THE UNIVERSITY OF MANITOBA

THE ESTIMATION OF DEMAND FOR AND BENEFITS
DERIVED FROM OUTDOOR RECREATION
AT PROPOSED SITES IN THE SOURIS

RIVER BASIN, MANITOBA

by
CARLYLE B.A. ROSS

A THESIS
‘ SUBMITTED TO THE FACULTY OF GRADUATE STUDIES
IN PARTTAL FULFIIMENT OF THE REQUIREMENTS FOR THE DEGREE

OF DOCTOR OF PHILOSOPHY

DEPARTMENT OF AGRICULTURAL ECONOMICS

WINNIPEG, MANITOBA

MAY, 1974




THE ESTIMATION OF DEMAND FOR AND BENEFITS
DERIVED FROM OUTDOOR RECREATION
" AT PROPOSED SITES IN THE SOURIS
RIVER BASIN, MANITOBA

by

Carlyle B.A. Ross

A dissertation submitted to the Faculty of Graduate Studies of

the University of Manitoba in partial fulfillment of the requirements

of the degree of

DOCTOR OF PHILOSOPHY
© 1974

Permission has been granted to the LIBRARY OF THE UNIVER-

SITY OF MANITOBA to lend or seli copies of this dissertation, to

the NATIONAL LIBRARY OF CANADA to microfilm this

dissertation and to lend or sell copies of the film, and UNIVERSITY

MICROFILMS to publish an abstract-of this dissertation.

The author reserves other publication rights, and neither the

wise reproduced without the author’s written permission.

dissertation nor extensive extracts from it may be printed or other-



ACKNOWLEDGEMENTS

I am indebted to my colleagues in the Department of Agricultural
Beonomies for the helpful criticisms which they provided throughout the
course of this study. I am also deeply grateful to my supervisor, Dr,
R.E. Capel, and the other members of my thesis committee, Drs. A.W, Wood,
W,Te. Craddock and M.E. Laub, Their guidance and criticisms were inval=-
uable to this study, My gratitude also goes out to Mr, H, Neil Nixomn,
of the Manitoba Department of Tourism and Recreation, Neil readily
placed his data at my disposal for building and testing my models,

Finally, words can hardly convey my appreciation for the
contribution of my wife, Betty Anne, to this study. Inspite of working
full time at her profession, Betty Anne again undertook the onerous
task of typing and editing the many drafts of this manuscript, Most
important, she provided the strong moral support that was sc essential

for bringing this program to a successful conclusion,

"Dedicated to Betty Anne, Mater and Carol,”



ABSTRACT
Estimation of demand for and benefits derived from recreation areas at
proposed sites in the Souris River Basin, Manitoba.

by Carlyle B.,A, Ross

Major Advisor Richard E. Capel

Recreation areas in the Souris River Basin are scarce and relatively
unattractive., Although this basin is semi-arid and experiences periodic
drought, the spring run-off through the Souris River and her tributaries
is very high. The construction of dams at suitable locations along the
water course, may augment the moisture supply during the growing season
and also provide a recreation potential that has hitherto been unrealized.
Several damsites have been recommended for agricultural uses. However, if
these reservoirs are suitably built, outdoor recreation may be a valuable
by-product.

The main objectives of this study were to develop outdoor recreation
demand models for recreationists from Winnipeg, Brandon and Southwest
Manitoba, and to estimate and project demand for and benefits derived from
recreation sites at four of the proposed reservoirs. Projections of demand
cover the periods 1980 and 1990. Secondary objectives ineluded the indent-
ification of important variables associated with outdoor recreation demand
in Manitoba and the determination of the main users of outdoor recreation
facilities,

The method employed in this study is a modified version of the basic
Hotelling-Clawson approach. Instead of being site-specific, the model
is origin-specific. Hence recreation areas become the observational units,
While this approach avoids some of the biases inherent in previous work,
it also permits the inclusion of instrumental varisbles such as location
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and site characteristics.

Separate models were developed for each origin or sample area,
and for each age class within an origin. The number and location of rec-
reation areas, and the water related facilities found in these areas were
significantly related to demand.

While the coefficients in the Winnipeg and Brandon models were
not significantly different, these coefficients were significantly differ-
ent from those of southwest Manitoba. Indeed, demand and participation
rates were higher in the urban areas, particularly in Brandon., No statis-
tical difference was found among age classes from the same origin,

Unlike their rural counterparts, recreationists from urban areas
were more inclined to travel great distances. Rural recreationists gener-
ally confined their visitation within 30 road miles of their residence.

To the extent that the recreationists from the rural areas belonged to a
lower economic class, it was concluded that, ceteris paribus, a larger
proportion of recreationists from the lower income classes frequent the
proximal rather than the more distant recreation areas.

Of the proposed recrsation sites, the largest number of (household)
visits are projected for the Nesbitt reservoir - 65028 - 68300 visits in
1980, Most of these users will come from Winnipeg and Brandon, In contrast,
the estimated number of visits to the High Souris site range from 23325 to
258163 at the Patterson-Coulter sites 17886 to 20058 visits are anticipated
over the same time period.

Estimated benefits per (household) visit vary from a high of $3.39 -
$8,11 at the Patterson-Coulter sites, to $1.58 - $3.82 at the Nesbitt site,
and $1.43 - $3.40 at the High Souris site. Projected benefits per visitor-
day are $0.41 - $1.00, $0.27 - $0.65 and $0.24 - $0.58 at the Patterson-

Coulter, Nesbitt and High Souris sites, respectively.
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Chapter I
INTRODUCTION
The Problem

Recreation areas in the Souris River Basin are scarce and
relatively unattractive, when compared to other areas in the Province
of Manitoba. This scarcity is due partly to the climate and partly to
the soil type in this region. The basin is located in the southwestern
corner of the Province and is characterized as a semi-arid grassland, with
a hard and rather impermeable top soil. Since precipitation is low during
the agricultural growing season, periodie drought is a common phencmenon,

In spite of the regular water deficiency, the Souris River which
drains the Basin, has a very high spring run-off, Consequently, the
presence of various damsites along this river and its tributaries provides
a recreation potential that has hitherto been untapped. Reservoirs that
have been proposed ares designed for the sole purpose of augmenting the
agricultural water supply with no consideration for possible recreational
uses, Yet, outdoor recreation need not seriously conflict with agricultural
water requirements, especially if the reservoir is suitably designed, This
lack of foresight on the part of planners is due either to an unwillingness
or inability to recognize that outdoor recreation can be a viable by-
product of reservoir construction,

Given that outdoor recreation yields socizal benefits and given the
unique character of the Souris River Basin, the decision as to whether
outdoor recreation should be an output of the reéervoir will depend on

1



2
the demand for outdoor recreation and the net social benefits which will
flow from the proposed recreation area, Estimates of the demand,
benefits and costs are therefore crucial ingredients in the decision
making process., Demand measures potentisl use and net benefits indicate
the economic feasibility of investing funds in the outdoor recreation
component of the reservoir,

One of the main reasons for deriving the demand function for
outdoor recreation is to estimate the (direct) economic benefits or
value of the recreation resource, Market value is usually established
through the price mechanism, Therefore an econometric model of demand
which includes, inter alia, the price of a2 good or service is a useful
tool for measuring value., Unfortunately, in the case of outdoor recre-
ation, the econometric model of demand does not provide a blue print
for estimating benefits. Usually, there are no explicit prices because
outdoor recreation is treated as a public good, Where prices exist they
do not ration access; they ars nominal and well below the average
benefits which flow to the individual consumer and the socciety at large,
Consequently, the “"market price” under-estimates the value of the
resource to socisty,

In the absence of market prices, a non-existent market has to be
simulated., The procedure adopted and the interpretation of the resulis
are critical. Within the context of Pareto efficiency, use of perfectily
competitive market prices would yield the best estimate of economic
value of the resources to society., Since outdoor recreation is administ-
ered as a public good, the market price can only be approximated. The
transfer costs incurred in the pursuit of outdoor rscrsational experiences
may be such an gpproximation. To the extent that these costs are related

solely to outdoor recreation, they give reasonable estimates,



Objectives

The main objectives of this study are the following:

1., To develop outdoor recreation demand models for the recreation-
ists from Winnipeg, Brandon and Southwest Manitoba based on a 1969
recreation surveys

2, To estimate and project the demand for and benefits derived from
outdoor recreation at some of the reservoirs proposed for the Souris
River and her tributaries, Thess projections cover the periods 1980 and
1990,

There are also some subsidiary objectives, They include:

3, To identify the important factors associated with demand for
outdoor recreation in Manitoba; and

L, To determine the main users of outdoor recreation facilities.

Are they urban or rural residents?

Hypotheses

It is hypothesized that:

1. Visitation rates are inversely proportional to required travel
distance., Hence intermediate areas are more frequently visited than the
more remote resource-based areas,

2, Outdoor recreation demand increases with age, reaching a peak in

1

the middle age groups™, and declining thereafter,

3, The principal users of outdoor recreation are urban residents,

1 Defined in Chapter IV,




L, The greater the proximity of recreatinn areas to population
centers, the grester is the proportion of visitors from the lower
economic stratum. Conversely, the grester the required travel distance,
the greater is the proportion of visitors from the middle and upper

economic strata,

Outline of Study

This study is divided into several chapters. A theory of con-
sumer behavior is ocutlined in Chapter II. In addition, there is discussion
of the concept of consumers’ surplus and the procedures that have been
employed in the estimation of benefits of public projscts. Chapter III
contains a review of the literature on conceptual and empiricgl problems
encountered in estimating demand and benefits. On the basis of this
review, a conceptual model is presented in Chapter IV. This model employs
the generally accepted procedures of demand estimation and also incorpor=
ates ideas for dealing with some of the problems that are still unresolved
in the literature studied,

To facilitate hypotheses testing, a deseription of the survey,
and cheracteristics of the respondents and the recreation areas is given
in Chapter V. Some of the characteristics of respondents studied include
age, family sigze, occupation and ownership of material possessions. The
analysis and results are presented in Chapter VI, Chapter VII is devoted
to the estimation and projection of demand and benefits. Finally, the
summary and conclusions reached, and the implications for further

resesarch are brought together in Chapter VIII.



Chapter IT
THECRY OF CONSUMER BEHAVIOR
The Role of Price

Acecording to the conventional theory of consumer behavior, it is
presumed that the consumer is rational and that he attempts to maximize
satisfaction or utility within a finite budget constraint. The assumption
of rationality implies that the consumer has full knowledge of the alter-
natives available to him, and that he is able to evaluate and rank these
in order of personal tastes and preferences., The ranking is ordinal, anti-
symetric, consistent or transitive, monotonic inecreasing and completee1

The ranking or ordering of preferences can be expressed in terms
of a utility function Us

(1) U3 = U(x54, X329 oso Xip)
where U; is the utility of the ith individual, Xsq0 X320 ooo Xip are the
quantities of goods X4, X2, ... X,, respectively, that are consumed by

the 3th

individual., The function is assumed to be continuous having
first and second order partial derivatives, He gains utility from the
consumption of these goods and he attempts to maximize this utility

subject to the budget constraint M; given in (2):

(2) My = py%yq + PpXio + eee + Py

1 Antisymmetry = if A is preferred to B, then B cannot be simul-
taneously preferred to A, Consistency = if A is preferred to B and B is
preferred to C, then A is preferred to C, Monotonic increasing implies
that a bigger bundle of goods is always preferred to a smaller bundle,

5



6
where pq, P2s ece P, are the unit prices of Xig X05 ooe X, respectively.
Using equations 1 and 2 the Lagrangean expression V can be constructed:

(3) V= U(Xj_j_v XiZQ eoo Xin) +A (Mi = plxil - pzxiz = s00 =~ aniin)
where }\ is a Lagrangean multiplier, V is a function of x3 and >\ H
V is also equal to Ui when all his income, ;, is exhausted, i.e. when
Mi = PyX41 = PpXyp = eoe = PXyp = 06
The first order conditions of maximization can be obtained by
differentiating equation 3 with respect to X510 Xyp0 0eo Xy and >\ .
and setting the partial derivatives equal to zero. These partials are

given in (4) below:

2V
@) Fa; =05 Apy=0
29 v J=1, 2, eso 1
N =M TRy O
where U, = 13 Us » By transferring the second term of the first n

J
xj_.
equations in (&) tthhe right hand side and dividing both sides of each

of the n equations by their corresponding price, the first order

condition is obtained:

Uq UZ Un
(5) T e S g e = = = ke

P P2 Py 2
. s ps . d
Assuming that the second order condition is met ( T > 41 0, j =1,

25 coo n)l9 the consumer meximizes satisfaction by equating the ratios
of the marginal utilities (Uis UZ” eae Un) and their related prices,
Prices can therefore serve as measures of relative value at the margin,
On the supply side, under perfectly competitive conditions, the
entreprensur attempts to maximze output (minimize cost) subject to 2

cost (output) constraint, The solution to this constrained meximization

1 J.A, Henderson and R.E. Quandt, Microeconomic Theory (Toronto:
MeGraw Hill Book Co., 1958), p. 13.




7
probiem is analogous to that of the consumer model illustrated above,
In equilibrium, (in the production of ezch commodity) he equates the

ratios of the marginal products, f, and prices, r, for all factors.

(6) fl = f2 Foo0e 9 = fm =/u/
rq r, r.
whers flg fop oeo f, are the marginal physical products of factors 1,

2, ooom used in the production of good X, and.//b is a Lagrangean
maltiplier,

Ultimately, a main objective of many entrepreneurs is profit
maximization, If the first and second order conditionsl are met, each
factor will be paid its marginal value product, In other words, the
following condition holds:

7) pjfl =1, pjfz = Py sees pjfm= r, for j=1,2, «oo N
Thus the prices of factors, r,can be taken as measures of marginal
values of resources. Therefore, both in preduction and consumption,

prices - product and factor - can serve as measures of value at the margin,
The Demand Schedule

From the utility function, it is but a short step to the
derivation of the consumer's demand function, Given all prices and income
M, in (4), there are n + 1 equations consisting of n + 1 variables,

(Xilg Xg20 o o o Kipo A ). One can therefore solve for the quantities

1 The second order fll flz o o e fim rq
conditions of profit max- Fon Fon o o o o P
imization require that the (-1)® 21 "2z 2

principal minors of the ° o e o o o R

Hessian determinant aelternate ° o o o o o o

in sign, fml o o e o fm I"m
?l PZ o o @ I‘m 0




which give the consumer maximum satisfactien. The guantity of X

J
demanded by ths 1% consumer can be specified as follows:

(8) %35 = £(pys Pps eooP3s eeeDpy M)
where 1 =1, 2, ¢0o N, and j =1, 2, s+, N, Assuming independsnce of

individual demand schedules, the aggregate demand schedule for the jth

good is simply the horizontal sum of the individual demand schedules:
N

X, =2_ x.
9) %5 = &5 =5

The demand schedule obtained in equation 8 is a maximum concept of
price-quantity relationships, It illustrates the maximum quantities of
goods and services that the consumer is willing to buy at given prices
per unit time, Alternatively, it represents maximum prices which the
consumer is willing to pay for given quantitiess of goods and services
per unit time. (It is a single valued function of prices and income,
i.,e, the quantity demanded is unique for a given set of prices and
:‘anome,)l The function is homogeneous of degree zero with respect to
prices and income., Thus proportionate changes in prices and income
leave demand unchanged, i.e. monsy illusion does not exist,

Demand schedules are usually negatively sloped indicating that
purchases are greater at lower prices., This inverse relationship is the
resultant of two forces = a substitution effect and an income effect.
As the price of a good changes, relative prices change and the consumer
therefore substitutes goods that have experienced price decrsases for

goods that have experienced price increases; this is the substitution

1 Thid, p. 21.



effect, A price changse is accompanied by & change in real income, if
money income remains constant; this change in real income results in
the purchase of a smaller or larger bundle of goods and services,

The effect of simultaneous changes in relative prices and
income can be measured by taking the total derivative of equation 4,
A change in the purchase of the jth good resulting from a change in its
own priee can be reprasen‘ted1 as:
- x5 43

U = constant Zﬁy& prices = constant,
The first term on the right represents the substitution effect caused

by the price change, the level of utility remaining unchanged. The
second term on the right measures the income effect, relative prices
remaining unchanged.,

The substitution effect is always negativeez However the income
effect may be positive or negative., When the income effect is positive
the good is described as a "normal” good., When the income effect is
negative the good is called "inferior"”, Both forces - substitution and
income effects - operate in conecert for normal goods, For inferior goods

the two forces work in opposition.
Consumers® Surplus and Compensated Demand Schedules

Consumers’ surplus is considered an important element in the
socecial evaluation of projects which exhibit nommarginal changes in
supply. Marshall defines a censumer's surplus as the differential between

the price the consumer is willing to pay and what he azctually payso3

! hid. po 24,

z Ibid, p. 26,

A. Marshall, Principles of Economics {(London: MacMillan and
Co, Ltd,, 1961), p., 103,
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It is an all-or-nothing concept in that it restricts the cconsumer to a
specific price-quantity relationship. This definition is somewhat
unsatisfactory since it implies that the quantity purchased at the
ruling price and the maximum price he is willing +to pay is the same,
However this need not be the case.

To illustratei this point, assumse that an individual was pur-~
chasing x units ¢f commodity X prior to the introduction of a new law

which says that he must buy a license in order to purchase X, Then he

would be urwilling to pay the same price for the license if he must
purchase the same quantity x, instead of buying as much as he wants,

The obvious resascn is that purchasing the license lowers his real income
hence purchasing power, and he will be willing to purchase less of X

as long as the income elasticity of demand is positive,

The consumers® surplus is the amount of revenue which a perfectly
discriminating monopolist can capture. It occurs in both private and
public sectors as illustrated in Figure 1. The demand and supply schedules
are represented by DD1 and SSlg respectively. If the good is sold at
price OP, then the value of the good is the sum of the consumers® surplus
PDE and the market value OPED,. Net value to society is the sum of the
areas SPE and PDE, i.e. area SDE. If the good is provided at zero price,
but there are travel costs associated with its consumption, say OPEDO,
then the consumer surplus is PDE. The imputed wvalue of the road and

vehicle is given by the area OPEDoe

1
E.J. Mishan, Cost Benefit Analysis (London: George Allen and

Unwin Ltd., 1971), p. 325,
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Consumers’ Surplus

At the root of Marshell's problem is the difficulty of
translating changes in real inceme into money income. This relationship

is illustrated in Figure 2,
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Relationship between Real and Money Income
at a Proposed Park
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The horizontal axis X mesasures the expected consumption of recrestion at
a proposed park and the vertical axis measures the recreationist’s money
income, M. This paerk is introduced at given prices depicted by budget con-
straint Moxia His indifference curves are illustrated by I, and Ijo Initial-
ly, the recreationist is at Mo on indifference curve Io3 I, reflects the
real income corresponding to his initial income, OM_ . Now, after the park
is opened, the recreatiomist moves from M, to point B on the higher indiff-
erence curve I,, where he chooses to consume OX{ units of recreation at the
prevailing price structure, Clearly, there is a gain in real income equal
to the difference between I4 and I,s 1.8, BD. The main problem now is to
convert this gain in real income into money income, Marshall assumes that
the marginal utility of money, MUm9 is constant, therefore the indifference
curves are vertically parallel, Therefore, at both B and D, the marginal
rates of substitution of money for recreastion, MRSxm” are equal. Similarly,
at B and D, the ratic of the marginzl utility of money and the price of
money is equal to ratio of the marginal utility of recreation and the price
of recreation, l.e. MUm/Pm = MUX/Pxe Now, because on every indifference
curve MRS, == MU /MU = Px/Pm = P, for every X, where P = 1, the set of
indifference curves can be represented by 2 single MRS curve which becomes
the demand durve for X,

1 made

To circumvent the difficulties encountered by Marshall, Hicks
a clear distinction between the income and substitution effects, By holding
regl income constant he was sble to dispense with the restrictive assump-
tion of constant marginal utility of money. He then proceeded to describe
four measures of surplus - compenssting and equivalent variation, and com-

pensating and equivalent surplus. It is the first two that are of immediate

concern here, For an existing site, the compensating variation, CV, is the

1 J.R. Hicks, A Revision of Demand Theory (London: Oxford University
Press, 1956),
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maximm price the recrestionist is willing to pay to retain the option
of visiting the recreation arsea and still maintain his initial lsvel
of welfare, The equivalent variation, EV, is the minimum bribe or com-
pensation which the recreationist would accept for losing the option of
visiting the recreation aresz and still bs as well off as he was with
visiting privileges. The CV is given by the amount MéMo in Figure 2,
because MéMo represents the meximum income he is willing to sacrifics
in order to visit the new area and yet maintain his initial level of
indifference, I,, At the maximum price corresponding to MSMO9 he will
consume QXS units of recreation at the new park,

The EV is MoMle This is the minimum bribe or compensation which
the recreationist would accept for the loss of visiting privileges to
the new park., His new money income OMy, i.e. OMO + MMy, enables him to
reach indifference curve I1 even though visiting privileges are lost ,
Therefore, he is just as wsell off as he would have been with income GMO
and soms consumption of recreation, i.e, QX{G As long as the inccme
elasticity of demand is posivive B will lie to the right of A&, and EV >
CV, Conversely, if the income elasticity of demand is negative, B will
lie to the left of A and CV > EV,

From an snalysis of indifference curves, it is possible to derive
demand schedules, and express the consumer's surplus in terms of these
schedules. These relationships are illustrated in Figure 3,

Consider the top diagram, Let X represent units of recrsation
and M the money income of the recreationist. Initially, his income is OMOG
At price P@g represented by the sbsolute value of the slope of MOPC9 he
is in equilibrium at A on indifference curve I,, where he is consuming
OXé units of recreation. The slope of M P, is the ratio of the prices of

X and M, i.e. Py, where P, the mumeraire is one, If the price is reduced
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to Py given by the absolute value of the slope of MgPy, consumption will
rise to OX3 units and welfare is increased to Iie What is the money
squivalent of this gain?
The 1ine M'P’ is drawn paraliel to MOP

o 1 1
at D, (XéXZ measures the substitution effect of the price change and X2X3

and is tangential to Io

the income effect,) Now, given the new price Py, if MM, is paid by the
recreationist, he will be no worse off than before the price decrease,
(He will be at D on I, having less income, OM§, but consuming more units
of recreation, OXze) On the other hand, MoMlg represents the EV; it is
the minimum bribe or compensation which, if paid to the recreationist for
the loss of OX3 - OX{ units of recreation, will enable him to still
obtain the full benefits of the price decrease, (He is just as well off
at B on Ii with OMi income and 0X{ units of recreation as he would at C
with OMO income and OX3 units of recreation,) If the price movement should
be completely reversed, M M; would measure the CV and MM, would be the
EV, Thus, the CV for a price rise is identical to the EV for a price fall
and the CV for a price fall is identical to the EV for a price rise,

In the lower diagram, the vertical axis measures the marginal rate
of substitution of X for M, i.e. MRS, e Since in equilibrium MRS, = Peo
it also represents the price of X. The schedules i, and iy correspond to
the negative slopes of IO and Ii’ They are the compensated demand sched-
ules which embody only the substitution effects of price changes, (Note
that real income is held constant.) The points b and ¢ are associated
with B and C on Ii’ and a and d are associated with A and D on the lower
indifference curve I,, The Marshallian demand curve® is DD, It is the

inverse slope of the price consumption curve, pecec, reflecting both

1 M. Friedman, "The Marshallian Demand Curve,"” Essays in Positive
Economies (Chicago: University of Chicago Press, 1966), pp. 47 - 99,




income and substitution effects,

Tt is recalled that the consumer's surplus is equivalent to the
maximm amount of revenue that can be appropriated by a perfectly dis-
criminating monopolist. Thus it is the area under the demand schedule,
The consumer's surpluses that are of immediate interest are restricted
to the areas below the demand schedules between P, and P,. The CV
corresponding to the price fall MSMO in the top diagram, is PlPoad,
Similarly, the EV corresponding to the price fall, MMy, is area PP be.
The consumer’s surplus, CS, assoicated with the Marshallian demand curve
DD, is Py{Pjac. Assuming that a normal good like recreation is introduced
at price Pl’ the BV > CS > CV,

The value of any commodity may be measured in terms of the maximum
price an individual is willing to pay for access to the good or the min-
imum compensation which he will accept in exchange for loss of access to
the good. Generally, the CV is the maximum amount of money which the
recreationist would have to pay when the price of a good falls or when he
purchases an option to visit, so as to retain the level of welfare he
would enjoy in the absence of the price fall or right of access, The EV
is the minimum compensation which the recreationist must receive (when
the price falls or when he loses an sxisting option to visit), so as to
avoid any loss of welfare, This minimum compensation or bribe will always
exceaed the maximum price for existing normal goods, because the bribe is
aimed at forestalling a decline in the individual’s welfare, On the othsr
hand, if the maximum price or CV is paid, (after a price fall or creation
of a2 new park), his initial level of welfare is reduced,

Strictly speaking, the compensated demand schedule is the e®rrect
schedule, since it embodies price changes and only price changes, real

income remaining unchanged; i_. is the conceptuslly correct measure for

o
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a price decrease or purchase of the option to visit and ii is correct
for a price increase or loss of the option to visit. The former is
eppropriste for estimating the demand for a proposed park, while i
is appropriate for evaluating the loss of access to an existing park,

In using either measurement concept = CV and EV < it is essential
that actual payment occur or else one caunnot be certain that welfare is
maximized, (An additional dollar does not have the same utility for all
recreationists,) If it is assumed that the redistribution caused by the
recreation policy is perfectly efficient and costless, then the CV and EV
are useful criteria for evaluating the policy. However, since govermment
policy is neither perfectly efficlent nor costless, a value judgement is
necessary concerning the desirability of a given distribution of income,

If it is assumed that the income elasticity of demand is zero, i.e.
zoro incoms effect, then point A will coincide with B and point D with C,
and the compensated demand schedules in the lower diagram will become
indistinguishable, Therefore, the more restrictive classical assumption of
constant marginal utility of monsey can be avoided, and the compensated
demand schedules can be represented by the Marshallian uncompensated
demand scheduleai

It is clear, that in the absence of actual payment, ambiguity
arises as to the direction of the change in total welfare, Furthermore,

in practice it is difficult to separate the substitution and income

1 Given the level of utility, the assumption of zero income effect
requires that the margingl utility of money be constant for all combin-
ations of prices and money, t.e., the utility function is well behaved and
movement is along indifference curves, The assumption of constant marginal
utility of money however, requires that the marginal utility for any
given X be invariant with changes in levels of utility.



effects, Therefore the schedule which is usually estimeted, is the
uncompensated or Marshallian, (Note that given actual payment, the
Marshallian schedule overestimates demand for a price decrease, and
understates demand for a price increase,) However, provided that little
significance is attached to the redistributive consequences of goverrment
recreation policies and given the practical difficulties encountered in
estinating compensated demand schedules, then the Marshallian measure is

useful in evaluating recrsation policises,
Benefit Estimation

It has been shown that under an ideglized market system, price
gserves as a measure of marginal value both in consumption and production,
Since prices are non-existent in outdoor recreation, many procedurss have
been employed for solving the problem of value. These procedures can be
placed into two categories, There are what may be called naive procedures
which attempt to estimate benefits without reference to a demand function,
then there are those procedures - revenue maximizing monopolist and
consumers’ surplus - which utilize a demand funection for evaluating

resources, These two approaches are discussed beoww,

Naive Procedures

Naive procedures or market-benefit measures are the most prim-
itive techniques for measuring benefits, They all overlesk the eruecial
step of estimating the demand function and go directly to the estimation
of benefits through “educated guesses", Benefits may alsc be equated to
the cost of the project, opportunity cost of time, gross expenditures,

market wvalue of catch or hunt, and the gross national product generated
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by the project., (See Lerner for a brief discussion of these methodse)l

As Cicchetti, Seneca and Davidson point outs

A1l of these and similar efforts have sought to move directly
from dollar market sums to recreation benefits. No account has been
given to the key issue, namely that it is the recreation activity
per se and not associated factors that results in the ‘utility’ to
the recreationists. It is the basic shortcoming of the above approach
that a systematic relationship between the amount of the good con-
sumed (for here is where utility is generated) and various causal
factors has not been presented. It is this vital issue, an analysis
of a demand relationship, and all that it entails that is the basic
tool of economies in determining benefit conditions and in faet the
above methods offer no analysis to generate a recreation demand
structure, the quant%fication of demand and dynamic properties of
the demand function.

Although market-benefit measures are devoid of theoretical
foundations, they still remain the cornerstone of govermment decision
making. Indeed, to the present time, the provision of most of the
publicly owned recreation centers in Canada and the United States,
have been based on political bargaining and ‘merit’ considerations,
rather than upon any explicit economic studies. Romm suggests that:

Many public decisions about outdoor recreation are made on the
basis of "requirements" criteria. Projects are selected for their
“"goodness", and then justified in terms of benefit-cost analysis,
Strikingly, whatever such methods lack in economic sophistication
and validity, they tend to compensate for with effectiveness....

The administrator who uses imaginary benefit estimates in
order to smooth acceptance of his recreation project.is abusing
the tools of economic analysis, but he may be doing so with an
awareness of public requirements not adequately measured by avail-
able benefit estimation techniques., He substitutes a sensitive
subjective measure for an imperfect objective one, If objective
analytic tools are to replace his criteria, they will need the
capacity to identify, and the sensitivity to respond to, all
aspects of social requirements that affect recreation demands.

1 L.J. Lerner, "Quantitative Indices of Recreational Values,"
Western Farm BEconomics Association Proceedings 1962 (August 1962), pp.
12 - 18, Alsc R. A. Spargo, "Methods and Techniques of Evaluation of Sport
Fishing," Canada Fisheries Report, No. % (Ottawa: Department of Fisheries,
1965), pp. 53 - 69,

2 C. Jo Cicchetti, J.,J, Seneca and P. Davidson, The Demand and
Supply of Outdoor Recreation (New Jersey: Bureau of Economic Research
Rutgers - the State University, June 1969), p. 289,
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Mearwhile, requirements approaches perform the important funetion of
permitting decisions to be made in the absencel of satisfactory
knowledge about recreation benefit estimation,

However, given the sbsence of any explicit economic rationale behind

these techniques, further discussion is limited to the other approach.

Maximum Revenue Method

Given the demand schedule, there is a cleavage of opinion over
the manner in which value or benefit is estimated. PrOponentsz of the
sbove mentioned school suggest that value or benefits should be equated
to the maximum revenue which can be appropriated by a nondiscriminating
monopolist. This estimate is given by the largest rectangle which can
be fitted under the demend schedule, i.e. OPED, in Figure 4., Depending
on the nature of the demand function, D, will occur at that point
where marginal revenue DD, becomes zero. (E marks the point of unitary
elasticity on the demsnd function,)

The alleged advantage of this technique is that the value
obtained therefrom, is comparable to private market values, However, this
procedure is only relevant, both in the private and public sectors, where
resource owners contemplate recovering all benefits. However, it is quest-
jonable whether public projects should be subject to this market test

since it is because of alleged non-monetized merit considerations in the

1 J. Romm, The Value of Reservoir Recreation (New York: Cornell
University Water Resources and Marine Sciences Center, Ithaca Technical
Report No, 19, August 1969), p. 73.

2 Clawson op. cit. Also W,G., Brown, 4. Singh and E.N, Castle, An
Economic Evaluation of the Oregon Salmon and Steelhead Sport Fishery,
Cornwallis: Agricultural Experiment Station, Oregon State University,
Technical Bulletin No. 78, 1964; 0.L. Carey, "The Economics of Recreation:
Progress and Problems," Western Economic Journal, III, 2 (1965)s and
W, Beardsley, "Bias and Noncomparability in Recreation Evaluation Models,”
Land Economics,XLVII, (1971), pp. 175 - 180,
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first instance that govermments are prompted to interveneel In addition,
this technique measures what the resource is worth to the monopolist,
but it does not give the value of the resource to the users, Moreover,
it is unlikely that monopoly pricing policies will be instituted in
outdoor recreation during the forsseeable future. Consequently, this

method is of 1little relevance,

Price

/,r
P

0 Recreation
er unit
Do Dy P time
figure 4

Tl1lustration of Revenue Maximization

1 For instance, during the 1960°s some public officials in the
United States considered outdoor recreation as a palliative for many
ills of city life, e.g. juvenile deliquency, race riots, high unemployment.
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Consumers’ Surplus

There is a growing school of thought which holds to the view that
public projects should be evaluated on the basis of the consumers® surplus
generated by the project. Because one is interested in the value of the
entire recreation resource rather than the marginal value, the consumers’
surplus (plus any revenus collected at the recreation area) is considered
the most appropriate measure of value, Since consumers' surplus aggregates
over many individuals, the demand schedule is viewed as an approximation
of the marginal benefit or utility function,

Benefits estimated by the consumers' surplus plus any revenue collect-
ed will always exceed those of the revenue maximizing monopolist, This
difference is illustrated in Figure 4, At price OP, the consumers' surplus
PDE plus revenue OPED, exceeds the monopolist revenue OPED . The discrep-
ancy is even greater when the price is zero, Comparisons of public projects
evaluated by the consumers' surplus approach and private projects evaluated
at market prices have a built-in bias against private projects. 1f one
is concerned with recoverable benefits, particularly benefits which flow
to non-residents, then it may be advisable to evaluate public projects by
the monopoly revenue method, However, there is no social justification for
evaluating public projects on a private market basis since there is
divergence between social and private costs and benefits, Moreover, as
Merewitzl suggests the pricing practice of the monopolist,

ooe 18 2z behavioral observation, not a normative prescription.

Making any specific price=-setting assumption, such as revenmie maxim-
ization is more arbitrary than using the consumers’ surplus criterion,
which requires no single price .... 1t is a great deal to ask that
private market projects be evaluated from a comprehensive public

point of view, measuring total willingness to pay whenever
benefit estimation is required for a decision problem, It is

1 Merewitz, op. cit. p. 632,
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easier practically to require that public decisions conform to a
hypothetical private market test, but that solution ties both
sectors to imperfections of the market, Market failure is one of
the major justifications for govermment concern and intervention,
Consumers® surplus must therefore be employed whenever private and social
costs and benefits diverge. Since this study is concerned with evaluating

proposed recrestion areas with respect to Manitoba residents, value will

be measured by the maximum willingness to pay or the CV,
Conclusion

It is recalled that in estimating demand and consumers’ surplus,
classical economists assume that the marginal utility of income is
constant, But this condition may not be fulfilled. An alternative assump-
tion is that the income elasticity of demand is zZero, i.e. zero income
effect, For, if real income remains unchanged (after the creation of a
new park or the imposition of user fees at an existing park), the demand
schedule is conceptually more accurate because welfare and marginal
valuation asre unchanged. To the extent that the relative price changes
(which result from the recreation policy) are insignificant vis a vis
price changes occuring in the rest of the economy, the uncompensated
or Marshallian demand schedule and the consumers’ surplus derived there-
from, can be reasonable approximations of the correct estimates,

For the area under the demand curve for x is a valid measure

of gain to consumers only when the introduction of good x, or a
decline in its price, is accompanied by access to all other goods
at unchanged prices,

If the recreation project is not to affect prices, it should

have a very marginal effect on visitation to existing parks. It is

doubtful that the recreation areas proposed in this study wiil have any

1 Mishang Ope cita pa 379
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appreciable effect on relative prices in Manitoba, Moreover, it is
unlikely that there will be any significant impact on the prevailing
income distribution in the province. Under these circumstances, the
Marshallian consumers’ surplus is a reasonsble approximation of
coneceptually correct measurses of the social consequences of recreation

policises,



Chapter IIT
LITERATURE REVIEW

It has been shown that an idealized market system, will in the
long run, sustain an efficient allocation of resources, Production occurs
at the point where the cost of the last unit of each factor, i.e. margin-
al cost, is equal to its contribution to total production, In consumption,
market prices are equal to the marginal utilities of goods and services.
Thus factor and product prices can be used as measures of value of
resources, goods and services at the margin.

The conditions for an idealized market system include perfect
competition in all markets, increasing cost industries, the presence of
the exclusion property, absence of public goods and other externalities.
Exclusion pJ:'oper’t'.y'1 refers to a common characteristic of commodities
whereby the purchaser of such commodities has exclusive control over the
benefits (costs) which flow therefrom, Typical examples include a pair
of shoes, eye glasses and so on. The exclusion principle is violated
when benefits (costs) flow or spillover to third parties as in the case
of immunization against infectious diseases, Under these circumstances
demand schedules understate (overstate) full benefits or willingness to
pay and supply schedules do not reflect full costs, For instance, in the
case of amnual chest x-rays of individuals, the demand schedule will
roeflect the benefits flowing to the individuals resulting

from earlier identification of tuberculosis, but it will not reflect

1 See R, H, Haveman, The Economics of the Public Sector (Toronto:
John Wiley & Sons, Inc., 1970), p. 25 for brief discussion.

25
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benefit of prevention of the spread of this disease to third parties.
Samuelson defines a pure public or collective consumption good as
one that is consumed in equal amounts by all,
I explicitly assume two categories of goods: ordinary private

consumption goods (Xq, sse X,) which can be parcelled out among
different individuals (1, 2, ecees iy eoes 5) according to the

relations i
X.:ix. H
J ]

and collective consumption goods (X, qs eees X ) which all enjoy
in common in the sense that each individual's 83ﬂsumption of such a
good leads to no subtraction from any other individual's consumption
of that good, so that X, i = Xj45 simultaneously for each and every
1} individual and each collective consumtion good.
Each individual's consumption of X, . "is related to the total by a
condition of equality rather than of summation,"2 Examples of publiec
goods include national defense and clean air. Here, the exclusion
principle which is the essence of private ownership no longer exists,
for once these goods are provided benefits become universal,

Clearly, in the real world, the conditions for an idealized market
system are usually violated, Market failure - “the failure of a more or
less idealized system of price-market institutions to sustain ‘desirable’
activities or to estop ‘undesirable’ activi‘ties,"3 - may result from
several factors. These include externalities in production and consumption,

decreasing cost industries and public goods. When the market fails,

resources are not allocated in an economically efficient manner,

1 P.A. Samuelson “The Pure Theory of Public Expenditure,” Review
of Economics and Statistics, XXXVI (November 1954), p. 387.

2
"Diagramatic Exposition of a Theory of Public
Expenditure,” Review of Economics and Statisties, XXXVIT (November 1955),
p. 350,

3 F.M, Bator "The Anatomy of Market Failurs," Quarterly Journal
of Economics, IXXII (August 1958), p. 351,
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Strictly speaking, outdoor recreation is not a public good. It
violates some of the properties of public gocds. The overcrowding at
recreation areas suggests that, at least beyond some level of use,
consumption by one recreationist is not independent of that of other
recreationists. Moreover, in some instances, the number of recreationists
can be rationed by charging appropriate user fees. However, throughout
North America, outdoor recreation is administered as though it is a public
good, The creation and maintenance of parks, campsites and pienie-sites
are therefore financed from the public purse and entry to these recreation
areas is usually free or nominally priced.

Whatever the merits of public ownership of outdoor recreation
areas, such intervention involves a cost. This cost can only be deter=~
mined in the light of the benefits forthcoming from the project. The
situation is further complicated by the provision of recreation at a
zero or nominal fee., For, without a market, true preferences are not
revealed, Accordingly, economists have endeavoured to find another way
of estimating the demand function, This function should reflect consumer
ability and willingness to pay for outdoor recreation and serve as a
proxy for value, Two schools of thought have emerged - the interview or
direct approach and the travel cost or indirect approach. These two

schools are discussed below,

Interview or Direct Approach

It is recelled that a major problem encountered in the statis-
tical estimation of demand for and benefits derived from outdoor recre-=
ation, is the absence of a market price mechanism, Consequently, one has

to find some way of inducing the recreationist to reveal his true preference.
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An obvious method of ascertaining value is to ask the recreationist
himself. This is the underlying rationale of the interview approach. The
recreationist is presumed to be rational and intent on maximizing his
satisfaction within his time and budget constraints. A hypothetical
question is put to the recreationist - what 15 the maximum price you are
willing to pay for the use of the outdoor recreation facilities?
Alternatively, he may be asked - what is the minimum compensation you are
willing to accept for the loss of access to the recreation facilities?

The responses to the two questions may diverge for several reasons,
Tt is recalled that the maximum price measures the compensating variation
while the minimum bribe measures the equivalent variation, The equivalent
variation (for a price fall or loss of visiting privileges) is usually
greater than the compensating variation for all "normal” goods, €.8.
outdoor recreation, Moreover, these two surpluses will also be equal where
real income is constant. In other words, provided the introduction
of a new park or the levying of user charges at an existing park does not
alter real income, the two measures will be equal.

Another obstacle to the direct approach hinges on the fact that
the respondent may regard outdoor recreation as a public good, partic-
ularly where the exclusion principle does not hold. Consequently, he does
not have to reveal this true preference, He may underbid his price and
still gain entry to the faecility, for his enjoyment of the benefits which
flow therefrom is a function of the total facility, rather than the fraction

for which he pays as is the case of a private good@l It may be in his

1 Bator 0P cit. Peo 3?00
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interest to understate his true preference, if his taxes are to be
increased to pay for the facility. If all recreationists act in this
manner, recreation demand will be grossly under-estimated.

On the other hand, a recreationist may be so keen on having
the project undertaken that he may overstate his true preferences,
To some extent this behavior may partially offset the underestimation
above, Since responses will vary with each respondent's interpretation
of the question, lack of consistent responses may therefore cast great
doubt on this tschnique,

Employing an interview method, Davis1 undertook a study of
forest reereation demand in northern Maine and Baxter State Park,
Respondents were engaged in a bidding game to ascertain the maximum
travel costs that they were willing to pay to visit the forest. By
systematically increasing or reducing bids, the interviewer was able to
ascertain the maximum travel cost that the recrsationist was willing te
incur rather than be excluded from the facility. The demand schedule
for each household was taken to be a dis-continuous function correspond-
ing to the maximum bid beyond which the recreationist would cease to
visit, Using multiple regression analysis, an aggregate demand function
was derived., Variasbles such as years of acquaintance with the park,
household income and duration of stay were important determinants of the
maximum price recreationists were willing to pay. An aggregate (continuous)
demand schedule was fitted to the cumulative distribution of number of

visits and associated maximum bid or price.

1 J. Knetseh and R.L. Davis, "Comparisons of Methods for Recre-
ation Evaluation,” Water Research, ed. 4.V, Kneese and S.C. Smith
(Baltimore: Johns Hopkins Press, 1966) pp. 125 - 142.
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Davis slso tried a variant to the willingness-=to-pay (mileage
levies) approach by asking the recreationist what additional distance
he was willing to drive in order to visit a recreational center, Willing-
ness-to-drive additional miles is somewhat similar teo willingness-to-
pay with the exception that such a question may be more palatable to the
recreationist. His response may be more reliable. Morsover, willingness-
to-drive can be partly transformed into a willingness~to-pay by estimating
the dollar cost of travelling the distance. The partial correlation
coefficient between these two measures was 0.5, However, it should be
noted that whereas willingness-to-pay (mileage levies) involves both
travel time and money costs, willingness-to-drive ineludes only travel
money costs, Whereas the estimates based on these two variations were not
significantly different, such a finding may be spurious if mileage charges
are not significantly related to willingness-to-drive.

Pattison and,Phillipsl also support the interview approach. They
employed it to estimate the benefit of moose hunting in Alberta., Unlike
the bidding game used by Davis, hunters were simply asked what expendit-
ures over and sbove current costs, they were willing to incur in order to
preserve their hunting privileges. The sum of the additional expenditures
(CY) and the license fee was taken to be the imputed value of the resource.

The biases inherent in this approach may be impossible to detect
and difficult to eliminate. Knetsch and Davis~ suggest that the questions

should be framed in such a manner that the recreationist does not associate

it with the propriety of charging gate fees., Responses may be more

1 .
W.S. Pattison and W, E, Phillips, "Economic Evaluation of Big

Game Hunting: An Alberta Case Study," Canadian Journal of Agricultural
Economics, XIX (October, 1971), pp. 72 - 85,

2 Knetsch and Davis op. cit, p. 132,
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reliable if nonrecrestionists are excluded from the sample. Further
accuracy may be gained by interviewing recreationists while they are
engaged in outdoor recreation. (They may be more favorsbly disposed to
respond to the questionnaire,)

While these restrictions may be useful for evaluating existing
recreation areas, they do not necessarily improve estimates for proposed
sites, Since the situation is so hypothetical, responses may still lack
consistency ., As the number of alternatives increase together with quality
considerations, the accuracy of responses become more dubious. Equally
important, are the statistical problems of sample size, selection and
the timing of the survey, Finally, unlike the indirect approach, inter-
views are relatively costly, and of necessity, restricted to a small

mmber of sites and recreationists.
Indireet Approach

Travel Cost Methods

Hotelling-Clawson Methods To date the more popular approach to

demand analysis and resource valuation involves an indirect procedure,
Consumer =bility and willingness to pay are measured from costs
incurred by recreationists in gaining access to the recreational

center. This approach was first reccmmended by Hotellingl in a letter to
the Director of the United States National Parks Service in 1947. He
suggested, that in the absence of market prices, the distance travelled
be used as a proxy for price, and that the number of visits can serve as

the quantity of recreation consumed,

1 Letter Reprinted in W,G, Brown, 4, Singh and E.N, Castle,
An Economic Evaluation of the Oregon Salmon and Steelhead Sport Fishery
(Cornwallis: University of Oregon, Agricultural Experimental Station,
Technical Bulletin No, 78, 1964), p. 6.
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Hotelling suggested that the countryside around the recreation
area be subdivided into concentrie distance zones and that these mones
be delineated on the basis of a constant average travel cost to the
recreation area. The association of each zone with a level of visitation
and “"price” or travel cost facilitates the derivation of a visitation
schedule. Since it is generally observed that visitation diminishes as
required travel distance increases, the schedule is expscted to be
negatively sloped,

The basic principle set down by Hotelling, and refined and
extended by Clawson1 will be examined in detail. However, before doing so,
it may be of interest to list some of the important assumptions involwved
in Hotelling®s recommerndations. The base populations of the distance
zones are assumed to be homogenesous with respect to all factors which
influence visitation with the singular exception of travel costs. Reere-
ationists would respond to travel costs in the same manner in which they
would respond to a toll. Assuming that recreationists from the most
distant zone are the marginal visitors, then intramarginal visitors place
the same gross value on the resource as the marginel visitors. Intramar-
ginal visitors therefore gain some consumer surplus equal to the diff-
erence in their travel costs and that of the marginel visitors,

In refining Hotelling's suggestions, Clawson makes his distance
zones coincide with similar population sizes. Within each zone, the pro-
pensity to visit recreation areas varies among individuals., However, the

average propensity to visit is similer for all zones, This feature relaxes

1w, Clawson, Methods of Measuring the Demand for and Value of
Outdoor Recreation( Washington: Resources For The Future Inc., Reprint

No, 10, 1959),
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the more restrictive Hotelling assumption of homogeneity of the entire
population. Moreover, by normalizing the zonal population with respect to
the propensity to visit, population becomes an endogenous varisble in
the demand function.

He also views the entire outdoor reereation experience as a
package consisting of anticipation or planning, travel to the site, on-
site experience, return travel and recollection., Total cost is taken te
inelude expenditures over and sbove what would normally have occurred in
the absence of such a visit. Since Hotelling's demand function is a
demand for the whole experience, it imputes too much value to the recre-~
ation resource., What is needed is the demand for on-site experisnce which
in turn reflects the demand for the recrestion resource. By assuming
hypothetical increases in cost, Clawson therefore uses the Hotelling
demand function to derive a schedule for each population zone,

The underlying assumptions are that recreationists have similar
incomes; aversge propensity to cansume recreation is the same for each
population zone, and that recreationists will respond %o ineremental
travel costs as they would to price, The horizontal summation of these
zonal demand schedules yields an aggregate demand schedule for the
recreational resocurce. This technique is illustrated below,

In Figure 5 travel costs are plotted against distance and number
of visits.! Since the zonal populations are homogeneous with respect to
the factors influencing visitation except distance, A'G is Hotelling's
aggregate demand schedule for the entire population. Now the Clawson

demand schedule goes a step further. Consider Zone 0. At "price” zero

1 Diagram adopted from A, Scott, “The Valuation of Game Resources:
Some Theoretical Aspects,” Canadian Fisheries Report, No. 4{ Ottawa:
Department of Fisheries, 1965) p. 28.
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the number of visits is given by AA'., The imposition of a toll equivalent
to the travel cost of zone 1, AB, reduces the visitation rate to BB°, A
further increase in travel cost to AC reduces the visitation rate in
zone 0 to CC°, Additional increases in travel cost equal to those of
zones 3, 4, 5 and 6 reduce the visitation rates to DD', EE', FF' and G,
respectively. The demand schedule for zone 0 is therefore A°G,

Now, consider zone 1. At “price® zero, the mumber of visits from
this zone is BB', The imposition of a toll equal to the difference in
travel cost between zone 1 and zone 2, reduces the visitation rate at
1 to CC°, An additional increase in cost equal to that of zone 3
reduces the visitation rate to DD', Similar increases in travel costs equal
to those of zones 4, 5 and 6, will reduce the visitation rates to EE',

FF® and G, respectively. The demand schedule for zone 1 is therefore B'G,
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Employing the same procedure outlined sbove, the demand sched-
ules corresponding to zones 2, 3, 4 and 5 are C°G, D'G, E°G and F°G,
respectively., Knowledge of the demand schedule for each zone and the
size of the zonal population, allows for the derivation of Clawson's
aggrogate demand schedule for the entire population. This derivation
is illustrated below,

Consider the three hypothetical population zones B, D and F,
numbering 1000, 4000 and 10,000 souls. They are located in zones i, 3
and 5 where the average cost per visit to a given park is $1, $3, and
$5, respectively. (Table 1 ). The functionel relationship postulated is

represented by equation 11,

Table 1

Demand Schedule of Whole Recreational Experience

City Populatien Cost per Visit  Number of Visits Visits per 1000

Base Pop.
B 1000 $1 500 500
D 4000 3 1200 300
F 10000 5 1000 100

Sources -

M. Claswson and J. Knetsch, Economics of Outdoor Recreation
(Baltimores JohngHopkins Press, 1966), Table 9, p. 79.
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(1) vy = o - /B P
where vy is the visitation rate of the ith zone in 100°’s per 1000 pop-
ulation, P is travel cost per visit, andéx/anq/g are constants, In this
example, the Hotelling demand schedule A'G is assumed to be linear; it
can be derived from equation 11 by setting X am%/gequal to 6 and 1,
respectively:
(12) v, = 6 = P

The next step, the derivation of the Clawson demand schedule,
relates total visitation or the Hotelling demand schedule to given
incremental costs. From Table 1 it is seen that barring any additiongl
cost, total visitation from the three zones is 2700, This observation
gives one point on the new demand schedule. By instituting incremental
cherges of $1 the intermediaste points on the demand schedule can be
derived from Figure 5 or equation 12, An incremental charge of $1
increases cost per visit at B from $1 to $2, resulting in a fall in the
number of visits to 400. Since the “price" to visitors from D is now
$4, the number of visits falls to 800 (i.e. 200 per 1000)., On the other
hand, at the new "price" of $6 no visitors are forthcoming from F. Thus
the total number of visits has fallen to 1200, yielding another point on
the demand schedule., Succeeding points can be determined by additional
dollar increments until the total number of visits approaches zero,
(See Teble 2 and Figure 6,)

The hypothetical response pattern results in a demand schedule
thet is negatively sloped. Furthermore, since demand for access to the
recreation resource is a derived demand, i.e. derived from the demand

for the whole experience, its elasticity shuuld be less than the
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Effect of Increase in Costs on Number of Visits

City Humber of Visits Given Incremental Costs

$0 $1 $2 $3 $4 $5
B 500 400 300 200 100 0
D 1200 800 400 0 0 0
F 1000 0 0 0 0 0
Total
Vigits 2700 1200 700 200 100 0
Source:

M, Clawson and J, Knetsch, Economics of Qutdoor Recreation
(Baltimore: Johns Hopkins Press, 1966), Table 10, p. 80,

Increment
Cost 6

$
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%00

800 1200 1600 2000 2500

Figure 6
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elasticity for the whole experiencegl The Clawson model therefore
describes the demand for the specific resource as being less elastie than
the elasticity of demand for the total recreation experienceez

The Hotelling-Clawson approach is open to many criticisms. It does
not necessarily follow that recreationists from the proximal zones enjoy
the magnmitude of consumer surplus set by the marginal visitors. The very
fact that marginal recreationists are willing and sble to forego a greater
amount of goods and services in order to visit the recreation area, suggests
that they probably place greater value on the recreation resources. Thus,
coteris paribus, the imputed demand and benefits based on the marginal
visitors may be overestimated, A further upward bias is introduced where
the travel route is itself a source of pleasure, i.e., lovely sceneries,
(Displeasure may cause a downward bias.) Since total experience will
differ, doubt is cast on the consistency of the inferences derived from
the implicit assumption of uniformity of experiences.

Lessinger3 argues that location near to recreation centers is not
necessarily accidental. Some people may choose such locations to reduce
the price of accessibility to the recreation facilities. In so doing,
they are consciously trading off accessibility te the city for access-
1bility to the recreation resource, Hence, these individuals may be
unwilling to pay the travel cost of the most distant population zones

to participate in the resource use, Any increase in “price” or required

1 For a discussion of derived demand, see M, Friedman, Price Theory
- A Provisional Text (Chicago: Aldine Publishing Co,, 1971) pp., 148 - 161,

2 M, Clawson and J.L. Knetsch, Economics of Outdoor Recreation,
(Baltimorse: Johns Hopkins Press, 1966), p. 4.

3 J. Lessinger, "Measurement of Recreation Benefits: A Reply,”
Land_Economics, XXXIV, & (1958), pp. 369 = 370.
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travel distance may therefore tend to force these intramarginal residents
to locate neaver to the metropolitan area (where they are employed),
becanse they will in essence be making distant trips te the park and the
city., The end result of the price increase will be a greater decline in
visitation than is assumed in the Hotelling-Clawson approach, Thus,
becamse the assumption of homogeneity of the base population may not
hold, ceteris paribus, the demand curve and benefits measured by the
Hotelling=Clawson approach will be overestimated.

Early applications of the Hotelling-Clawson principle fail to
consider many of the underlying factors which influence consumer behavior,
e.g. age, education, occupation, and incoms, The assumption that the
preference functions of the zonal populations are identical even though
personal preference functions differ is still questionable since tastes
and preferences among dispersed political units are likely to vary.
Furthermore, the model fails to handle the problems of substitutability
or complementarity among recreation areas which the recreationist is
likely to consider as alternatives given the price increase, Unless
there are no recreational alternatives or these areas are randomly
distributed among population zones, changes in relative prices may
introduce an upward bias into the estimates. In this regard, the
interview approach has a distinet advantage over the indirect approach,
since respondents will react to hypothetical increases in ecst in the
1light of available alternatives.

Bias may alsc result from the possibility that some recreationists
may encounter more intervening slternatives en route than recreationists
in the proximal zones., Hence a one unit increase in price will not necess-

arily result in the same responses for these two classes of residents,
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Indeed, to the extent that alternatives available to the proximal zones
are very limited, the decline in demand in response to an incresse in
effective distance and therefore the number of alternatives, may be less
for these zones, indicating & downward bias in the demand schedule, In
other words, where the visitors encounter other recreational alternat-
ives, price elasticities of demand will differ from these who face few
alternatives. If there are no alternatives the price elasticities will
tend to converge; if there ars alternatives, demand of the visitors who
have more choices will be more elastic relative to other visitors with
less alternatives. Finally, to the extent that there are no alternatives,
and individuals purpesely choose to live near to recreation areas, the
problem of overestimation raised by Lessinger siill exists.

If the Hotelling-Clawson model is to be operational, the popul=-
ation of recreationists must be geographically dispersed to permit
meaningful differentiation in travel cost. Bymsking the geographical
zones coincide with political boundaries a great deal of secondary data

becomes available, 1

This refinement would not only permit the incorpor-
ation of sociosconomic factors like income, occupation, sthnicity and

age into models, but will further relax the questionable assumption of
identical demand for every population zone, since demand schedules may

be developed for homogeneous subgroups within each base population,

1 See L, Merewitz, "Recreational Benefits of Water Resource
Development,” Water Resources Research, II, 4 (1966), pp. 625 - 640,
Also E.L. Ullman and R, Volk, "An Operational Model for Predicting -
Reservoir Atiendance and Benefits: Implications of a Location Approach
to Water Recreation,” Papers of the Michigan Academy of Scisnce, Arts
and Letters, XLVII (1962), pp. 473 - 484; and E.L. Ullman, A Measure
of Water Recreation Benefits: The Meramec Basin Example( Seattle: Univ.
of Washington, Center for Urban and Regional Studies, Reprint No. 5, 1964).
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Furthermore, this refinement would greatly enhance the predictive per-
formance of the model and its use as a planning tool, All in all, the
deficiencies in the Hotelling-Clawson model may reflect less on the
technique than on the availability of data.
It is not the procedure as such that needs qualification and
caution, but rather the basic recreation experience and the avail-
ability of dita sbout it which are complicated and not easily

interpreted,

The Pearse Model:2 Pearse attempted to refine the Clawson assump-

tion of homogeneity of the aggregate preference function of the zonal
populations by introducing income classes,3 He compares recreationists
having similar incomes but different fixed (travel) costs. Access to the
recreation centers is free, If a toll is levied for entry to the park, it
is reasonsble to assume that visitation will decline and that this decline
will continue with increasing access fees. Pearse further assumes that
visitors from the same income class have similar preferences for outdoor
recreation and incur similar marginal costs defined as on-site expend-

itures per recreation day,I+ Recreationists' indifference maps are

1 Clawson and Knetsch, op. cit., p. 89

2 P.H., Pearse, "A New Approach to the Evaluation of Non-Priced
Recreational Resources,” Land Economics, XLIV (February, 1968), pp. 87 - 99,

3 A.H., Trice and S.E. Wood, "Measurement of Recreational Benefits."”
Land Economies, XXXIV, 3 (1958), pp. 195 = 207, Trice and Wood employed a
similar principle in their study of recreation in Plumas County and Upper
Feather River in California%,They ranked recreationists by travel costs and
arbitrarily selected the 90 1 percentile as representing the marginal
visitors., Benefits per visitor were taken to be the difference between
the travel costs of the 90“? percentile and the average travel cost which
in this instance corresponded to the 50 1 percentile., It should be noted
that they make no attempt to estimate the demand function and implicitly
assume that each and every individual has the same tastes and preferences.
Beyond the 90th'percentile benefits are assumed to be zero,

b Pearse, op. cit. pp. 87 ~ 99
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therefore assumed to be identical and their budget lines (comparing rec-
reation and all other goods) have the same slope.

Symbolically, the model mey be specified as v, = ef —/42 P,
where v is the visitation rate of the gth‘income class from zone i to the
recreation area; P is total travel cost. Within sach income class, visit-
ors can be ranked by fixed costs. The marginal recreationist is assumed
to be the visitor with the highest fixed cost; he enjoys no consumer
surplus, Bach intramarginal recreationist enjoys some consumer surplus
and purchases recreational services until his fixed cost plus on-site or
variable costs equal the fixed cost of the corresponding marginal visitor,
These relationships are illustrated in Figure 7.1

Figure 7 corresponds to recreationists in income class OM,. The
fixed costs of recreationists with the lowest travel cost is represented
by MlMo; marginal costs are given by the slope of M1X1 and the related
budget constraint is M°M1X1, These recreationists attain the highest
indifference curve of their income class Il’ where they spend MﬁMc on
recreation and consume OX§ units of recreation.(M4M° = MM, + MM,
where ¥}, is on-site expenditures. )

The fixed costs of the marginal recreationists in income class
OM,, are MM,. They are on the lowest indifference curve I where a total
of M3M° is spent on OX; units of recreation. The Compensating variation
.corresponding to these two levels of fixed costs is MéMi; it is the
consumers® surplus which can be captured by the visitors with the least
travel cost, i.e, M1M0° It is implicitly assumed that only one recreation
trip is undertaken per time perioed., If a toll equal to M;Ml is levied,

expenditures of the latter recreationists will rise from M#Moto M3M0

and recreation consumption would fall to OX;. By subtracting actual travel

1 Thide, p. 90
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Equilibrium Level of Recreation Consumption
at Two lLevels of Fixed Cost

cost from MéMifor recregtionists in this income class, the corresponding
demand curve of this income class can be determined. The aggregate demand
schedule for the recreation center is given by the horizontal summation
of the various income class visitation schedules; the sum of the areas
under each demand schedule yields an estimate of the value of the

recreation resource,
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Tike the Hotelling-Clawson model, the demand schedule is derived
through an indirect procedure, If income data are unavailable, varisbles
such as age and occupation may bs substituted for income, Unlike the
Hotelling-Clawson approach, howsver, thers is one important improvement.
Recreationists from the same income class who participate in similar
recreational activities are presumed to have similar preference functions,
hence demand, for outdeoor recreation, Nortonl criticizes the latter
assumption as "merely" diverting the Clawson assumption to income groups,
However, to the extent that there is greater similarity of tastes and
preferences within arbitrary income groups than between arbitrary popul-
ation zones, the use of subgroups within the population is an improvement.
The meximum that recreationists are willing to pay to gain access to the
facility is equivalent to the fixed cost of the corresponding marginal
visitor, i.e. the maximum they are willing to pay is their fixed (travel)
cost plus the related consumer surplus.

Choice of sample size may be crucial since incoms classes will
have to be large enough to include some marginal users and small enough
to be homogeneous. Knowledge of income distribution within the base
population may facilitate selection of sample size, since it indicates
the chances of randomly selecting individuals in given income classes.

Seckler2 has eriticized the use of the concept of willingness to
pay or consumer surplus to measure recreation demand. In his view, wills
ingness to sacrifice income has been rejected in hospitalization, medicare

and education not mersly because of externalities, but also becauss of

1.4, Norton, "Public Outdoor Recreation and Resource Allocation:
A Welfare Approach,” Land Economics, XLVI, 4 (1970), pp. 414 - 422,

2 D.W, Seckler, "On the Uses and Abuses of Economic Science in
Bvaluating Public Outdoor Recreation,” Land Economics, XLII, 4 (1966)

PP. 4'85 - L”%e
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income inequality and societal values. The amount of income one is willing
to give up is 2 function of the relative marginal utilities of income and
the commodity in question, Thus, if A is wealthier than B and they are
purchasing equal amounts of outdcor recrestion services, B should enjoy
the services more than A, becsuse of B's higher marginal utility of income,
In other words, for B, the good has a relatively high income elasticity
of demand. The problem is particularly acute where there are large income
disparities,

Seckler1 also argues that statistical demand curves measure the
diminishing marginal utility of income rather than the diminishing marginal
utility of the good or service., Hence, the slope and location of the demand
schedule are essentially a function of the income distribution. He
therefore suggests that the statistical demand curve should be corrected
for the income effect yielding a more elastic demand curve that is more
representative of the diminishing marginal utility of recreation. This
thesis is also supported by Stoevenor and Brownaz They further argue that
low income projects may yield greater social value than high income projects,

Estimated marginal benefits for projects catering to high income

classes would tend to be disproportionately large compared to projects
for low income families ,... Yot the total pay-off, as measured by
total utility or social welfare, might be much greater for the
investment in urban recreational equipment,
Consequently, they suggest that the demand curve should be corrected for
the diminishing marginal utility of income.

The issue raised by Seckler et al involves the questionable

1 Ibid., pe 487,

2 Ho.H. Stoevener and W.C. Brown,"Analytical Issues in Demand
Analysis for Cutdoor Recreation,” Land Economics, XIIX, 5 (1967)
pp. 1295 = 1304,

3 Tbid., p. 1302,
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assumptions that utility is cardinally measurablegl that the income
utility function is identical for all individuals and that interper-
sonal utility comparisons are possible. (Interpersonal utility compar-
isons require value judgements,) These arguments imply that resource
valuation and project development based on uncorrected statistical
demand schedules either perpetuates the status quo or redistributes
the income from the low to the high income earners, But this problem
is not peculiar to outdoor recreation alone; it is inherent in all
demand schedules, Furthermore, it is far from clear that adjustments
for imperfections in one market will result in an over all improvement

in welfare when imperfections exist in other markets,
Time Costs

Scott2 disagrees with the basic Hotelling-Clawson approach to
measuring demand, particularly the underlying assumption that the
imposition of a toll will induce the same visitation response for
marginal and intramarginal visitors. Furthermore, neglect of the
opportunity cost of travel time in the models results in biased
estimates, and could be corrected by using a large number of quest-
ionnaires to simulate the market or imposing a toll at recresation
areas., In the absence of the large sample, he opts for the toll.

His arguments are presented below,

1 It has long been recognized that cardinal utility measurements
are very difficult to obtain, Moreover, it is unnecessary for the
analysis of consumer behavior, Ordinal utility measurements are suff-
icient,

2 Scott, op. cite, pp. 27 = 47
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Let the following notation hold:

h = travel time in hours per mile;

k = opportunity cost of travel in dollars per hour;
My - travel distance from zone i to recreation center;
g; - zonal population in 1000°s;

m

T

Ny = N .. total population;
= "cash” travel cost in dollars per mile;

vy = visitation per 1000 from zone i

Vs = total visitation from zone i;

ENgvg = V§ =V ,. total visitation;

t - toll or entrance fee per visit;

P; - total cost per visit,
It is recalled that the Hotelling-Clawson demand equation is represented
by:

(13) vi = %Pi°
Assuming linear relationships, the hypothetical Hotelling=Clawson demand
equation for zone i can be expanded to reveal all the components of cost.

These components are presented in equations 14 and 15,

(14) vy = =/8 (KhMy +mMs + t),

(15) vy =oC=~ g Uty - S mlly -2 t.
Thus total travel cost of the ith zone, P, is comprised of opportunity
cost of travel time (khM;), cash travel cost, (m; ), and the toll or
entrance fee, t, The toll has the same impact on the visitation rate
in zone 1  as has been observed in the zZone with a cash travel cost
equal to t. The Clewson demand for the entire population in terms of
changes in t, is:

(16) v = ZV1N5_~

Substituting equation 15 for A7 yields:

UNV=Np¢ - @¥0Z MY -3 nD MMy -1 L

1 hid., po 29.
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Since the first three terms on the right hand side of equation 17 are
constants, the Hotelling-Clawson model assumes that a regression of
visitation on travel costs (distance) is an expression of equation 17
havin%/éz as the slope coefficient. This interpretation is rejected

by Séottmi Although the imposition of a toll on zone 0 will raise
money cost.to equal that of say zone 1, (mMo +t = li), zone 0 still
faces a lower and unchanged opportunity cost of travel time., Conseq-
uently, the demand curve is biased downward and the "observed" slope
coefficient;/é?, should be corrected. This correction is illustrated

below,

Travel
Cogts

\
\

observed \ corrected

(mikh)Mi

09 V1

Figure 8

Clawson Demand Schedule of Zone 0 Corrected for
Opportunity Cost of Travel Time

L scott, op. cit. p. 29.
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In Figure 8, the imposition of a toll DA on zone O visitors
raiges money cost to that of zone 1, i.e. li., By the Clawson formulation,
visitation falls by DE to D, However,the total cost facing zone 1 is AD
plus opportunity cost AC, (ml@il + k.hMl), Hence C is located on the "trus”
demand curve of zone 0, CE, and the reduction in the visitation rate is
HE rather than DE, The slope coefficient, b, is given in equation 18:1

AD
(18) b = o)

where DE = bCD =/ AD, In other words, the slope of the "true" demand
curve, b, is a weighted average of the slope of the observed demand
curve, % , (weighted by ratio of cash travel cost to total travel cost).
In general, equation 18 may be represented as follows:
(19) L e
12) b = = ——
? mi, + ki m + kb

Assuming m, h and k are constant for all zones, the "trus” demand

equation can now be obtained by substituting b for observed ﬁ in equation
17.
(20) V=N - bkhZNiMi ~ bm Z N;M; - Nbt,

Combine like terms on the right hand side of (20):
(21) V= Ny - b(kh +m) & NJ, - Mot
Eguation 21 can be further transformed by substituting / m for
b(m + kh):
t
(22) V:Np(aﬂmZNiI& =N/————F——-——-e
m + kh
Thus far opportunity cost of time spent at the recreation site

has been cmitted and opportunity cost of travel time has been treated

as constant for all distant zones. These assumptions can be relaxed,

Based on the conventional mathematical expression of the
demand function, i.e. @ = £(p).
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Opportunity cost of time spent at the site is directly related to fore-
gone income and consumption opportunities. Therefore, given income and
occupation, one can hypothesize the relationship between visitation and
opportunity costs of income and time spent in recreation,

Furthermore, given time as a constraint, the opportunity cost
of travel time, k, should increase as the 1limit is approached. There-
fore, k is itself a function of distance, Mi, Hence, one would expect
a toll to have a negligible effect on visitors who face high opport-
unity cost of travel time, e.g. the high incoms groups. Visitors from
the proximal zones, particularly zones 0 and 1, will be the main users
affected by a toll. The observed or Clawson demand curve should be
shifted upward by kh, the money opportunity cost in dollars per mile,
making the corrected or true demand curve less elastic, (Figure 9),
This decline in elasticity of demand is also dependent on h, travel
hours per mile, which is generally fixed, However, with better access
routes and inerease in road speed limits, h declines, thereby increasing
visitation and the elasticity of demand., Because marginal visitors
usually have more money than time, the cash travel cost curve is
fairly steep, but opportunity cost of travel time, h, may fall with
faster means of transportation. In other words, because high income
sarners have high k values, they would choose faster and hence more
expensive means of transportation. On the other hand, low income
earners would prefer the slower and less expensive means of trans-
portation. Scott therefore concludes that for marginal visitors, or
high tolls, the observed and "corrected” demand curves tend to

converge with faster means of transportation.
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Travel Costs
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\ \
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Figure 91
Clawson Demand Schedule of Zone i Corrected for
Variable Opportunity Cost of Travel Time

It is clear that time costs are important ingredients in the
decision-making process, What is not clear is the money eguivalent of
these costs. From neoclassical theory of consumer behavior, the opport-
unity cost of an hour of leisure is simply the money wage rate of the
individual. Accordingly, money wage rate is taken to be a measure of
the marginal value of leisure and travel time,

Tussey,2 in his study of recreation at the Rough River and Dewey

reservoirs in Kentucky, employed a value of $1.50 per travel hour or

Y Thid., p. 35.

2 R.C. Tussey, Analysis of Reservoir Recreation Benefits (Kentucky:
University of Kentucky Water Resources Inst., Report No. 2, 1967), pp.
128 = 131, The estimate of $1.50 was obtained from studies done by the
American Association of State Highway Officials, 1960,
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$0,86 per person-hour (1.8 persons per vehicle). Schellenberg and
Craddockl used $3.36 per travel hour or $0.75 per person-hour (with 4,5
persons/ vehicle) in their study of recreation in the Souris River Basin
of Southwestern Manitoba.

Johnson2 eriticizes the use of the wage rate as a measure of the
opportunity cost of time spent in the pursuit of recreation, In his view,
if it is assumed that (1) the individual operates under a budget and
time constraint, and that (2) both work and leisure enter his utility
function as decision varisbles, the use of the money wage rate over-
estimates opportunity cost of time.

Let the postulated Lagrangean function of the 1th pecreationist
be of the following form:

(23) V = £0x37, xi Wypo L) + N (pygdfi= By %y - B'])

Ty - by - Wy - Ig)
where Xq0 x', W, L and T represent recreation trips, units of non-trip
commodities, hours of work, hours of leisure and the fixed time endow-
ment, respectively; Py, Pys Ty and p' are the money wage fate, money and
time prices of recreation trips, and money price of the composite of non-
recreation goods. Assuming that the first and second order conditions
for maximization are satisfied, it can be shown that the marginal rate of
substitution between income and recreation is equal to the sum of the

money price of recreation and the recreationist’'s subjective money

1 H,p, Schellerberg and W.G, Craddock, A Preliminary Economic
Analysis of Outdoor Recreation in the Souris River Basin, Winnipeg:
Agassiz Center for Water Studies, University of Manitoba, Internal
Report No, 2, February 1971, pp. 43 = 45, The estimate is based on the
mean income of the recreationists in their sample survey ($6,450),

2 B. Johnson, “Travel Time and the Price of Leisure,"” Western
Bconomie Journal, IV,2 (Spring, 1966), pp. 135 - 145,
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valuation of recreation time of the last trip. This relationship can be
speeifiedfas follows:

(24) 7 =p + T / tys
where f,, fm and fy are the marginal utilities of recreation, income and
leisurs, respectivelyai Similarily, the marginal rate of substitution of

income for leisure is equal to the sum of the money wage rate and the

marginal rate of substitution between income and work (25). Symbolically,

f fw
(25) z‘;; = pw + z‘;a

where fw is the marginal disutility of work. If it is assumed that fw
< 0 and fm > 0, opportunity cost of leisure is overestimated by the
sole use of the wage rate.

Since time is not without limit, and it is a determining factor in
the choice of recreation area, and the frequency and duration of wvisits,
it should be explicitly considered., Johnson‘'s argument points to a basiec
weakness in the indirect approach; it is aimost impossible to measure an
individual®’s subjective value of time, (This problem need not arise in the
direct approach.) At best it may be enough to alert the reader of the
possible upward bias in the estimates of demand and benefits.

oo SO long as work and leisure enter the utility function as

separate variables, the value of leisure, travel time or any use of
time will be less than the money wage rate.

1 Tpid,

2 Thid., p. 139.



Other Models

Ullman and Volk: VWhereas many of the models that have been dev-

eloped are site-specific, Ullman and Volklg attempted to develop models
that were applicable to both existing and potential sites, to sites of
similar quality and competitiveness, and populations of varying tastes

and incomes, Three visitation schedules were constructed for predicting
attendance and benefits at eight reservoirs in the Meramee Basin in
Missouri, The "high” schedule corresponded to urban, high income counties,
and/or high quality reservoirs, and/or sbsence of intervening alternatives,
The "low" schedule represented rural, low income counties, and/or lower
quality reservoirs, and/or presence of intervening alternatives. The
"medium” schedule was intermediate between "high"” and “low”.

Whether the three functions are statistically different is not
clear, However, by fitting the three separate functions Ullman and Volk
make the implicit, but plausible, assumption that recreationists from
urban high income counties have similar income, tastes, and preferences
for outdoor recrestion., Similarly, recreationists from rural, low income
counties have similar income, tastes and preferences for outdoor recre-
ation. Furthermore, since they also derived visitation schedules for
reservoirs of varying sizes and quality, their models have wide
application, Thus the explicit recognition of factors other than
population and distance have greatly enhanced the application of these

models.,

1 Ullmen and Volk, op. cit., p. 477.
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Benofits ars estimated in terms of a locational rent. The under-
lying rationale to this approach is that if the recreationist is diverted
from a distant recreation area to one that is located closer to his home,
the savings in travel cost represent the direct benefits to the reecre-
ationist, Some recreationists at four of the reservoirs studied were
therefore asked 'If a lake similar to this one wemre built half as far
away from your home, would this decrease your visits to this lake?®
to the extent of ‘eliminate completely, reduce greatly, reduce slightly,
no effect, don'!t know.'"l The scores attached to the first four responses
were 100%, 75%, 25% and zero respectively. On the basis of the responses
to this question a visitation schedule was derived for all reservoirs:
the benefits were computed as the savings in travel cost,

A veriant? to the Ullman and Volk approach is based on the prin-
ciple that if an existing recreation area is eliminated, the recreationist
would be forced to visit the next best alternative which presumably is
more distant and more costly. A demand schedule can be constructed for
the area in question based on the forced diversion; the sum of the saving
in travel costs over all users represents the wvalue of the recreation area
to be eliminated.

For this approach to be operational, the alternative recreation
areas have to be similar, If they are not, it is conceivable that recre-

ationists would be diverted to cleser rather than distant alternativesaB

1 1bid. p. 280,

2 See R.A., Spargo, "Methods and Techniques of Evaluation of Sport
Fishing,"” Canadian Fisheries Reports( Ottawa: Department of Fisheries,
Report No. %, 1965). pp. 53 = 69.

3 Thid,
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Tn addition, this technique is more suited to the interview approach
since the recreationist is better sble to identify the alternative areas,

Gravity models: The basic gravity model relates visitation to

travel distance, Riley adapted Newton's Law to the measurement of the
influence of two cities on retail trade in a town located between the
two cities.

Two cities attract retail trade from any intermediate city or
town in the vicinity of the breaking point approximately in direct
proportion to the population of the two cities and in inverse
proportion to the squares of the distance from these two cities to
the intermediate town.

Th%s hypothesis is symbolized in equation 26
. P. /D..\2
h

@6) 2 - 22
Vip  Pn|Dij
where V is the proportion of retail trade drawn from intermediate town
is P is the population; D is travel distance to town i; and 1 1is inter-
mediate towm; h and j are the two cities being compared. Subsequent
studies have since confirmed that population and distance are among the
key varisbles influencing visitation and that the exponents may vary
with the inclusion o¢f other variables.
Knetsch2 applied the gravity model to predict visitation at the
Kerr Reservoir in North Carolina and Virginia, Using least squares
regression analysis he derived the following equations
(27) logyp (V + 0,80) = a5 = a3 logyg Gy

where V is the anmual visitation rate per 1000 base population; a, and

1p, Kotler, Market Management: Analysis, Planning and Control
(New Jersey: Prentice Hall Inc., 1967), p. 44,

2 R,C, Tussey, Analysis of Reservoir Recreation Benefits (Kentucky:
University of Kentucky Water Resources Inst., Report No. 2, 1967), p. 17.
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a3 are constants; C is the dollar travel cost; 0.80 ensures that the
demand curve interseets the axes. This equation explained 97 percent
of the variation in visitation to the reservoir,

The prevailing tendency is to examine variables in addition to
population and distance, Merewitzt undertook a study of boating, fishing,
water skiing and sun-bathing in Lake of the Ozarks, Missouri, Using
census data for 1950 to 1954 and 1956, he regressed visitor days on 46
different characteristics. Best resulis were obtained with four indep-
endent variasbles - air travel distance, population, population density
per square mile and the degree of urbanization, i.e. percent of political
units with population of 2,500 and above,

The gravity model was also employed by Tussey2 to estimate visit-
ation to reservoirs at Rough River and Dewey in Kentucky. His model is
presented below in (28):

(28) v = kp/D"
where V is the annual visitor days; K is propensity to visii, P is base
population of origin area; D is travel distance; and n is regression
coefficient of visitation on distance. The propensity to visit, K, is
constant for the base population and is derived by regression analysis,
From equation 28, V is estimated for each origin area., Total annual
visitor days is the summation of all V's,

Tussey's model is not unlike that of Knetsch. If equation 28 is
expressed on a per capita basis and converted to logarithms, ths

similarity becomes obvious as is shown in (29):

1 L. Merewitz, "Recreational Benefits of Water Resource Devel-
opment,” Water Resources Research IT, No, 4 (1966), vp. 625 -~ 640,

2 Tussey, loc, cit,
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(29) logyq V/P = logig K = n logyg D

Unlike Knetsch, however, Tussey included several other varisbles in his
model, e.g. population characteristics, ocut-of-way or effective travel
distance, type of highway, competing facilities. Knowing the actual
number of vigitors from each origin area and the mean distance between
origin area and recreation center, K and n are estimated by regressing
per capita visitation on distance, Of the three distance varisbles tried
- air, road, and time - air distance was the most significant in explain-
ing visitation to Rough River and Dewey Reservoirs, In addition, he
compared the performance of this model with those of Knetsch and Merewitz
using the same data; he suggested that on the basis of the t-values, R2
and coefficient of variation, his model generally gave better resultis.

Like Merewitz's study, Tussey's study concludes that the inclusion
of variables other than population and distance does not contribute
significantly to the performance of the model, Effective or out-of-way
travel distance (cost)! is a more appropriate variable for constructing
the marginal benefit or demand schedule since it relates demand and
benefits specifically to the resource base. (The Clawson demand schedule
is less specific and introduces some arbitrariness in the choice of
incremental distance,) However, data on effective travel distance are
not readily available. The selection of appropriate K and n

values is erucial., Generally K is dependent on Socioeconomic

1 Defined as that distance which the recreationist went out of
his way to visit the recreation area.
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characteristics of the base population, the travel route, availability of
recreation areas that are close substitutes and the quality of the
regource base.

Relatively few studies have attempted to measure quality or atiract-
iveness., Yet, quality or attractiveness is directly related to recreation
demand, Ullman and Volk1 developed separate models for recreation areas
of different levels of quality. Davidson, Adams and Seneca2 investigated
the effects of changes in water quelity on boating, fishing and swimming.
Quality was measured in terms of milligrams of dissolved oxygen. More
recently, Cheung3 and Cesar104 have attempted to inelude quality or
attractiveness in their models. A direct relationship was found between
quality or attractiveness and visitation.

It is recalled that quality or attractiveness may be circularly
related to intensity of u3605 Beyond some threshold level of use, over-
crowding or congestion may cause a reduction in the demand for and value
of the recreation area. In addition, capacity constraints, when accompanied
by non-price rationing, has important measurement and welfare implications,

This relationship is illustrated in Figure 10,

! Ullman and Volk, loc., cit. Quality is not clearly defined in the
report.

2 P. Davidson, F.G. Adams, and J. Seneca, "The Social Value of
Water Recreational Facilities Resulting from an Improvement in Water
Quality; The Delaware Estuary,” Water Research, ed. A.V. Kneese and
S,C. Smith (Baltimore: John Hopkins Press, 1966), pp. 175 - 211,

3 H.K. Cheung, "A Day-Use Park Visitation Model,” CORD Technical
Note No.l (Ottawa: National and Historie Parks Branch, Department of
Indian and Northern Affairs, undated).

b F.J. Cesario, "A Method of Estimating Recreation Benefits,”
Resource Management of the Great Lakes Basin. ed. F.A, Butrico,
C.J. Touhill and I.L. Whitman (Lexington: Heath Lexington Books, 1971),
pp. 143 - 172,

5 Scott, op. cit. p. 27.



60

Price

AN Recreation
Dl Days

Figure 10

Effect of Capacity Constraint on Demand

Assume that DD0 is the demand schedule and the marginal cost is
zero, With zero pricing, OD, units of recreation are consumed; total
benefit is given by the consumers® surplus (CS), ODD,. If demand should
increase to ADle then, assuming zero pricing, total benefit is represented
by CS, OADlo Now assume that there is a capacity constraint at D, where
the marginal cost curve, MC, becomes perfectly inelastic. If a price of
OC is charged, then total benefit is equal to total revemue OCBDo plus
the CS, CAB.

Thus far no ambiguity exists in the measurement of demand and
benefits. The problem arises, however, when consumption of 0D, is rationed

by non-price measures and entry is granted to users who otherwise would

have been excluded by price rationing. Under these conditions, total
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benefits is no longer OABD, but some fraction (OD,/0Dy) of OABDOO1
The above outeome becomes clear when it is recognized that the
recreationists who enter the “"market"” at prices below OC are willing to
vay less for the resources than those recrsationists willing to pay prices
S 0C, Assuming equal probability of access, some of the former recrest-
ionists who value the resources more highly will be excluded, thus shifting
the demand curve ADi down to ADOa Hence total benefits is given by OADO,2
The obvious implication of non-price rationing accompanied by =
capacity constraint is that the demand schedule shifts down resulting in
a loss of welfare equivalent to triangle ABD,, (This downward shift may
also occur where there is overcrowding causing deterioration in quality,)
This loss can be prevented by price rationing (or finding some means of
discriminating against users according to their marginal valuation of the
‘resource), Seneca concludes that:
eoo 1f a good is actually priced at LRMC (or zero) and excess
demand exists, the welfare measurss of the perfectly discriminating
monopolist approach or short run marginal cost pricing consistently
overstate the true welfare measure at the capacity quantity.

In this study, it will be assumed that capacity limits and congestion are

not usually encountered at the recreation areas studied.
Conclusion

It was pointed out that the overriding problem encountered in

evaluating outdoor recreation, is the extra-market nature of this good,

i For a full discussion see J. Seneca, "The Welfare Effects of Zero
Prining of Public Goods," Public Choice, (Spring, 1970) pp. 101 - 111,

2 0AD; = %0A X OD;; Total Benefits = QAD; X OD,/OD;

1

304X 0Dy X 0D,/ODy
30A X 0D, = 0AD,

0Hun

3 Tbids, p. 104,
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Outdoor recreation is usually treated as a public good, therefore the
price~-market mechanism is nonfunctional, Many of the procedures that
have been employed to overcome this problem have been discussed. These
procedures generally fall into three categories ~ direct and indirect
approaches and a mixture of both,

The direct approach is based on the premise that the recreat-
ionist knows best., Thersfore demand and benefit estimations are pre-
dicated on the responses of the recreationist to hypothetical questions,
This approach has several important advantages. Time costs can be
implieitly or explicitly incorporated in the questionnaire, The quest-
ionnaire can ascertain whether the recreation area under study is the
main destination or one of many destinations. In the case of the latter,
appropriate adjustments can be made to ensure that benefits are not
overestimated. Equally important is the capacity of this approach to
isolate the demand for various activities and resources within a given
recreation area, and to cater to the needs of different categories of
recreationists, Similarly, locational bia51 created by recreationists
deliberately trading off accessibility to recreation sreas over access-
ibility to cities is not encountered.

While the direct approach is logically sound, it has major
short-comings. Interviewing is a costly exercise and of necessity must
be confined to small semples and a few recreation areas, Respondents may
view outdoor recreastion as a public good, therefore they do not have to

reveal their true preferences. Finally, since hypothetical questions

1 Lessinger, loc. cit.
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obtain hypothetical answers, responses are likely to be incomsistent,
thereby casting great doubt on the validity of this technique,

Unlike the direct approach, the indirsct approach is less costly.
Travel money cost has been showm to be a useful proxy for price. However,
because of insufficient data, it is not elear whether demand and benefit
estimates are biased by multipurpose trips. It is not sensitive enough
to distinguish between categories of recreationists and preferred activ-
ities within parks. Moreover, the locational bias pointed out above is
not easily corrected where such bias exists, This problem may be overcome
by developing models for each area of origin,

Ullman and Volk!

in their pioneering work attempted to meet part
of these problems by developing three schedules. However, it is of
interest to note that they also conducted some interviews, Perhaps a
combination of both approaches is necessary.

By and large, the direct and indirect approaches have tended to
omit factors other than population and distance. The studies of Tussey
and Merewitz discussed sbove suggest that variables other than population
and distance are of 1ittle consequence., Boyet and Tolleyz tested the
inclusion of varisbles in addition to distance, These variables included
incame, age, education and race. The study concluded that income and

distance were important determinants of visitation, and that time series

data formed a better basis for prediction than observation taken in any

1 Ullmen and Volk, loc. cit.

2 W,E, Boyet and G.S. Tolley, "Reecreation Projection Based on
Demand Analysis,” Journal of Farm Economics XLVIII, No, 4 (1966),
ppo 9&!’ - 10019 » :
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arbitrarily selected year. Yet, it may be more useful to develop demeand
models for homogeneous subgroups within the base population; within this
context socioeconomic variables may assume some importancs, particularly
factors such as age, occupation and inceme of heads of households.
Finally, it should be pointed out that by concentrating on one
recrestion area, previous studies have tended to overlook the character-
istics of recreation areas. Site characteristics may be explicitly
congidered if recreation areas, rather than origins, are specified as
the units of observation. This study will attempt to mest some of these

ceriticisns,



Chapter IV
CONCEPTUAL FRAMEWORK

Several procedures have been outlined for estimating demand,
Although the resulting estimates may vary, these technigues share some
common features. They are static in nature, implicitly or explicitly
assuming fixed tastes, preferences, and knowledge of available alter-
natives, Where alternatives are not explicitly considered, it is
implied that they are randomly distributed throughout the country., In
addition, externalities are assumed away by equating private and social
benefits.

Romml suggests that because of the differences in emphasis and
sensitivities, these various techniques measure slightly different
aspects of outdoor recreation. Theoretically, provided that correctlons
can be made for the many biases in the direct and indirect approach,
the results should not be very different. However, to the extent that the
various techniques sre complementary, use of any one will give only
a2 partial, albeit important, picture of the total recreatiﬁnal demand,

These approaches may be illustrated in the form of a matrix,

Assume that there are m areas of origins and n recreation areas, If

th th

the visitation rate, Vij, from the i™" zone to the j~ recreation area

is known, a matrix V of order mxn may be constructed. For the jth

3"‘Je Rorm, The Value of Reserveir Recreation (New York:
Cornell University Water Resources and Marine Sciences Center, Ithaca
Technical Report No. 19, August 1969), p. 84.

65
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recreation ares, there is a column vector of visitation rates correspond-
ing to the origins. Given the associated travel costs, Dijg a demand
function is specified for each recreation areas

(30) Vy 5 = £(0; )
where 1 = 1) 2, eoe My, J =1y 25 cae Mo

Both the direct and indirect approaches examine individual ecolumn
vectors, Ullman and Volk isolated schedules according to residence,
income and quality of reservoirs., Pearse employed income classes so that
given a recreation area, demand relations were specified for each income
class, This study employs the indirect approach with some of the refinements
of Ullman and Volk, and Pearse, In addition, recreation areas are spacially
distributed around each base population rather than the reverse, In
other words, demand relations are derived using the row vectors of the
above matrix. Thus recreation areas and not origins become the units of
observation in the models. A separate estimating equation is associated
with each origin and can szlso be associated with subgroups within each
origin,

A clear advantage of this approach is that it allows for the
inclusion of site characteristics which were generally omitted from
previous studies, It also avoids some problems encountered in previous

studies., These problems will be discussed in subsequent pages.
Demand Versus Consumption

Tt is recalled that demand for a good or service at any point
in time is dependent, inter alia, on its price, the prices of substitutes
and complements, consumers’ disposable incomes, tastes, preferences, the

number of consumers, and the range of alternatives available to consumers,
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The importance of the supply of outdoor recreation facilities has been
discussed by Knetschl9 and Taylor and Kne'tschze They argue that a distinec-
tion should be made between consumption and demand. Consumption of outdoor
recreation measures actual participation which in turn is greatly determined
by the availability of recreational opportunities, i.e. supply. The sbsence
of swimming facilities at a given park is reflected in zero participation
at this site. However, zerc participation or consumption doses not indicate
a lack of demand for swimming facilities, but rather zero supply.

The issue raised by Taylor and Knetsch is essentially one of
pricing and whether the demand and supply are in equilibrium,
At price Pl in Fig, 11, the quantity demanded Qd is greater than the
quantity supplied, Q.. This disequilibrium results from the fact that
the market price Pl is less than the equilibrium price, Pye It is recalled
that in outdoor recreation “price” does not operate as a rationing device;
since it is usually set well below the equilibrium price it is conceivable
that disequilibrium does exist. In so doing, society is either (un)consciously
trading off economic efficiency for income distribution or the cost of
collecting fees is prohibitive. (It is recalled that non-price rationing
accompanied by capacity constraints at recreation areas has important

measurement and welfare implications,)

1 Jo L. Knetsch, "A Design for Assessing Outdoor Recreation Demands
in Canada” (Unpublished paper prepared for National and Historic Parks
Branch, Department of Indian Affairs and Northern Development, November,
1967), pe 6.

2 Go Do Taylor and J, L. Knetsch “Canadian Outdoor Recreation Demand
Study,” (Unpublished Paper, July, 1968),
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Price

Figure 11

Demand and Supply Schedules
Confusion between consumption as measured by actual participation
and demand, may have serious economic and policy implications, For the
purposes of this study, demand is interpreted in the conventional sense -

effective demand. As such, it is a function of willingness and ability to
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pay for goods and services, Demand is therefore a refiection of the pref-
erences and purchasing power of recreationists who have visited outdoor
recreation centers in 1969,

The demand schedule is essentially a list of quantities demanded
at given prices per unit time. In the case of outdoor recreation, the
quantity variable is not clearly defined and is subject to many inter-
pretations, For instance, it can bs number of visits, number of visitors,
visitor-days, duration of visits or dollar expenditures on outdoor rec-
reation at public (or private) lakes, parks, campsites and picnic sites,
Since per capita visitation permits more useful comparisons between pop-
wlations of different sizes, the quantity variable employed herein is
number of (household) visits per 1000 population per summer. Number of
visits can be readily converted to visitor-~days, provided data are

available on length of visits,
Travel Cost

In the absence of market prices, the travel costs incurred in
the pursuit of outdoor recreation is a useful proxy for price in the
estimation of demand. However, total costs may be a better basis for
estimating benefits if the latter are not to be undersestimated. Total
costs include travel costs, time costs and onsite sxpenditures.

Travel money cost is the product of return travel distance and a
predetermined mileage levy. Automobile costs may be divided into two
components - variable and fixed costs, Variable costs depend directly on
the number of miles covered, the manner in which the vehicle is driven,
and the regularity of service and repair, Fixed costs, on the other hand,

are usually beyond the control of the operator and may be unrelated to the
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mumber of miles driven, e.g. insurance, license, registration fess, and
depreciation. Travel (vehicle) costs are caleculated from variable costs.
The main items include gas, oil, wear and maintenance, These costs will
vary, inter alis, with the manner in which the car is driven, where it is
driven (city or rural areas), terrain, load carried, climate, and general
condition of the vehicle,

In determining travel costs, it should be recognized that the
cost figures will vary with the underlying assumptions., A conservative
driver would gain mors wear from his tires and have less fuel and main-
tenance costs than a less conservative driver. For this study therefore
cost figures are compiled for the average driver with a medium sized car
in Manitoba,

Assuming that the mileage obtained is 17 miles per gallon and
that gas cost 51.9 cents per gallon, gas cost per mile is taken to be
3,053 cents. 0il priced at $1.00 per quart, is changed every 2500 miles,
0il and air filters are priced at $3.50 and assumed to be changed every
5000 miles, It is also assumed that four tires cost 0.59 cents per mile
and last 20,000 miles., Finally, maintenance costs are set at 1.05
cents per mile,

The varizble costs are presented below. Travel money costs are

approximated at 5 cents per mile,

Variable Costs per Mile

gas 3,053 cents
oil 0.160
oil filter 0,070
air filter 0.070
tires 0,590
maintenance 1,050

Travel Costs 4,993
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As demonstrated by Scottig the omission of travel time cost intro-
duess a downward bias in the demand schedule, and hence, the benefit
estimate. This bias results from the implieit but erroneous assumption
that 21l recreationists from the different geographical areas face the
same travel time cost. By developing models for each base population, this
study aveids such an error, All the recreationists within sach sample area
face the same travel constraint, i.e., the same travel time is required of
recreationists in a given sample to visit a specific site., Correspondingly,
they also face the same recreational alternatives. Given the location of
these recreation areas, it is assumed that recreationists respond to travel
distence in the same manner as they would to recreation prices.

Time costs are essentially the opportunity costs of time spent in
travel and recreation. Enormous data problems are encountered in trying to
estimate opportunity costs., With the interview method, responses to ques-
tions on willingness-to-pay do include the time component of costs. For,
if a recreationist is asked how much he is willing to pay to visit a vee-
reation area or what compensation he would accept for the loss of visiting
privileges, it is presumed that he will take g1l costs into account. How-
ever, with the indirect approach one has to fall back on money wage as a
measure of opportunity cost recognizing that the sstimate is biased upwards,z

This study assumes that recreation generally occurs outside working
hours - evenings and weekends - and during paid vacations. In addition,
only a few recroation areas have concession houses, therefore onsite exp-

enditures are negligible and can be ignored. Consequently, only travel

1Scott, loe, cit,

2See discussion on pp. 50 - 52,
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money and time costs are relevant, The opportunity cost of travel time
as considered here, is equivalent to the value of leisure time lost
through travel, On the assumption that travel is a cost, one would
therefore have to know the value of leisure time to the individual
before an estimate of travel time cost can be made, As this information
is not available, only travel (distance) money cost will be used to
ostimate demand, However, in deriving benefits, two estimates are
given - one based on travel money costs, and the other on travel money
and time costs, Time costs have been estimated at 6.9 cents per vehicle

milea1

Alternative Recreation Areas

One of the major weaknesses of previous studies is their failure

to consider competition and complementarity among recreation areas when
estimating demand for new sites., By developing models based on a single
recreation area these phenomena are ignored. The implicit assumption is
that either all population bases face similar alternatives with respect
to aceessibility and quality, or if these phenomena do occur, they are of
little consequence to demand and benefits, Bias also results from the fact
that by distributing population around a given recreation srea some rec=

reationists will invariably encounter more alternatives than others, Unless

1 Average family income of the Prairie Provinces in 1969 was
$8122, Statisties Canada, Income Distribution by Size in Canada, 1969
(Ottawa: Information Canada, Catalogue 13 - 544, 1972), Table 1, p. 23,
It was assumed that the average number of days worked was 252, and that
an average work day consisted of 8 hours., With 2016 working hours per
year, the average wage was $3.44 per hour, Therefore, assuming travel
speed of 50 mph, the opportunity cost per vehiecle mile was 6,9 cents.
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these recreation alternatives are randomly distributed throughout the
population, recreationists who have many alternatives will respond dif-
ferently to price changes than recreationists with few alternatives, The
imputed demand for and benefits derived from sites are therefore biased.,
By developing a model for a given origin area based on the recreational
activities of individuals within that orign, some bias can be avoided
because all individuals will be facing the same alternatives.

The bias occasioned by lack of consideration for existing alter-
natives may be more serious where the recreation area is relatively small
and unattractive, However, the problem may be less serious for a recreation
area like the national park proposed for the lake-shore of Toronto. Given
its proposed size, accessibility to Torontonians, improved quality of the
water and the general attractiveness of the area, a large number of rec-
reationists will be weaned away from less favorably endowed areas., Thersefore,
ceteris paribus, predicted visitation to the new park may approximate the
true demand and value,

Another weakness in previous studies is the unstated assumption
that aggregate demand is perfectly elastic, Thus the creation of a new
recreation area simply increases aggregate demand by the full extent
implied by the structural coefficients which underly the model. The
deficiency of this assumption is readily recognized when it is pushed
to its logical conclusion, i.e. as the nmumber of recreation areas
inerease without limit, aggregate demand hence value, increases without
limit, This weakness follows directly from the use of single squation
models rather than a system of equations. As a result, interaction effects
are ignored or assumed away.

Difficult though it may be to deal with these problems, greater

consideration is required, Ideslly, the above mentioned problems should be
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analyzed within a system of simultaneocus equations. As stated earlier,
the approach of this study is to employ recreation arsas rather than
recreationists as the units of cbservation, The recreastion areas are
taken to be similar except for those characteristies such as accessibility
and quality which are explicitly considered in the medel, Sinece all rec=
regtionists from the same sample face the same alternatives of recreation
areas the bias encountered in other studies is reduced,

The model can be viewed as representative of the recreation areas
studied, Being single equation however, it is not sensitive enough to
place limits on the expansion of demand with the creation of more rec-
reation areas., It merely measures the number of recreationists that would
be drawn from the sample area to a given park which has certain physical
attributes, As a result, two estimates are provided for total visitation
and benefits; one is unconstrained, the other constrained. The uncon=
strained or "High” estimate assumes that aggregate demand is perfectly
elastic, The constrained or "Low" estimate assumes that aggregate demand
is perfectly inelastic, therefore the estimated demand for the new park
is due solely to a redistribution of visits among all recreation areas,
The true value lies somewhere between these two extremes, the range

varying directly with accessibiltty and attractiveness of the new area,

Attractivensss

The attractiveness or quality of recreation areas has an import-
ant bearing on total number and distribution of visits among recreation
areas, The more attractive a park, ceteris paribus, the greater will be
the knowledge of it and hence the greater will be the number of visitors,
Since attractiveness is highly subjective, it is an elusive concept to

quantify. It varies with the eye of the beholder and the amenities and



75
facilities - natural and artificisl -~ found in the park.

In the case of sport fishing or hunting, one aspect of attract-
iveness may be defined as the relative fishing or hunting success over
several seasons. Thus if 50 percent of the fishermen or hunters generally
capture their bag limit in one area versus say 25 percent in another area,
the first area, ceteris paribus, is more attractive than the second,

Whereas fishing and hunting success can be easily measured, it is
very difficult to define and measure a comparable variable for other
recreational experiences, e.g., swimming, sightseeing, ete., Cesario gets
around this problem by defining attractiveness in the following manner.

Relative attractiveness of one park with respect to another

to any population group is the ratio of their relative visgits

over some time periocd, other things equal,l
If two recreation arsas are squidistant from a given origin, and they
are of equal size and attractiveness, recreationists will tend to
distribute themselves equally betwesn the two areas. Thus, ceteris paribus,
the measure of relative attractiveness is the ratio of the average number
of visits at two parks from a common population base. Because accessibil-
ity will also influence number of visits, he combines both acecessibility
and attractiveness into one attractiveness-cost index,

If the index of attractiveness is to be of value in designing
recreation areas, it will have to go beyond Cesario’s construct, It
needs to identify the various amenities and facilities within each park
and to weight these attributes by their individual capacity to attract
visitors, The voting game is one alternative approach., Recreationists are
given 100 points to distribute among recreational experiences within
parks in order of tastes or preferences, This weighting would enable the

researcher to compare relative attractiveness within parks, The voting

1 Cesario, op, cit. p. 156,
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game can also be used to rank parks according to relative attractiveness,

Perhaps a better approach to the voting game is one based on
where recreationists go and what they actually do within parks, The more
attractive parks will receive a greater proportion of recreationists,
ceteris paribus, than the less attractive park. Similarly, within a
given park, ceteris paribus, the activities that are more attractive will
experience higher participation rates than other less popular activities,
Thus, assuming that a park has s number of different activities, attract-
iveness can be measured by the relative proportion of recreationists
participating in each activity, It is therefore proposed that if 50 per-
cent of the recreationists are usually found on beaches, then beach
facilities should be given a score of 50, Similarly, if golfing tends to
attract one percent on the visitors, it should receive a score of one,

A measure of the nature proposed sbove reflects a greater sensit-
ivity to the preferences of recreationists within a given recreation area,
It allows one to measure the pull-effect of an individual facility on
visitation rates, Moreover, assuming that the weights are additivel (or
multiplicative) for any given park, the index may meet in part, Cesario’s
objective of ranking parks according to relative attractiveness; the
larger the index the greater is the attractiveness., (Since recreationists
may seek more than pbne experience and there may be more than one of the
same facility, the index can exeeed 100,)

It should be noted that attractiveness is measured by the (non)-

existence of a given facility. Moreover, in making cross cemparisons

1a very high correlation was found between the number of water-
related facilities in a park and number of visits, This formulation was
not used however because it was not as good a predictor as the index
described in the text,
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between sites, it is implied that the facilities are uniform from park
to parke While this latter assumption may hold for man-made facilities
it does not necessarily hold for the natural facilities. For instance,
fishing at lake A may be better than at lake B, Alternatively, lake B
may be considersbly larger than lake A, There may also be some comple-
mentarity between the quality of natural resources and the existence
of man-made facilities. As the magnitude of this complementarity is not
known, biased estimates of visitation may result at proposed parks which
lack the basic natural resource qualities. Adjustments may therefore have
to be made for differsnces in quality and size of facilities to reduce
these possible biases,

One approach to differentiating between levels of say fishing
sucecess is to welght fishing facilities according to historical success,
Thus, if recreationists at lakes A and B usually capture 90 and 50
percent, respectively, of the allowable catch, then perhaps fishing fac-
ilities at A and B may be weighted by factors of .9 and .5, respectively,
(Of course, if there is no fishing the score would be zero,) In the case
of beaches, above scme minimum size a beach may be treated as a2 multiple
beach, In addition, since the larger recreation areas generally contain
more than one site, some aspects of quantity are reflected in the index,

The above suggestions will by no means solve the problem of
variations in quality of facilities. Indeed, the attractiveness index
envisaged requires very detailed information of the recreation areas,
the on-site activities of recreationists and the number and quality of
the facilities, Moreover, where the park is extremely large and several
thousand individuals participate in a given activity, e.g. swimming at
Grand Beach, on more than one occasion during the day, measurement error

may be significant, It may thsrefore be more convenient to distribute
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questionnaires to recreationists as they enter the park, requesting that
they record what activities they participated in. Completed questionnaires
can be deposited at exit gates.

Another question which arises is whether surveys should be con-
ducted at all recreation areas. Where each park is an observation, this
requirement ls unnecessary and probably misleading sinee the supply of
facilities at recreation areas will be a partial determinant of participa-
tion. Clearly, if the only facilities at a recreation area sre swimming
poolé and lawn tennis courts, relatively high scores will be recorded for
swimming and lawn tennis, One needs to select a park that offers a wide
array of recreational opportunitiess:1 Under these conditions the recreationist
consclously engages in preferred experiences with the full knowledge of
available alternative facilities within the park. For the recreational
opportunities that are highly specific to resource-based parks, e.g. water-
falls, underground caves, their effects may be measured separately through
the use of durmy variasbles or the parks may be studied individually. This
latter problem of measurement occurs mainly with resource-based areas,

e.g. wilderness areas,
Population Characteristics

The size of the base population will also influence the demand
for outdoor recreation. The larger the base population, the greater will

be the level of participation, Similarly, as the degree of urbanisation and

1To accormodate quality differences in facilities, it may be
necessary to select two or three parks each of which offer a wide
range of recreational opportunities. The facilities at one park
should be of superior quality relative to the other two, one should
be elearly inferior and third just average. In this manner, three
adjustments - high, medium and low - may be made for differences in
quality of facilitiss,
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affluence increase, visitation rates should also inereass, One would there-
fore expect higher rates of participation from metropolitan areas, e.g.
Winnipeg, than from the sparsely populated rural areas, e€.,g. Southwest
Manmitoba,

In deriving demand functions it is more appropriate to develop
functions for groupings that exhibit homogeneous tastes and preferences
for recreation. The rural-urban dichotomy employed in this study is a
step in that direction. Furthermore, by subdividing ths base population
according to some characteristic like income or age, homogeneity of tastes
and preferences for outdoor recreation is likely to be enhanced.

13t was assumed that individuals in the same age

Instead of income,
class and from the same origin area have similar tastes and preferences for
outdoor recreation, It was hypothesized that the demand for outdoor reecre-
ation increases with age, is highest in the middle age groups, (35-44 and
45-54) then declines thereafter, It may be argued that the younger heads of
families, i.,e, 18-25, are the most mobile., However, this study is of the
view that young families are the least mobile of the adult age classes,
since their income is generally lower than the other age classes, Conse-
quently, fewer trips are expected, It is the middle age classes which have
the highest income and are expected to participate mors in outdoor recre-
ation activities, (On the basis of 1969 data, average family income was found
to be positively correlated with average age of head of families in Canada, )

The larger the size of the household, the less the discretionary
income and therefore the lower the expected participation rate, Similarly,

the younger the child, the less likely are household visits, particularly

whers the child is a preschooler, It is partly for the latter reason that

1 Income data were not available, Consequently, age class was sub-
stituted for income class. In the view of this writer, income class would
have provided a better basis for subdividing the base population, (Also
see Pearse op, ecit.)
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the under 25 may be expected to participate less than the other age groups.

Another factor that may be related to participation in outdoor
recrsation is occupation class. It is suggested here that individuals in
the higher economic strata, i.e. Managerial, Professional and Technicsal
personnel, will have higher participation rates, Moreover, they are more
likely to travel greater distances. Alternatively, rscreation areas that
are in close proximity to population centers, i.e, intermediate areas,
will have a greater proportion of individuals from the lower economic
strata than the more distant parks. For the average grain farmer whose
finaneial opportunity cost of time between seeding and harvesting, and
thereafter, is low, visitation rates should be high, particularly at
recreation areas located in the immediate vicinity. The latter argument
also holds for the retired and pensioners, whose financial opportunity
cost of time spent in the pursuit of recreation approaches zero; unlike
farmers however, this group may be more inclined to travel greater dist-
ances to isolated areas for the peace and quiet available therein,

Finally, there is the “option demand” which lies outside all
demand and benefit estimation procedures., It is a characteristic of some
goods and arises partly because of uncertainty in demand and/or supply.
Wéisbrodl posits that under three conditions, the option demand is not
reflected in measures of demand and consumers’ surplus., These conditions

occur when, (1) Individuals are uncertain of the future demand for the

1 B.A, Weisbrod, "Collective~Consumption Services of Individual
Consumption Goods," Quarterly Journal of Economics, LXXVIII (August, 1964),
ppe 471 - 477, Also see Davidson, Adams and Seneca, op., cit. p. 183;

M.F. Long, "Collective-Consumption Services of Individual Consumption
Goods; Comment,” Quarterly Journal of Eeonomics LXOXI (May, 1967), pp. 351~
3523 and C.Je Cicchetti and A. Myrick Freeman III, Option Demand and
Consumer Surplus: Further Comment,R.F.F. Reprint No. 97, (Washington,

D¢Co: Resources for the Future, Ine,, October, 1971),
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good or service; they may be infrequent consumers of the good or service
in question. Some of these individuals may never even use the service,
{(2) If the production of the good or service is curtailed or if the
decision to proceed with the project is cancelled, it would be very
costly or technically infeasible to reconstruct or expand production at
a future date. (3) Because the exclusion property is absent, it is
impossible for the resource cwner to take advantage of the option demand,
In other words, under these circumstances option value is a pure public
good and cannot be appropriated by the resource owner, As a result,

ceteris paribus, demand and benefits are underestimated.

The Model

The model outlined below attempts to meet some of the problems
resulting from location and homogeneity of the base populations. It
also attempts to deal with alternative recreation areas., Respondents were
asked which recreation centers they had visited in the summer of 1969, and
how often their visits were made., The dependent variasble is the number of
(household) visits made to all recreation areas visited by at least 10
respondents, Well over 100 centers were visited, In order to use as much
of the data as possible, some areas were aggregated, e.g. some centers
located close together which attracted relatively few visitors were
combined into one area. The final number was reduced to 39,

The underlying assumptions of the model include the following,
The number of recreation areas is fixed, Each consumer or recreationist
has full knowledge of the array of recreation centers available to hin,
and the amenities and facilities offered therein., Each recrsationist

faces fixed "non-zero prices” measured by travel distance to the sites,
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Recreatiornists respond to incremental travel distance in the same way as
they would respond to a toll. The recreationist is rational and he
attempts to maximize his satisfaction of outdoor recreation consumption
within finite budget and time constraints. Moreover, the sols purpose of
his visit is for on-site enjoyment at the recrsation center. The recre-
ation areas studied are not characterized by overcrowdingl° Finally, rec-
roationists in the same age group and from the same location are presumed
to have similar tastes and preferences for outdoor recreation; these
tastes and preferences remain unchanged throughout the analysis.
Symbolically, the visitation rate, 150 from sample area i, to
Eth

the jth recreation center by recreationists from the age class, can

be represented as follows:
(L) 55 = f1c(Dy 50 Ajs dp3)

- visits per 1000 populations

- travel distance in miles;

- index of attractiveness;

dummy varizble:

=0, 1, 2, 000 6 (age classes);
-1, 2, 3, (areas of origin);

=1, 2, 3, 000 (recreation areas);
-1, 2, 3, (land-based facilities),

o HoR A <
{

Since the dependent variable, V, is expressed on a per capita
basis population becemes an endogenous variable. Each sample and each
age class within a sample is analyzed separately.

Travel distance is the road travel distance from approximately
the center of the sample area to the park. The procedure was somewhat
different for Southwest Manitoba, where the sample was drawn frem

several towns, Here, travel distance was weighted by the number of

1 This assumption is not implausible for Manitoba where there is
a large rumber of recreation areas relative to the size of the
population.
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visitors drawn from sach town. Generally, but not always, the travel route
was taken to be the shortest distance measured either by the shortest
route or by a combination of gravel and paved road.

The attractiveness index requires an intimate knowledge of the
recreation areas and the on-site activities of recreationists, The number
and geographical distribution of the recreation areas considered herein
preclude the possibility of obtaining such detailed information., Conseqg-
uently, a simplified index of attractiveness was construeted based on the
water-related facilities available at recreation sites. These facilities
include beaches, sport fishing, docks, and boat launching facilities,
Information on participation rates in water-based facilities was obtained
from a study on the Whiteshell Provincisal Parkl, (The latter park is one
of the mest popular parks in the province; in addition it offers a large
number of recreational experiences,)z The scores attached to fishing, beach
facilities, and docks and ramps were 30,5, 21.4, and 13,7, respectively

(Table 7). Since these scores are assumed to be additive, the index, A
th

jB
of the j

N
(32) Aj =g U 52050

where u, is the number of the nth recreational facility; and a, is the
th

recreation area may be represented as follows:

score of n™" activity,
Data concerning the presence of facilities at recreation areas

were obtained mainly from the Manitoba Vacation Handbook.3 This

1 N, Nixon, Manitoba'’s Whiteshell Provincial Park: Visitor Survey
1968 (Winnipeg: Department of Tourism and Recreation, 1970), Table 38, p. 57.

2
The Whiteshell occupies 675,840 acres containing about 131 lakes,
13 campgrounds and many picnic sites and cabins, It is assumed that the
relative quality of the facilities in the Whiteshell is similar for all
parks.

3 Manitoba, Manitobs Vacation Handbook (Winnipeg: Department of
Tourism and Recreation, 1970).
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publication does not indicate differences in quality of facilities at the
recreation sreas, Additional information was obtained from individuals
familiar with some of the areas studied. The presence of beach facilities
was interpreted as swimming, and docks and ramps - natural or artificial -
was taken to mean boating and skiing. Where the beach extended for more
than one mile, say three miles, it was treated as three beaches, Differ-
ences in size were also reflected in the index by the very fact that the
larger areas tend to have more than one site., No attempt was made to dis-
tinguish between levels of quality of a given facility.

Given the somewhat arbitrary nature of this index, too much
importance should not be attached to the absolute scores for any ares,
but rather the relative scores which distinguish one area from another,
The higher the score, the greater the variety of activities, and, ceteris
paribus, the greater the attractiveness, the higher will be the expected
mamber of visits.

Existence of some land-based facilities was measured by the use
of dummy variables, If a given facility was present, the recreation area
received a score of one, if it was absent the score was zZero, Three such
dummy varisbles were considered - electricity, running water and golf
courses, It was anticipated that the presence of these facilities would
enhance attractiveness, hence visitation.

Age, like population, was treated as an endogenous variable.

A separate regression was run for each age class of head of household
and each origin, Six age classes were delineated based on the standard
age distribution employed by Statistics Canada. Age classes selected
were £ 25, 25 ~ 34, 35 = L&, 45 - 54, 55 = 64, and 2> 65, The husband

was generally regarded as the head of the household. However, where there
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was no husband, or the wife was the sole breadwinner, the wife assumed
the role of head of household,

Multiple regression analysis was the main analytical toocl
employed. The objective of this type of analysis is to explain and
predict visitation or effective demand., Only suspected relationships for
which datas were available were considered.

The conceptual framework outlined sbove forms the theorstical
basis of the models developed in this study. Given the final models
for each sample, demand schedules can be derived for proposed
recreation centers by applying the Hotelling=-Clawson incremental travel
cost procedure, Total benefits are estimated by the summation of the
integral of each demand schedule i,e. the sum of the areas under the
demand schedules,

Before presenting the final models and the estimates computed
therefrom, it may be appropriate at this juncture, to examine the
data employed in the study. Such an examination will be helpful in
explaining some of the underlying relationships. The following chapter
will therefore be devoted to a discussion of the survey, the respondents

and the recreation areas.



Chapter V
CHARACTERISTICS OF RESPONDENTS AND RECREATION AREAS
The Survey

A staff membert of The Department of Agricultural Economics,
University of Manitoba, undertook a mailed survey in the fall of 1969,
Fifteen hundred questionnaires were mailed to sach of three population
centers - Winnipeg, Brandon and Southwest Manitoba, The communities in-
cluded in the Southwest were Virden, Melita, Pierson, Coulter, Waskada,
Goodlands, Deloraine, Medora, Napinka, Tilston, Broomhill, Lauder, Reston,
Pipestone, Hartney and Souris.2 Winnpeg represents the urban sector, South-
west the rural sector and Brandon is intermediate between rural and urban.

The questionnaire attempted to ascertain among other things, the
characteristics of recreationists - age, size of family, and type of
living sccommodation, their occupation, and their preference for outdoor
recreational centers, (Appendix A). Occupation is employed as an indicator
of economic status; frequency of visitation to any recreation center gives
one an indication of consumption patterns; and the distance travelled
demonstrates both the mobility of recreationists and the “price” they are
willing to pay to gain access to and experiences at available recreation
centers,

Households were randomly selected from telephone direectories in

1 Dr. R. B, Capel, Associate Professor,

Boissevain was inadvertently omitted from the Survey,

86
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the three sample zones. The response pattern varied from 27.1 percent
in the Southwest, to 23.7 percent and 17,8 percent in Brandon and Winn-
ipeg, respectively,1 Notwithstanding the advantages of using telephone
directories in the sample surveys, the prevailing weaknesses should not
be overlooked., This procedure is biased towards heads of housholds who
own telephones. This problem can be crucial in those rural areas where
a substantial proportion of the population does not own telephones,
Perhaps more important in a study of this nature, is the inherent bias
against teenagers who are living at home (or boarding out) and other
"independent"” dependents who participate in outdoor recreation independ-
ently of their parents (or guardians). This latter weakness is not entirely
due to the use of the telephone directory, but also due to the survey's
preoccupation with the heads of householdss Thus to the extent that
teenagers and other independent "dependents" are outdoor recreationists
in their own right, their exclusion results in an underestimation of
overall demand,

It must also be pointed out that outdoor recreationists may be
classified by their origins as (1) local recreationists, who are Manitoba
residents, and (2) out-of-province visitors, who are in essence tourists,
These tourists form a significant proportion of outdoor recreationists.
Tourists accounted for about 10 percent of the visitors recorded at
eight selected parks during 1968 = Whiteshell, Grand Beach, St, Malo,

S5t. Ambroise, Moose Lake, Grand Valley, Rivers, Norquay Beach and Birds

1 Responses may be biased due to non-response and errors in
recall., Non-response bias ~ over-representation of the more enthusiastic
recreationists - could have been corrected by a follow-up survey,
Because errors in recall could not be corrected by a follow-up survey,
however, the intent of the surveyor was to use the questiomnaire in
conjunction with gate counts to adjust for these two biases, It was
assumed that gate counts approximated the true visitation parameters;
the questionnaires are biased upwards; the proportion of the latter
bias was constant for all parks,
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Hille1 These tourists were excluded from the survey. Consequently, the

total demand for outdoor recreation areas may be underestimatede2

Characteristics of Respondents

Age Distribution of Respondents

A fundamental assumption of this study is that recreationists
from the same age class and place of residence have similar tastes and
preferences for outdoor recreation., It was hypothesized that recreation-
ists in the middle age groups participate more than recreationists in the
other age classes. In keeping with the assumption and to facilitate hypo-
thesis testing all data presented are cross-classified with age classes,
Age classes 25 and 25 - 34 (Groups I and II) are generally referred to
as the lower age groups, 35 - 44 and 45 - 54 (Groups III and IV) are the
middle age groups, and 55 = 64 and265 (Groups V and VI) the upper age groups,

The average age of respondents from Winnipeg and Brandon were quite
similar - 49 and 48 years respectively, ranging from 22 and 21 years to a
high of 86 years (Table 3). Average age of respondents from Southwest
Manitoba was higher - 52 years ~ ranging from 22 to 91 years, The age
distribution of respondents from Winnipeg and Brandon were somewhat sim-
ilar, In turn, these distributions were clearly different from that of
Southwest Manitoba. While 49 and 46 percent of the respondents from Winn-
ipeg and Brandon, respectively, fell in age classes III and IV, only 38

percent of the respondents from Southwest Manitoba belonged to these two

1 Manitoba, Annual Report Fiscal Year 1968-1969 (Winnipeg:
Department of Tourism and Recreation, 1969), p. 21,

2Although the study is concerned with the demand of Manitobans
for outdoor recreation, the participation of tourists has to be considered
when planning overall development strategies, if problems such as over-
crowding are to be avoided. The participation of tourists may also have
some bearing on pricing policies.
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Table 3

Age Distribution of Respondents by Age Class
Winnipeg, Brandon and Southwest Manitoba, 1969

Age Class Winnipeg Brandon Southwest
(percent)

I £ 25 3,04 6,19 2,22

IT  25-34 14,82 18.02 11,35
ITT  35-44 2357 24,78 20,00

IV 45-54 25,09 20,84 18,51

V  55-64 17,87 16,61 23,45

VI 265 15,58 15,21 2l by
Total 100 100 100
Number of
Respondents 263 355 405
Mean Age 49,3 years 48,1 years 52,4 years
Minirmum 22,0 " 21,0 ¢ 22,0 "

Maximum 86,0 " 86,0 " 91,0 "
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age classes. Alternatively, 48 percent of the respondents from South-
west Manitoba were listed in the last two classes, as against 33 and
32 percent for Winnipeg and Brandon, respectively.

If there is any significant difference in the age distributions
of Winnipeg and Brandon, it is that the respondents from Brandon are a
trifle younger than those from Winnipeg, However, respondents from the
latter two samples were, on the average, younger than those of Southwest
Manitoba,

Because of the importance attached to age distribution, Chi-Square
tests were undertaken to ascertain whether there were significant differ-
ences between the age distribution of the respondents and their respective
base population. At the 5 percent level of significance, there were no
significant differences between the samples and related base population
for Winnipeg and Brandon. A significant difference was found in the South-
west dample, (Data from the four census divisions - C.De 3, 4, 7 and 8 -
used in the test, covered a considersbly wider area than the sample area,)

Finally, it may be appropriate at this time to point out that
according to the 1969 census, the age class 45 - 54 reported the highest
average family income for the prairies - $10,527, Age class ITI was second
with $9,83, followed by age classes V, II, I and VI with $9,311, $8,763,
$6,897 and $5,490, respectively,1 Thus the middle age groups reported

the highest average family income.

Distribution of Household Size
Average household size was not much different for the three samples

= 3:56, 3,44 and 3,29 for Winnipeg, Brandon and Southwest, respectively,

: Statistices Canada, Income Distributions by Size in Canada, 1969
(Ottawa: Information Canada, Catalogue 13-544, 1972.),
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(Appendix B, Tebles, 1, 2 and 3), It ranged from one to eight in Winnipeg,
and one to nine in the other areas. Household size decreased, however,
as one moved from the urban to rurel areas. While 34 percent of the
resporndents from Winnipeg lived in a family of two or less, the corres-
ponding figures for Brandon and Southwest Manitoba were 36 and 42 percent,
respectively. With respect to respondents having a family of three or
four, Winnipeg had 38 percent wersus 42 and 35 percent from Brandon and
Southwest Manitoba, respectively. On the other hand, while 28 percent of
the respondents from Winnipeg belonged to a household of 5 or more,
roughly 22 percent of the respondents from the other areas lived in
families of five or more. Thus Southwest Manitoba tended to have small
families (< 2) in contrast to the large families from Winmnipeg ( = 5).
Brandon was somewhat in between these extremes, Families of three or
four were more prominent in the Brandon sample.

In all samples, household size appeared to increase with age,
peaking in the middle age class 35 - 44, and declining thereafter. This
trend is to be expected from the cumulative effects of diminishing birth
rates with advaneing age, departures of young adults and increased mor-
tality rates in the upper age classes, Fifty-six percent of those respon-
dents from Southwest Manitoba who lived alone were in the last age classg
Winnipeg and Brandon recorded 48 and 25 percentyrespectivelya Thirty-five
percent of the single respondents from Brandon were in Group I. Again,

82 percent of those respondents fram Southwest who had a household of two,
fell in the upper age: classes; roughly two-thirds of the same respondents
from Winnipeg and Brandon belonged to the upper age groups. On the other
hand, more than 80 percent of the respondents from Winnipeg and Branden,

and over 70 percent of the Southwest respondents who had large families
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were found in the middls age groups, Similarly, the largest proportion of
respondents (58 = 65 percent) listing a family of four, was concentrated
in the middle age groups; 25 = 32 percent were found in Groups I and IT.
The distribution of household size of 3 individusls varied from sample to
sample with the upper age group having a larger than or equal proportion
to that of the middle age classes; exeept for Brandon, less than 20 per-
cent were in the lower age groups,

Thus it is seen that household size inereased as one moved from
the rural to the metropolitan area. Moreover, small households were pre=
dominant in the upper age classes with intermediate and large households

dominating in the middle age classes.

Age of Children

Average age of the youngest child in the three samples was over
three years., The range was also similar. (Appendix B, Tables 4, 5 and 6),
There appears to be a direct correlation between the age distributions of
the family head and the youngest child, Thus, it is seen, that a large
proportion of the preschoolers,< 4 years, are found in Group II, the
youngest children in the 5 - 9 age range are mainly in Group III, and,
with one exception, the youngest child in the 10 = 24 age range are heavily
distributed in Group IV. The one exception is that the largest percentage
of the youngest children in the range 20 - 24 for Southwest Manitoba is
placed in Group V.

The average age of children like that of the youngest child, was
similar in the three samples, 11 - 12 years., Here again, as with the age
of the youngest child, age distribution of children bore a direet rela-
tionship to that of the household head. This cobservation holds for all

three samples. (Appendix B, Tebles 7, 8 and 9)., The majority of pre-
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schoolers were found in Group II, most of the children age 5 - 14 fell
in Group III, and the 15 = 24 were in Group IV (save for Southwest
Manitoba where the bulk of the children in age range 20 - 24 were in
Group V). More than 60 percent of the children over 24 years of age were

listed in Groups V and VI,
Occupation of Respondents

Since occupation class can give some indication of sconomic
status, respondents were asked to list their occupation, Responses were
classified into 10 eategoriesel These include Manégerial, Professional
and Technical; Clerical; Sales; Service and Recreation; Transport and
Communication; Agriculture; Craftsman and Production Worker; Laborer;
Homemaker; and Retired, Pensioner and Unemployed.

It is instructive to point out that in 1969, the Managerial,
Professional and Technical class in Canada recorded the highest level
of average family income roughly $13,000°2 Sales was second with $10,2736
followed by Craftsmen, Miners and Production Workers, and Clerical with
$8,946 and $8,851, respectively. Average family earnings by Transportation
and Communication, Service and Recreation, and Laborers were $8,526,
$8,354 and $7,500, respectively. The lowest family income was found in the
agricultural sector, $6,012., Indeed, the average family income of Farmers
and Farm Workers was about 46 percent of that of the Managerial, Profess-
ional and Technical Class and approximately 60 percent of the Sales Class,
Information was not available for the Retired, Pensioner and Unemployed,

Average family income for this class is probably less than $6,000,

1 Classification obtained from Statisties Canada, Census Data,

2 Ibid,, Table 1, p. 23,
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The largest proportion of respondents from Winnipeg and Brandon
listed their occupation as Managerial, Professionsal and Technicals
roughly one=third of the respondents from Winnipeg and a quarter from
Brandon gave this class. (Appendix B, Table 10), Only 12 percent of the
respondents from Southwest Manitoba were in the Professional, Technical
and Managerial Class, On the other hand, 38 percent of the respondents
from Southwest Manitoba were in Agriculture. In contrast, a negligible
proportion of respondents from the other sample areas were listed as
Farmers and Farm Workers.

The percentage distribution of respondents among Clerical, Sales,
Service and Recreation, and Craftsmen and Production Workers were similar
for Winnipeg and Brandon. Approximately 15 percent of the respondents
were Craftsmen and Production Workers versus five percent for Southwest
Manitoba. Again, 10 = 12 percent of the respondents from Winnipeg and
Brandon were listed as Salesmen, and Service and Recreation; only 4 -~ 5
percent of the respondents from Southwest Manitoba fitted into these
two classes, As expected, Southwest Manitoba with its older population,
recorded the largest proportion of respondents in the Retired, Pensioner
and Unemployed class. Fully 23 percent of the rural respondents were
listed among the Retired, Pensioner and Unemployed as against 16 and 14
percent for Winnipeg and Brandon. The proportion of Lsborers was minimal
in all three samples - one percent,

In both Winnipeg and Brandon, the largest percentage of respondents
within the Managerial, Professional and Technical class was found in age
class 35 - 44, About 57 percent of the respondents in this occupation
class were recorded in the middle age groups, IIT and IV, (Appendix B,

Tables 11, 12 and 13 ) Of the Salesmen listed in the Winnipeg sample,



95
three-quarters were located in Groups III and IV; Brandon and Southwest
Manitoba had sbout 56 percent in these two age classes, Similarly, well
over 50 percent of the respondents listed under Service and Recreation,
and Transport and Communications were found in the middle age groups.
Sixty-five percent of the Craftsmen and Production Workers from South-
west Manltoba belonged to Groups IIL and IV; the comparsble percentages
for Winnipeg and Brandon were 46 and 42, respectively. Finelly, in 211
three samples, the overwhelming majority of the Retired, Pensioner
and Unemployed fell into the upper age classes, V and VI; it ranged
from 80 percent in Winnipeg to 96 and 99 percent in Brandon and Southwest
Manitoba, respectively.

Except for Sales, Agriculture, and Retired, Pensioner and Unem-
ployed, the proportion of respondents from the lower age classes tended
to be equal to or greater than those in the upper age classes for Winnipeg
and Brandon. The picture is reversed in Southwest Manitoba where, except
for the first occupation class, the older age groups reported larger
percentages for most occupation classes than the lower age groups.

To surmarize, therefore, it is seen that the largest proportion of
respondents from Winnipeg and Brandon were listed in the occupation class
with the highest average family income, i.e. Managerial, Professional and
Technical, One-third of the Winnipeg respondents belonged to this class as
against 24 and 12 percent for Brandon and Southwest Manitoba, respectively.
On the other hand, Agriculiure, the least renumerative of the occupation
classes, (for which data are available), was the most prominent occupation
of the respondents from Southwest Manitoba, 38 percent. In contrast, less
than one percent of the respondents from Winnipeg and three percent from

Brandon gave Agriculture as their occupation., Furthermore, Retired, Pensioner
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and Unemployed was the second most prominent class from Southwest Manitoba
(23 percent); the corresponding percentages were 16 and 14 percent for
Winnipeg and Brandon, respectively. The proportlions of respondents listed
as Clerical, Sales, Service and Hecreation, and Craftsmen and Production
Workers were greater in Winnipeg and Brandon than in Southwest Manitoba,
Finally, the middle age groups contained the largest proportion of respon-
dents in the high income occupations. Respondents recorded in the Retired,
Pensioner and Unemployed ¢lass wers found mainly in the upper age groups.
For most occupations, the younger age groups from Winnipeg and Brandon
reported percentages that were equal to or greater than those of the older
age groups (except Sales, Agriculture, and Retired, Pensioner and Unem-
ployed). In Southwest Maniteba, the reverse is true with the older age

groups reporting higher percentages for most occupations than the lower

age groups.

Ownership of Cars and Trucks

Ownership of a car or cars enhances mobility, and hence the poss-
ibility of visiting recreation areas., Most of the respondents could be
considered mobile; 85 - 90 percent of the respondents in the three
samples owned at least one car, Moreover, 25 percent of the Winnipeg sample
versus 16 and 9 percent of the Brandon and Southwest samples owned two or
more cars, Thus, if owmership of more than one car is indicative of
affluence and moblility, the Winnipeg respondents could be considered the
most affluent and mobile followed by Brandon and Southwest Manitoba,

Of the respondents reporting non-ownership of cars, 60 = 70 percent
were in the upper age classes. (Appendix B, Tables 14,15 and 16,) On

the other hand, the distribution of ownership of one car was similar to
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the age distribution of respondents. The percentage of respondents
owning more than one car was greatest in the middle age groups; it
ranged from 80 percent in Brandon to 65 and 40 percent in Winnipeg and
Southwest Manitoba, respectively. The upper age classes recorded a higher
proportion of ownership of two cars than the lower age classes, Thus,
ceteris paribus, Groups IIT and IV were the most affluent and mobile
followed by the upper and then the lower age groups.

Since rural residents, particularly farmers, may use half-ton
trucks in place of cars, respondents were alse asked whether or not they
owned such trucks. As expected, less than 10 percent of the respondents
from Winnipeg and Brandon owned trucks, (Appendix B, Tables 17 and 18,)
In contrast, 28 percent of the Southwest respondents owned at least one
truck. (Appendix B, Table 19,) Of the latter respondents who owned one
truck, Groups IIT and V each contained sbout 28 percent. Overall, 46
percent of the Southwest sample who owned one truck was listed in the
middle age classes, and 38 and 16 percent were in the upper and lower

age classes, respectively.

Ownership of Cottages or Cabins

While non-ownership of cottages or cabins gives no indication of
the recreational activities and possible affluence of individuals, owner-
ship can be taken as a measure of affluence and enthusiasm for outdoor
recreation, Less than a quarter of the respondents from the threes samples
owned cottages or cabins., Ownership ranged from a high of 23 percent in
Brandon, to 18 and 10 percent in Winnipeg and Southwest Manitoba, respec-
tively. (Appendix B, Table 20,) Groups IV, III and V reported the largest

percentage of ownership for Winnipeg, Brandon and Southwest Manitoba,
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respectively. Fifty percent of the respondents from Winnipeg and 64 per-
cent from Brandon who owned cectiages or csbins were listed in the middle
age groups., Ln Southwest Manitoba, 49 percent were in the upper age groups
and 41 percent in the middle age groups., Morsover, in all three samples,
the upper age classes had a larger proportion of owners than the lower

age classes,

Conclusion

Several tentative conclusions may be drawn from the character~
istics of the three samples. Respondents from Southwest Manitoba wers,
on the average, clder than those from Winnipeg and Brandon. Households
were smaller and just under one-half of the sample had no children in
the home,

Average age of respondents was similar in Winnipeg and Brandon.
While Winnipeg respondents tended to be heads of larger houssholds, the
proportion of respondents who had children in the home were not very
different in the two samples., The age distribution of children was also
directly related to that of the head of households. Thus the majority of
preschoolers was found in Groups II and ITI,

Occupation class was considered an important indicator of economic
status. The most prominent class recorded by Winnipeg and Brandon was
Managerial, Professional and Technicsgl. Alternatively, the largest
occupation class in Southwest Manitoba was Agriculture, followed by
Retired, Pensioner and Unemployed. Since the latter two classes have the
lowest average family income, and the Managerial, Professional and
Technical the highest, it may be said that respondents from Winnipeg
generally belonged to a higher income class followed by Brandon then

Southwest Manitoba. In addition, a quarter of the respondents from
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Winnipeg owned 2 or more cars relative to 16 and 9 percent for Brandon and
the Southwest, respesctively. To the extent that ownership of 2 or more cars
is indicative of sconomic status, further reinforcement is given to the
submission that a greater percentage of the Winnipeg respondents were in
g higher income class, followed by Brandon, then Southwest Manitoba,

Within age classes, the middle age groups contained the largest
proportion of the high income earners. Similarly, the majority of respon-
dents owning more than one car was found in the middle age classes. In
contrast, the Retired, Pensioner and Unemployed were listed in the upper
age classes, Although the upper and lower age classes placed similar
proportions of individuals in the high income occupations, a greater
proportion of respondents from the upper age classes owned two or more
cars,

Of significant interest is the ownership of cottages or cabins,
Almost a quarter of the respondents from Brandon owned cottages or csbins,
versus 18 and 10 percent from Winnipeg and Southwest Manitoba, respect-
ively. Of those respondents reporting ownership of cottages or cabins,

64 percent from Brandon and 50 percent from Winnipeg belonged to the
middle age classes; 41 and 49 percent of those from Southwest Manitoba fell
into the middle and upper age classes, respectively.

Many characteristics appear to be similar in Winnipeg and Brandon,
However, respondents from Southwest Manitoba were certainly different.
Since the Winnipeg sample contained the largest proportion of respondents
in the high income occupations, one may therefore expect Winnipeg to
exhibit a greater demand for outdoor recreation than the other areas., On
the other hand, a greater proportion of Brandon respondents owned cotitages

or cabins, To the extent that ownership of these facilities are indicative
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of the enthusiasm for outdoor rscreation, Brandon should also have
relatively high demands for outdoor recreation. Moreover, in Winnipeg
and Brandon, the middle age classes should have higher demands for out-
door recreation than the other classes., In contrast, the major partici-
pants in Southwest Manitoba may well be the upper rather than the
middle age groups. The extent to which these differences are statistically
significant will emerge in the models developed to measure demand., These

models are the subject of Chepter VI.
Location and Attractiveness of Recreation Areas

Undoubtedly, the number and geographical distribution of recreation
areas is important since they not only help explain over all particip-
ation but they also help to explain differences in participation between
sample areas, if such differences exist. Recreation areas listed by
respondents were generally of the intermediate type. Over one hundred
areas were visited at least once by respondents from the three sample
areas, Some areas were aggregated, and others were later discarded., For
example, some centers located close together, and which attracted rel-
atively few visitors were combined into one area (See Téble 4), The
aggregation procedure permits one to use information which otherwise
would have been discarded. Finally, parks which attracted less than ten
respondents were eliminated from the analysis as being unrepresentative
(or atypical) of recreation areas demanded.t Thus for Winnipeg, Brandon
and Southwest Manitoba, the numbers of recreation sreas visited were

reduced to 18, 24 and 19, respectively.

! Because of the smallness of the Winnipeg sample, eight was set
as the lower limit,
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Travel Distance to Some Recreation Areas from Winnipsg,
Brandon and Southwest Manitoba, 1969

Recreation Areas Winnipeg Brandon Southwest
(miles)

Spruce Woods 43 75
Oak Lake 46 25
Rock Lake 81 114
Pelican Lake L8 43
Duck Mountain i7h 178
Lake Minnewasta 76
St. Malo 46
Victoria Park 3
Lake Max 1842 63 L
Grand Valley 1
Minnedosa 28 82
Killarney 62 53
St. Ambroise Beach 54
Rivers 2k 48
Norquay Beach 50
Whiteshell 96 232 282
Winnipeg Beach 42 177
Grand Beach 56 196
Patricia Beach 50
Victoria and Hillside Beaches

and Traverse Bay 77
Lake Metigoshe 75 36
Riding Mountain 173 60 110
Sandy Lake 57
William Lake 63 55
Melita A 21
Grass River 423 4150
Birds Hill 20 153
Lac du Bonnet, Pine Falls 90
Moose Lake 125
Clearwater and Rocky Lakes 375
Peace Gardens 62 51
Northwestern Ontario 122¢
Moose Mountain 65
Chain Lakes 17
Flin Flon, Bakers Nerrows biys
Hnansa and Heela Island 66
Birtle, St., Lazare, Asessippi Park 261

Shellmouth Dam
Austin, Neepawa 47

Sunny Harbour, Bison Park, Lockport 21
Lake Riviera, and Netley Creek

8 Lske Max and Peace Gardens; b Grass River, Flin Flon, and Rocky and
Clearwater Lakes; © Includes Kenora, Laks of the Woods, Minaki, Long Bow

Lake, Keewatin, Sioux Narrows.
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Within 30 road miles of Winnipeg there were two recreation areas;
the Brandon and Southwest samples reported thres and four recreation
areas, respectively. Between 30 and 65 road miles of Winnipeg there were
only five areas in contrast to 8 and 10 for Brandon and Southwest Manitoba,
respectively (Table 5). Thus, it is seen, that within 65 road miles,
almost twice as many parks were available to Brandon and Southwest
Manitoba than to Winnipeg. In terms of the total number of parks visited
by respondenté from Brandon and Southwest Manmitoba, 54 and 63 percent
of these parks were located within 65 road miles of the sample areas,
as against 39 percent for Winnipeg., Within 100 road miles the percentage
of parks visited by respondents from Winnipeg, Brandon and Southwest
Manitoba were 72, 67 and 74 percent,respectively. Brandon recreationists
not only visited the greatest number of areas but also travelled grsater
distances. Fully one third of the parks visited by the Brandon respon-
dents required travelling over 138 miles. The corresponding figure for
the other sample areas was 16 percent.

The distribution of visits by sample areas further reinforceg
apparent differences created by the supply of recreation areas. Forty-eight
percent of the visits by recreationists from Southwest Manitoba were made
to areas within 30 road miles of the base population, In contrast 19 and
29 percent of the visits from Winnipeg and Brandon,respectively were con-
ducted within 30 road miles, (Teble 6 ), Similarly, 37 percent of visits
from Southwest Manitoba occcurred within 30 - 65 miles versus 60 and 19
percent for Brandon and Winnipeg’respectivelye Thus, while only 36 percent
of the visits from Winnipeg occurred within 65 miles, 88 and 85 percent
of the visits from Brandon and Southwest Manitoba took place within this

distance. At the other extreme, seven percent of the wisits from Winnipeg
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Table 5

Recreation Areas Visited by Travel Distance and Sample
Areas - Winnipeg, Brandon and Southwest Manitoba, 1969

Travel Recreation Areas Visited
Distence Winnipeg Brandon Southwest
(miles) (Ne. ) (percent) (No,) (percent) (No,) (percent)
£ 30 2 11 3 12 4 21
30 - 65 5 28 10 L2 8 b2
66 - 101 ) 33 3 i2 2 11
102 - 137 2 11 0 0 2 i1
138 - 209 2 i1 4 17 i 5
= 210 i 6 L 17 2 11
Total 18 100 2k 100 19 100
Table &
Distribution of Visits to Recreation Areas by Travel Distance
and Sample Areas - Winnipeg, Brandon and Soutwest Manitoba, 1969
Travel Distribution of Visits
Distance - Winnipeg Brandon Southwest
(miles) (percent)
< 30 19 29 48
30 - 65 17 60 37
66 - 101 53 4 2
i02 - 137 L 0 8
138 - 209 6 3 2
= 210 i b4 3

Total 100 100 100
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and Brandon, and four from Southwest Manitoba were made to recreation
areas requiring at least 138 road miles of travel,

From the sbove discussion, it is seen that the thres sample areas
face different supply conditions. Brandon and Southwest Manitoba listed
twice as many recreation areas within an hours drive as did Winnipeg,
Moreover, 48 percent of the visits from Southwest Manitoba were to parks
located within 30 miles of the base population in contrast to 29 and 19
percent for Brandon and Winnipeg, respectively, On the other hand, 60
percent of the parks visited by Brandon recreationists required 30 - 65
miles of travel; this proportion compared with 37 and 17 percent for the
Southwest and Winnipeg samples, respectively. All in all, over 85 percent
of the visits from Brandon and Southwest Manitoba were made within 65
road miles of the respective population bases., In contrast, recreationists
from Winnipeg had to travel greater distances to get to recreation areas.
Consequently, only 36 percent of Winnipeg respondents visited areas
within 65 road miles.

In addition to location, the distribution of attractiveness scorss
by travel distance may also help to explain spparent differences in demand.
Individual scores for facilities are presented in Table 7; the computed
index for all recreation areas are shown in Table 8, Although fewer parks
were listed within a half hours drive of Winnipeg, the level of attract-
iveness is appreciably greater than in the other two samples (Teble 9),
Within an hours drive, the differences in the three areas are not very great,
It bears noting also that with the exception of the more distant parks ( =210
miles), visitation in Brandon and Winnipeg is concentrated in the zones of
greatest attractiveness (Tsble 6); this points to a probable positive re-

lationship between visitation and abtractiveness. In econtrast, the level of
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Table 7

Scores for Water-Based Facilities

Water-Based Facilities Scores
Fishing 30.5
Beach 21 .4
Dock or Ramp 13.7

attractiveness of parks readily accessible to Southwest recreatiomists
is fairly low. Moreover, 48 percent of the rural visitation was made
within a2 zone of relatively low attractiveness. Thus while attractive-
ness may be found unrelated to visitation, distance may emerge as a
major deterent to travel in Southwest Manitoba.

This description of the characteristics of recreationists in
the sample suggests that there are differences between rural and
urban residents, and between middle and other age classes. Similarly,
the distribution of wisits, and the number and quality of recreation
areas available are different in the rural and urban samples, These
apparent differences may help explain the statistical relationships found
in the study. It is to these measures of relationships that attention is

now focused,
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Tndex of Attractiveness for Recreation Areas, 1969
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Recreation Aress Attra%E%veness
Spruce Woods 21.4
Oak Lake i31,.2
Rock Lake is4.0
Pelican Lake 131,.2
Duek Mountain 260,8
Lake Minnewasta 65,6
S5t. Malo 65,6
Viectoria Park 65,6
Lake Max 96,1
Grand Valley 35.1
Minnedesa 65,6
Killerney 131.2
St. Ambroise 35.1
Rivers 65,6
Norquay Beach 214
Whiteshell 1406,.3
Winnipeg Beach 105.3
Grand Beach 238,0
Patricia Beach 65.6
Victoria and Hillside Beaches and Traverse Bay 131.2
Lake Metigoshe 131.2
Riding Mountain 399.0
Sandy Lake 117.1
William Lake 65,6
Melita 65,6
Grass River 286,6
Birds Hill 85.6
Lac du Bonnet, Pine Falls 207.5
Moose Lake 65,6
Clearwster and Rocky Lakes 306.6
Peace Gardens 65,6
Northwestern Ontario 393.6
Moose Mountain (Saskatchewan) 131.2
Chain Lakes 51.4
Flin Flon, Bsakers Narrows 47,3
Hnausa and Hecla Island 148,0
Birtle, St. Lazare, Asessippi Park, Shellmouth Dam 361,.6
Austin, Neepawa 21,4
Sunny Herbour Beach, Bison Park, Lockport, Lake Rivisra

and Netley Creek 245,0

* Symbolically, the index, Aj, of the jth recreation area is

J

specified as followse !
As = u_. & . where u
é;;% nj nj n

the nth recreation facility; a, is the score of the n

is the number of

activi tye
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Table 9

Distribution of Attractiveness Scores at
Recreation Arsas Visited by Travel
Distance and Origins, 1969

Travel : Distribution of Attractiveness Scores
Distance
Winnipeg Brandon ‘ Southwest
(miles)
£ 30 6l .0 166.3 313.8
30- 65 575.2 1179.8 787.2
66-101 2024.2 350,8 87-9
102-137 459.2 0 553-0
138-209 495.1 689.7 260.8
= 210 361.6 2147, 5 1692.9

Total 4559.3 4534,1 3694,7
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Chapter VI
MEASURES OF RELATIONSHIPS

One objective of this study is to identify some of the factors
which influence demand for recreation, Varisbles of interest may be
predetermined; they describe the natural and socisl envirorment and
must be taken as given, e.g. precipitation, temperatures., Others may
be instrumental varisbles which, to some extent, can be manipulated
and modified by man, e.g. location of parks, control of water levels.

To ascertain whether a desireble condition ean be achieved by the mani-
pulation of certain variables, it must be determined (a) whether the
variable in question can creaste the desirable enviromment, and (b)
whether the variable is instrumental.,

The fact that varisbles are statistically associated with or
change as demand changes, does not necessarily imply a causal relation=
ship. Aggociation may be accidental; it may indicate common csuse; the
association may also be circular, s.g. the presence of a swimming pool
caunses the demand for swimming to rise which in turn influences the
supply of more swimming pools.

While the association of variasbles can be accurately measured
and compared by correlation:sand pegression coefficients and their variance,
the specification of relationships must be based on other information,
on general economic, sociological, psychological, political and educa-
tional theories, on evidence gathered for this specific purpose and on
special theories developed for the occasion. The specification of rela-
tionships 1s equivalent to statements of hypotheses, Empirical evidence must
then be obtained to test whether the hypothesis accords with reality. If the

empirical evidence is not consistent with the theory, several possibilities
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arise, Inconsistency may result from sampling errors, statistical errors,
multicollinearity, or the model may be incorrectly specified, The units of
measurement may elso be inappropriate.

The measures of relationships may merely reveal thet the method of
measurement was not sensitive enough to confirm a postulated relationship.
Alternstively, if all possible sources of errors have been identified and
corrected, inconsistency does indeed cast doubt on the initial hypotheses
and therefore on the theory from whiech the hypotheses were derived in the
first instance, The empirical results (a) may therefore confirm and
quantify a postulated relationship, (b) they may not eonfirm the hypotheses
but may negate the method of testing, or (¢) they may indeed falsify the

hypotheses,
Analytic Technique

Simple correlation and multiple regression analys%s are the main
analytic tools used, Correlation analysis measures the eloseness:sof
association between pairs of varisbles., It facilitates identification
of relationships between pairs of variasbles, Multiple regression analysis,
unlike correlation anelysis, deals with more than two variebles at a
time. It is indeed a more powerful tool in that it postulates a causal or
unidirectional relationship among varisbles. Two variasbles may be highly
correlated yet bear no functionsl relationship. However, the correlation
and regression coefficients will have the same sign. If the correlation
coefficient is zero, then the corresponding simple regression coefficient
should also be zero. Finally, it should be noted that if a correlation
coefficient is not statistically significant, it does not necessarily
follow that it should be discarded. Its importance may be greatly magnified

when considered in association with other varisbles,
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The objective of multiple regression analysis is to explain or
predict values of the dependent variable, V, for given values of the in-
dependent variables, X. The model can be formulated as follows:
(33) Vi =b, +byXqs + Us s i=1, 2, coe N

The basic assumptions are

1. u; is a random variable;

2, Eujp = 0 .pi.e. mean value is zero for all ij;

3¢ Euy; = Ny i.e, constant variance for all i;

4, Buju; = G i.e., zero covariance for all i = j; and
5

1

©

X3 is an independent random variable and is independent of uj,
Test for Equality Between Sets of Coefficients

An important assumption of this study is that individuals in the
same age class and from the same origin have similar tastes and prefer-
ences for outdoor rscreation. Moreover, recreationists frbm different
origins participate differently in outdoor recreation. Consequently,
each age class and each origin is examined separately to test whether
there is any statistical difference among ths final relationsiips. If
no difference exists then respondents belong to the same population and
can be treated as such, Two techniques are generally employed to test
for differences - the Chow-test and Dummy variables,
The Chow-test may be summarized as follows:2

(35) Vo = bpp + b2Dpy + u2i i

non

1, 2, e ny;
1, 2, .00 ns 3

where V is the visitation rate; D is travel distance; u is the random error:
the b's are regression constants; and 1 and 2 refer to the data sets for
say two age classes., If k is the number of independent variables, then D1

is of order ng x k and Dy is of order n> x ke The random variables uqs

and Uy; are normally distributed with the same variance - covariance

1
J. Johnston, Econometric Methods (Toronto: McGraw Hill Book
Co. Inc., 1960), p. 11,

2 Tbid, pp. 136 - 138,
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matrix, The hypotheses are that biO = bZO = bo and by = b2 = b

The data sets are pooled to give ny +ny observations and the
least squarses estimate of bO and b, are cbtained. From these estimates
the sum of squared residuals ng is determined, This procedure is re=-
peated on the individual data sets 1 and 2, to obtain the sum of sguared
residuals g4 and Py respectively. If QZ is defined as the sum to squared
residuals g4 and qp, then QB is taken to be the difference between Ql and
Qoy 1oeo QB = Qg - Qoo The hypotheses that byjg = byy =by and by =b, = b

can be tested by computing the F = ratio specified in (36):
k

(36) F, =
2/ny 4+ np - 2k)
with (k, ny +np = 2k) degrees of freedom., If the observed F ratio is

greater than the critical F ratio, i.e. Fo>F,, then the hypotheses of
equality are rejected and one can conclude that the age groups are
significantly different.

Di fferences in the two relationshpps may be due to big # b20 £b
and/or by # by # b, But the Chow-test does not identify the source of
the difference, It merely says a difference exists. The use of dummy
vériablesg which are ordinsl measures, can identify the possible sources
of these differences, (It should be noted, however, that these variables
only indicate the presence or absence of a given characteristic, They
do not measure the magnitude of the differences.)

Durmy variables may be used anytime that the data set is logically
divisible into mutually exclusive subclasses. Unlike the Chow=test which
is essentially covariance snalysis, dummy varisbles can be used for both
analysis of variance and covariance by the method of least squares, Given
the characteristic age group, a dummy variable is assigned to each age

group except one, (The number of dummy varisbles must be ons less than
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the number of age classes otherwise the cross-product matrix will be
singular.) Thus, if there are six age classes with the 6th chosen as
the base class, the dummy variable d} assumes 2 value of one if the
observation falls in age group one and zero if it does nots dz is
assigned a value of one if the observation falls in age group two and
zero elsewhere, Similarly, d3, dy and d5 are the dummy variables for
groups three, four and five, respectively.

A generalized dummy variable model may be specified as followssl
(37) V53 = WPo T kP1Dsj i=1,2 38 3=1, 2, ool k=1, 2, 4006

where V is the visitation rate from the ithﬂorigin to the jth parks; D is

th park; k is the age class, Since

travel distance from origin i to the j
there are six age classes, equation 35 may be re-specified as six equations

corresponding to each age class.

(38) %35 = 1% + 10305 5 3 =14 2, eeu ny3
zvij = zbo + Zb'lDlJ j = 1! 29 eeo nzg

-]
[}

]

6V 6b + 6bl 13 j = lg 2, cee née
The number of cbservations can vary from group to group. The hypotheses

to be tes'ted are that 1b° = ZbO = gee - 6b0 a-nd 1bi = Zbi = ee0 = 6bie
To test these hypotheses the data set must be pooled yielding (39)s
(39) Vij = f(Dije dle dgw aoe d5) j= 1,2,,0.N5 N = nl + ny +e00t 1£74
where d1, dy oo d5 are durmy variasbles for the corresponding age groups.

Equation 39 may be expanded to read:

1 D, Gujarati, "Use of Dummy Varisbles in Testing for Hguality
Between Sets of Coefficients in Linear Regressions: A Generalization,”
The American Statistician, XXIV, 5 (1970), pp. 18 - 21; also, "Use of
Dummy Varisbles in Testing for Equality Between Sets of Coefficients in
Two Linear Regressions: A Note,” American Statistician, XXIV, 1 (1970),

PP. 50 =52,




(LLO) Vij = S.O + aidi -+ azdz 4+ see 35d5 -+ aéDij

dq = 1, if observation lies in age Group I,
= 0, otherwise;

dp =1, if observation lies in age Group IT,
= 0, otherwise:

@

d5 =1, if observation lies in age Group V,
= 0, otherwise;

ag = intercept for Group VI;

aq = differential intercept for Group I;

32 - " " ] Group II;

-]

a5 - " " L1 Grcup Vs

ag = slope coefficient with respect to Dij for Group VI,

The eguations corresponding to each class is of the following forms

zvij = (ao + az) + aéDij
SVJ«_J = (80 + aS) + %DiJ
6ViJ =2ap + aéDijo

The differential intercepts 8y, of the additive dummies, dkF
measure the magnitude of the deviation of a given age class from the
base class. If the deviations are not significantly different from zero
as indicated by the t - statistic, it can be concluded that no significant
statistical differences exist between the classes. The data can thereforse
be pooled and treated as one sample population,

The technique can be further extended to include slops changes.

It can also be used to test for equality (or differences) between the
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respondents from different origing, i.e. Winnipeg, Brandon and Seuthe
west Manitoba,
Results of Correlation Analysis

The partial correlation coefficients of visitation and distance, and
visitation and attractiveness, are presented in Table 10, Correlation coef-
ficients were computed for each sample, and for age classes within each
sample. As anticipated, travel distance was inversely related to the rumber
of visits. This relationship held for all age groups and the total samples,
In the case of Winnipeg, the coefficients were not statistically signif=
icant. Except for Groups I in Brandon and I, II and III in Southwest
Manitoba the coefficients were at least significant to the 10 percent level,

Correlation coefficients for attractivensess and visitation were
positive and significant at the one percent level throughout 211 age
classes in the Winnipeg sample, On the other hand, they were not signif-
icantly different from zero in the other samples, Moreover, the relation-
ship was negative for the second age class in Brandon and all age classes
in the Southwest sample., This weak negative relationship suggests that as
attractiveness increases, visits from the Southwest in particular diminish,
It is recalled that this index is based entirely on water-related facil-
ities, A partial explanstion may well lie in the interaction between 2
relatively low income rural population that contains a high proportion of
elderly individuals and water-related activities that require very active
participation, e.g., swimming, skiing, and expensive equipment, e@.g. boats,

Partial correlation coefficients were also computed for distance
and attractiveness., They ranged from 0,25 in Winnipeg to 0,49 and 0,80 in
Brandon and Southwest Manitoba, respectively, They were all positive and

in the case of the latter two, significant at least to the five percent -



Table 10

Correlation Coefficients of Visitation with Distance and Attractiveness by Age Class
and Sample Areas - Winnipeg, Brandon and Southwest Manitoba, 1969

Age Class Winnipeg Brandon Southwest
Distance Attractiveness Distance Attractiveness Distance  Attractiveness
I <« 25 -0,2803 0,4083%#% -0,2235 0.0605 ~0,2864 -0,1683
IT 25-34 -0,2319 0,6249%%* -0, 3566%%* =0,0371 =0,1839 -0,0147
ITI 35-44 =0,185% 0,7823%%% =0, 3487 %% 0.0076 -0.2310 -0.1157
Iv L5-54 =0,2027 0,6590 %% =0,2901%* 0,0146 =0,3105%* -0,1586
v 55-6k -0,1720 0, 7270% %% -0, 3078%* 0.0312 =0, 3922%* -0,2288
VI = 65 -0, 1049 0, 8378%# =0,2966% 0.0077 -0, 3164 % -0,1537
Total Sample -0.1939 0, 74 35%%% =0, 3257* 0,0070 -0,3003 -0, 1489

* Significant at the 10% level; ** Significant at the 5% level;

and *** Significant at the

1% level.

61T
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level. The very high correlation in Southwest Manitoba is a reflection
of the generally low quality of recreation areas in the Souris Basin., 4s
one travels further away from the basin, recreation arsas encountered are
generally more attractive,

To summarize the results of the correlation analysis, it can be
said that in general, distance is not significantly related to visitation
rates from Winnipeg, but it is significantly related to the visitation
rates for Brandon and Southwest Manitoba, Attractiveness, on the other
hand, is significnatly related to visitation for the Winnipeg sample but
not for Brandon and Southwest Manitcba, Presumably the index of attractive-
ness does not emboedy those attributes of outdoor recreation which the rural
population holds in high regard. Of even greater importance is the apparent
inability or uwnwillingness of rural residents to travel long distances,

(It is recalled that 48 percent of the visits by rural recreationists were
within 30 miles of the base population and in the zones of lowest sttract-
4veness, )

Results of Regression Analysis

There is no general agreement on the best functional form of rec-
reation demand models. As a result, this study examined several funectional
forms and chose the model that best fitted the data, The best fit was deter-
mined on the basis of the coefficient of multiple correlation, i.e. R29 the
signs and statisticel significance of the coefficients, ths coefficient of
variation and the consistency of performance in the three samples. (The
R? may not be a valid criterion for compariscn where the dependent
varisble is transformed.) A curvilinear function was finally selected as
the best model. It is specified as follows:

2

j + dhj
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where V - visits per 1000 populations
D = travel distance in miles;
A = index of attractiveness;
d
k

dummy verisbles:

= 0 (Total Sample);

=1, 2, soe 6 (Age Classes);
i=1, 2, 3 (Areas of Origin);
=1, 2, eeo n (Recreation Areas):
h =1, 2, 3 (Land-based Facilities).

The final results are presented in Tables 11, 12, and 13,

As hypothesized, distance was inversely related to visitation in
all three samples. The coefficients ranged from a low of 3,1235 in Winnipeg
to 4,4132 and 5,3932 in Brandon and Southwest Manitoba, respectively. The
relative magnitudes of these coefficients would suggest that the Winnipeg
recreationists are more disposed to travel than the other recreationists,
This relative willingness to travel by the Winnipeg recreationists mnay
well be partially conditioned by the fact that recreation areass are loc-
ated at greater distances than in the other two sample areas, Furthermors,
it is recalled that the Winnipeg sample contained a large proportion of
recreationists in the high income classes, A1l three coefficients were
at least significant at the 5 percent level. The distance ("price")
elasticities for Winnipeg, Brandon and Southwest Mapitoba were =0,7374,
-1,6817 and ~1,6110, respectively,:

Regression coefficients for attractiveness were of the expected
signs and, in the Brandon and Southwest samples, they were significantly
different from zero. Surprizingly, the coefficients for Winnipeg were not
significant, It is recalled that in the Winnipeg sample the partial cor-
relation coefficient for attractiveness was significantly different from

zero, whereas the opposite was true for distance, Yet, the regression results

i Caleulated at the mean value,



Results of Regression Analysis by Age Class and Totel Sample, Winnipeg, 1969

Table 11

‘Distance

5ttractiveness

Age Class Number of Respondents Constant AZ R2
(bo) (D) (4)
I < 25 8 629,6482 -5,1912% 1.6012 -0,00026 0.3257
(3.2260) (2.3143) (0.00155)
IT  25-3% 34 438,0238 ~3,0575%x 0.9347 0.00012 0.5543
(1,6872) (1.2104) (0,00081)
IIT  35-44 62 14181 ,9697 -3, 281 ** 0.4926 0,00096 0,792l
(1.5996) (1.1476) (0.00077)
IV 45-54 66 335,7001 ~2,9133%%* 1.1658 -0,00005 0, 5807
(1.5420) (1.1062) (0.00074)
Vv  55-64 Ly 31,2240 -3, 6960%%* 1.5652 0,00003 0,664
(1.8691) (1.3409) (0.00090)
VI = 65 1 229,6958 =2, 314 3%% 1,2488%%* 0.00001 0.8097
(0.,9848) (0,7065) (0,00047)
Total Sample 263 376,6217 -3,1235%% 1.,0460 0.00025 0.7118
(1.4737) (1.0573) (0.00071)

* Significant at the 10% level; ** Significent at the 5% level; and #*¥% Significant at the 1% level,

811




Table 12

Results of Regression Analysis by Age Class and Total Sample, Brandon, 1969

Age Class Number of Constant Distance Attractiveness I R?
Respondents (bo) (D) (&)
I <« 25 16 -97.8728 =5, G72h Ak - 8o 9151 Ak ~0,0056%%* 0.5897
(1.2445) (1.7389) (0.0011)
IT 25-34 64 239,500 =l , 5884 Hkk 5.6372%%% =0, 003 5% %% 0,4678
(1.1285) (1.5767) (0.0010)
IIT 35-4k 88 185.1433 b, 21 Gk 563011 sk =0.0033%%%* 0.5075
(0.9630) (1.3455) (0.0009)
Iv U554 Vi 78,1896 L, 6562% %% 6,435 #wx% =0, 00U 0¥ 0.5596
(0.9915) (1.3853) (0,0090)
Vv 55-64 59 117.7737 U4, 6725%% 6,2085%%* -0, 0038%*% 0, 5346
(1.0255) (1,4828) (0.0009)
VI 2> 65 54 46,8925 =3, PUGHk* b4, 5310%%* =0, 002 8%sk* 0.5002
(0.7991) (1.1165) (0.0007)
Total Sample 355 129,7582 ol 4132 %k 5,7901 %k -0, 0036 %% 0,.5415
(0.9524) (1.3307) (0.0009)

* Significant at the 10% level; ** Significant at the 5% level; and *** Significant at the 1% level,

617




Table 13

Results of Regression Analysis by Age Class and Total Sample, Southwest Manitoba, 1969

Age Class . Number of Constant Distance ~Attractiveness A2 R?
Respondents (bg) (D) (8)
I £ 25 9 286,0151 =5,0592% 2,9065 -0,0014 0.1702
(3.1857) (2.5198) (0,0015)
II 25-34 L6 243,2090 =4, 923w 3,2863%%* ~0,0015% 0,2562
(2,2169) (1.7535) (0.0010)
ITT 35-U44 81 286,6502 =7 ,2838*** 5.2052% =0,0027* 0.1954
(4.1877) (3.3124) (0.0019)
v b 554 75 283,9735 =50 3639%* 3,6182%* -0, 001 8% 0.3055
(2,2649) (1.7915) (0.0010)
\ 55-64 95 266,4615 =4, 9335 %% 3.1880%* =0, 0016 0,3803
(1.8051) (1.4278) (0.0008)
VI > 65 99 203, 3705 <y, 5581w 3.,1722%% =0,0016 %% 0.3588
(1,7062) (1.3496) (0,0008)
Total Sample Los 256,1072 =5 3932%% 3.6721%% =0,0018%* 0.3016
(2.2920) (1,8129) (0,0011)

* Significant at the 10% level; ** Significant at the 5% level; and *** Significant at the 1% level,

(A
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reveal that distance is significant and attractiveness is not, This out-
come is difficult to explain, particularly since distance and attractive-
ness were not significantly correlated. Moreover, when visitation was re-
gressed on distance alone, the R2 was only four percent and the coefficient
was not significantly different from zerc, In contrast, a regression of
visitation on attractiveness yielded an R? of 55 percent and a coefficient
that was significant at the one percent level. The discrepancy probably
arises from the functional form fitted to the data, The R? ranged from
71 percent in Winnipeg to 54 and 30 percent in Brandon and the Southwest, res-
pectively. The relatively low RZ in the latter two samples combined with
the statistical significance of the regression coefficients point to the
possible omission of other important variables.

Results for age classes were similar to those of the corresponding
sample totals. In Winnipeg, the largest and smallest distance coefficients
were found in the first and last age classes, Groups II, III and IV were
ahout average, while Group V was above average, Thus, to the extent that
the relative magnitude of the distance coefficients measures willingness and
a2bility to travel, the youngest age group was the least mobile and the oldest
the most mobile,

The attractiveness coefficients for age classes in Winnipeg were
positively related to visitation reaching a peak in Groups I and V and a
lowsr limit in Group III., Groups II, IV and VI are about average. The
variance explained by the two varisbles ranged from 32 percent in Group I
to 81 percent in Group VI. Coefficients for atitractiveness were not signi-
ficantly different from zero except in the oldest age class,

The distance coefficients for Brandon seem to be similar to those
of Winnipeg. Again,Groups I and VI contained the largest and smallest co~

efficients 5,9724 and 3,3749, respectivelys There appears to be very
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1ittle difference between Groups II, IV and V. Group III had the second
smallest coefficient, Unlike the Winnipeg recreatiénis‘ts9 the youngest
age group was the most responsive to attractiveness while the oldest age
group was the least responsive. The size of the coefficients fell through
Groups I, II and II, rose in IV and fell thereafter. There were upper
1limits to the positive influence of attractiveness in all groups and the
sample as a whole., All coefficients in the age classes of the Brandon
sample were significant at the one percent level. The explained variance
ranged from 47 percent in age class II to 59 percent in the Group I.

The negative effect exerted by distance in the Southwest sample
was greatest in Group IIT and lowest in Group VI, There does not appear
+to be much difference in the coefficients for Groups I, IT and V., Given
the high proportion of farmers in this sample it is not surprising that
distance appears to be a major impediment to recreation travel, (It is
generally observed that farmers are reluctant to pursue recreation act-
ivities which involve travelling great distances during the cropping
season, )

Contrary to the results of the correlation analysis, attractiveness
was directly related to visitation., This relationship may be partly due
to the high correlation between distance and attractiveness (0.8).
Attractiveness seems to appeal most to the age group 35 - 44 and least to
the < 25 group. It may be said that Groups I, II, V, and VI respond in
a similar manner to attractiveness. As with Brandon, beyond certain
maxima, attractiveness exerts a negative effect on demand,

Practically all coefficients for the Southwest age classes were
significant at least at the 5 percent level., However, the explained
variation was low, ranging from 17 percent in Group I to 38.5 percent

in Group V. Given the statistical significance of the coefficients the
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obvious conciusion is thet other important variasbles have been omitted

from the models,

Results of Tests for Equality Between Eguations,

Age Classes: Separate equations were estimated for each age c¢lass
in the Winnipeg, Brandon and Southwest samples. The oldest age class,
Group VI, was designated the base class, The differential intercept co-
efficients for Winnipeg and Southwest Manitoba were not significantly dif-
ferent from zero (Table 14), The differential intercept coefficient for
Group II in the Brandon sample was positive and significantly different
from zero; the interpretation is that demand in this group was significantly
greater than the other classes., Thus, except for Group IT in Brandon, dif-
ferences between age classes within each sample were not statistically sig-
nificant, and therefore do not justify separate estimating equations for

each age class,

Oripgin: The samples were also tested to ascertain whether signi-
ficant differences existed in the recreational behavior of urban and rural
residents. Results of these tests for equality between the three origins
- Winnipeg, Brandon and Southwest Manitoba, are summarised in equation

43, Brandon was chosen as the base class.
(43) Vg = 350.5870 - £,0675 ;3 + 34282 AL - 0,0018 457

(0, 7466) (0, 8440) ( +0005)
S

- 14,6265 dy - 170,9180 ds
(129,7052) (126.1568)

R® = ,3750 ; F ratio = 6,6004%*

dl = 1; dummy for Winnipeg:
d3 = 1; dummy for Southwest Manitoba;
i" =1, 2, 3, origins;
5
J =1, 2, ¢es N; where N = (5 m.



Table 14

i2n

Regression Coefficients for Tests of Equality of Coeffiecients,
Winnipeg, Brandon and Southwest Manitoba, 1969

) Coefficients
Variables . - -
Winnipeg Brandon Southwest
Intercept 315, 8059 =15.6754 213.0598
Distance D -3, 2078%#% b 5849HRE 5, 3536wk
(0,7667) (0.4080) (1.0301)
Attractiveness A 1,1860%* 6,171 3%%% 3, 5627 %#:*
(0.5598) (0.5700) (0, 8147)
22 0.0001 -0,0038%%* -0, 0018%%*
(0.0004) (0.0004) (0.0005)
I < 25 dy 75,1222 97,7500 12,2316
(123.0029) (113, 8668) (138,6688)
IT 2534 d, 71,2277 183,6499%* L7,6684
(123,0029) (113.8668) (138,6688)
IIT 35=44 dg 115.7555 134, 8749 124,6052
(123,0029) (113.8668) (138,6688)
IV 45-54 d, 9,6000 116.3915 7, 6684
(123,0029) (113, 8668) (138,6688)
v 5564 d 5 50,1333 131.0124 32,1473
(123,0029) (113.8668) (138,6688)
R® . 5746 05172 .2353
Feratio 16,7177%%% 18,0804 ##% Uy, 039U k%

%

“Significant at the 10% level

*%* Sjgnificant at the 5% level

*¥*%  Significent at the 1% level
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The negative intercept differentials for Winnipeg and Southwest

Manitoba suggest that per capita demand for outdoor recreation is greater
in Brandon. While the differential intercept coefficient for Winnipeg was
not significantly different from zero, the deviation for Southwest
Manitoba was statistically significant. The conclusion reached therefors,
is that both Brandon and Winnipeg participate differently in outdoor
recreation than Southwest Manitoba. Moreover, participation rates are

greater in the urban areas - Brandon and Winnipeg, than in rural Hanitoba -

Southwest,

Conclusion

Tt was assumed that individuals from the same age class and place
of residence had similar tastes and preferences for outdoor recrestion,
The corollary could be that individuals in different zge classes behaved
differently with respect to the demand for outdoor recreation., Therefore
separate estimating squations were developed for each age clsss within
each sample. To justify the use of separate models, it was necessary to
test whether these models were statistically different, Except for age
group 25 = 34 in Brandon, Group II, there appears to be little difference
in the demand for ocutdoor recrestion between age clssses in the same
sample, In the case of Group II in Brandon, the intercept was significantly
different from the others, suggesting that, ceteris paribus, the demand
for recreation is significantly higher in this age class., The conclusion
drawn, is that age classes from the same origins are not sufficiently diff-
erent to justify the use of separate estimsting equations for each age class,

Distinet differences did emerge between recreastionists from the urban

and rural areas. As expected, there was no significant difference betwsen
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Brandon and Winnipeg. However, recrestionists from these two origins seem
to perticipate more in cutdoor recreation compared to recrestionists
from the other areas. This difference may be due in part to the velatively
low level of attractive recreation areass within the Souris River Basin,
Perhaps more important is the fact that the recreationists in the urban
areas were generally in the higher income brackets, In addition, =
greater proportion of recreationists from Brandon and Winnipeg owned
cottages and cabins; a higher percentage of ownership of two or more cars
was elso reported in these two samples. The hypothesis that recreationists
from urban and rural areas have different demand functions has not been
rejected. Moreover, given the demand equations for the three sample areas,
the demand is higher in the urban areas - Brandon and Winnipeg - than in
the rural areas - Southwestern Manitoba, Finally, to the extent that
average family income is lower in Southwest Menitoba and an overwhelming
proportion of visits were conducted withiﬁ 30 miles of "home", the fourth
hypothesis has not been rejected, i.e., low income earners are found mainly
at the proximal recreation areas and the proportion of high income earners

is greatest at the distant recreation areas,



Chapter VII
ESTIMATION AND PROJECTION OF DEMAND AND BENEFITS

Two of the primary objectives of this study are the estimation
and projection of demand for and benefits derived from proposed recreat-
ion sites in the Souris River Basin, Before reporting on these objectives,
estimates of visitation to recreation areas generated by the estimating

equations, will be tested against available data, These tests will be
followed by a description of the Souris River Basin and the proposed
sites. The final sections of this chapter will be devoted to estimation

and projection.
Comparison of fistimates Against Availsble Data

An underlying weakness of this study is the insufficiency of
available data. In addition, possible nonresponse bias could not be
investigated, i.e. bias resulting from over-representation of the most
enthusiastic recreationists., Consequently, it was necessary to generate
some estimates of the frequency distribution of visits among recreation
areas, and to compare these estimates with gate counts undertaken at some
parks by Nixon (through the Department of Tourism and Recreation). To the
extent that the estimates are significantly different from the gate
counts, the estimating equations can be adjusted to correct the bias.
Since it is considered too costly to obtain the number and origin of
visitors at all recreation areas, the adjusted estimates can furnish the
missing data. Comparable data are available for only Winnipeg residents.
As a result, only the Winnipeg model is tested, i.e. the model corres—

ponding to Totael Sample in Table 11, The results are shown in Tsble 15,
127
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Table 15

Estimate of Visitation Rates to Some
Recreation Aresg, Winnipeg, 1969

Reereation Areas Visits per 1000 Population

Present Study Other Studies™

Lake Minnewasta 208.9 n. a.
St. Malo 302.6 308.9
Lake Max and Peace Gardens 6] 2,5
St. Ambroise: Beach 245,0 4.1
Norquay Beach 2842,9 97.8
Whiteshell 2,039.4 512.3
Winnipeg Beach, Matlock, Whytewold & Ponemah 358,73 N, 8,
Grand Beach Lék,7 607,6
Patricia Beach 290.1 N, a,
Vietoria & Hillside Bsaches & Traverse Bay 277.6 Ne 26
Riding Mountain 293.2 289,0
Birds Hill 405,.5 322,8
Lac du Bonhet & Pine Falls 323.2 N, &,
Moose Lake 55.9 55.0
Northwestern Ontario 45,8 n, &,
Hnausa, Hecla, Gull, Gimli 330.7 N. 8,
Birtle, St. Lazare, Asessippi Park, Shellmouth

Dam 0 Nnia,
Sunny Harbour, Bison Park, Lockport,
Stonewall, Lzke Riviera, Netley Creek 582.2 N, 8.
Total 6,866,0 2,240

Source: H, N. Nixon, Riding Mountain Nationsl Park Visitor Use: Survey
1967, Report #37, (Ottawa: National Parks Service, May 1968), Table 1, p. 6
has been updated, Assumed party size unchanged from 1967 and that 20% of
vehicles came from Winnipeg; N. Nixon, Park Visitor Surveys 1969: A Summ
(Winnipeg: Department of Tourism and Recreation, 1970); and N, Nixon, D.B,
MeCloy and R. Saurette, Park Visitors of Maniteoba, Report # 106 (Winnipeg:
Department of Tourism and Recreation, February, 1972),
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On inspection, with the exception of three recreation areas, the
estimates of this study appear to approximate those of Nixon's. However,
statistical tests reveal that the two sets of estimates are significantly
different., While the results for St. Ambroise and Norguay Beach are cert-
ainly biased upwards, the estimates for the Whiteshsll may not be strictly
comparsble, It is recalled that the Whiteshell possesses a large number
of recreation sites. Respondents generally listed specific sub-areas
which they visited within this park. Without knowing whether these sub-
areas were all visited in one or several trips, they were 2ll counted as
individual visits., In contrast, Nixon's traffic counts were conducted at
entry and exit points, hence internal travel from one sub-area to another
is excluded. These two differences in measurement may explain the marked
discrepancy between the two values for the Whiteshell.

Assuming that Nixon's estimate of total wvisitation is a closer
approximation to the true walue, it may be appropriate to derive a corrse-
tion factor to bring the two into agreement. With the exclusion of the
Whiteshell and thoss parks for which no comparsble estimates are availsble,
the model predicts 2009.8 visits per 1000 as against 1727.7 per 1000 for
Nixon, Since the positive bias is 14,04 percent, the correction factor
is taken to be .86. As comparable data are not available for Brandon and
Southwest Manitoba, the adjustment factor is applied to total visitation
in a1l three sample areas.

Brandon recorded the highest per 1000 visitation of 7347.1 in
contrast to 5904.8 and 5353.8 for Winnipeg and Southwest, respectively

(Appendix B, Table 21 )}

1 The estimating equations for Brandon and Southwest Manitoba are
the equations corresponding to Total Sample in Tables i2 and 13, respect-
ively.
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This higher per capita visitation in Brandon relative to Winnipeg
may be due mainly to the imbalance in the availability of recreation
areas to the two population centers., The apparently low visitation rates
for Winnipeg may alsc be caused partly by the omission of user-oriented
recreation areas from the model, i.e. city parks, Undoubtedly, the parks

within the city do atiract an apprecisbly largs mumber of recreationists.
Souris River Basin

The Souris River originates in Saskatchewan just northwest of
the town of Weyburn, It flows in a southeasterly direction, through
Wegburn, crossing the international boundary immediately south of the
town of Glen Ewen, It then loops through Minot, North Dakota, and trav-
erses the international boundary south of Melita, From Melita the river
travels in a northeasterly direction, through the towns of Souris and
Wawanesa, finally discharging into the Assiniboine River north of Trees-
bank., The river basin is approximately 24,680 square miles - 11,481
square miles lie in Saskatchewan, 9503 square miles in the United States
and 3647 square miles in Manitobasl There are four tributaries, the main
two being Antler River and Gainsborough Creek, Classified as semi-arid
grassland, the surface soil is hard and rather impermeable., Consequently,
precipitation cannot easily penetrate to the subsoil, Periodic drought
is therefore a characteristic feature of the region,2

Given the relative scarcity of water, several irrigation dams

have been proposed for the Souris and her tributaries, This study focuses

Agassiz Center for Water Studies, Prairie Water Research Sympos-
ium I, The Souris River Basin (Winnipeg: University of Manitoba, May 8s
1968) p» Pe 3e

2 Canada, Melita Area Report (Ottawa: Canada Department of Agri-
culture, P.F.R.A., Engineering Services, January 1965), p. 1.
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on four of these dams = the Coulter Dam on Antler River, Patterson Dam
on Gainsborough Creek, High Souris Dam just south of the town of Souris
and Nesbitt Dam, sbout six miles south of the town of Wawanesa (Figure
12).

Coulter Dam: The proposed location of this dam is near the mouth
of the Antler River on the northwest quarter of Seetion 15-2-27, sbout
12 miles south of Melita (See Figure 12), The reservoir created would be
7 miles long, inundating approximately 1730 acres at full supply level
(fos.1.). It would vary from about 0.2 to 0.9 miles in width reaching
a depth of 54 feet at f.s.l.,

Patterson Dam: It was proposed that this dam be located on the

the sottheast quarter, Section 29-2-27, on the Gainsborough Creek, sbout
2 to 3 miles north east of Coulter Dam. The reservoir would be 8 miles
long with a maximum depth of 49 feet and storage capacity of 16,700 acre
feot at f.s.l. The flooded area would occupy approximately 870 acres
ranging in width from 0.4 to 0.8 miles at f.s.l..

Nesbitt Dam: The proposed location of this dam is Section 1-7-18,
six miles gouthwest of the town of Wawanesa. Assuming an uncontrolled
spillway, the full storage capacity would be 280,000 acre feet submerging
6000 acres to a maximum of 138 feet, The reservoir would be 29 miles in
lsength,

High Souris Dam: This dam is to be located in Seetion 28-7-21,

about one and a helf miles south of the town of Souris. The full storage
capacity is 53,000 acre feet, flooding an area of 3500 acres: to a max-
imum depth of 43 feet. The reservoir would be 30 miles long,

In order to estimate demand for outdoor recreation at these
reservoirs, some description of the proposed recreation areas is necessary,

Unfortunately, the reservoir development has been considered strictly from an
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agricultural standpoint, Little consideration has been given to uses
other than irrigation, As a result, assumptions have to be made concern-
ing the provision of recreation facilities at these reservoirs.

Peiluck and Fedorukl have considered several plans for developing
the recreational potential of the Patterson and Coulter reservoirs. Under
what they refer to as Plan 4, the water level would be adverse in two out
of 12 yearsez During this period, the low water levels expose mudflats
thereby impeding access to the water and hence reducing or preventing
water related activities. If Plan B is adopted, the water level would be
better stsbilized with adverse conditions occuring in two out of 15 years.

411 Plans permit swimming, boating, skiing énd fishing, Other
facilities include campsites, picnic sites and hiking trails, Two recre-
ation sites are proposed for each reservoir, The principal sites are loc-
ated at the lower end of the reservoir near the dam; they cater to more
intensive uses than the secondary sites,

The principal site on the Patterson reservoir is the largest
recreational facility. Its large beach would have boat docks and ramps.
Recreational activities flowing therefrom include swimming, boating,
skiing and fishing. The subsidiary site offers some boating and fishing.

The area around the Coulter reservoir is to be kept in a relatively
underdeveloped state, i.e. resource based area, Beach facilities at the
two sites are minimal, Camping and picnicking faeilities would be con-

strueted with a minimum of alteration to the natural character of the area.

1 R,V, Peiluck and A.N, Fedoruk, Reereation - Resource Aspects of
Proposed Patterson-Coulter Reservoirs (Winnipeg: Resource Planning Branch,
Department of Mines and Natural Resources, 1970).

2 .
Ibldep ppo 30 - 330
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In addition, whereas Patterson is designed to accomodate 80 percent of
the recregtionists, Coulter will handle 20 percent.

It is recalled that the attractiveness index developed in the
current study is based entirely on water-related facilities. At the
primary site of the Patterson reservoir it is assumed that there will be
a beach, dock and ramp, There is scope for swimming, boating, skiing and
fishing, giving a score of 65.6, Since a dock and ramp are also to be
located at the subsidiary site, the total index for the Patterson res-
srvoir is 79.3.

For the Coulter reservoir, no beach facilities are envisaged.

The attractiveness index for a dock and ramp at the primary site is 13.7.
If another dock and ramp are installed at the secandary site, the total
index is 27.4, Therefore the attractiveness index for the Patterson-
Coulter recroational complex is 106.7.

Similar recreation facilities are proposed for the High Souris
and Nesbitt reservoirs, These facilities include a beach, dock, ramp and
fishing., Thus recreationists can participate in swimming, boating, skiing
and fishing. The corresponding attractiveness score is 65,6, Character-

istics of proposed sites are summarized in Table 16,
Estimation and Projection of Demand

The need to accurately forecast future demand for and particip-
ation in outdoor recreation is important for several reasons. Outdoor
recreation, as a public good competes with other public goods and services
for budgetary allocations. Accurate forecasts will greatly facilitate
government planning and therefore further rationglize public expenditures
for outdoor recrsation., In addition, as an instrument of economic devel=~

opment, knowledge of outdoor recreation demand can assist in the
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Table 16

Travel Distance, Attractiveness Scores and
Date of Establishment of Proposed Sites

Origins Recreation Areas
Patterson=-Coul ter Nesbitt High Souris
(miles)
Distances from:
Winnipeg 210 120 150
Brandon ol 29 32
Southwest 86 53 55
Census Div., 2 - 90 -
3 103 50 7h
L Ldy 62 L7
6 - 89 -
7 101 42 59
8 66 63 39
10 - 82 78
i1 - 86 83
13 114 88 82
Attractiveness Score 106,.7 65.6 65,6
Date of Establishment 1975 1980 1980

development of some areas or regions which otherwise would remain unex-
ploited or depressed. It may help to resolve some of the conflicling
demands on the natural resources.

Forecasts or predictions can be normative or positive., A norm-
ative forecast asserts what demand ought to be say in 1980. It may set
certain criteria for or ideal types of recrestion areas and the number
of these areas. Then it estimates the number of visitors, hence demand
which will be forthecoming., The inherent weskness in this approach is the
difficulty of agreeing on what constitutes ldeal types.

Positive forecasts may be conditional or uncenditional. They
state what the demand will be in 1980, Unconditional forecasts or pro-
Jjections merely extrapbdlate past trends. They are fast, inexpensive and

very useful where explanatory varisbles are unknown, instrumental varisbles
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are unavailable, and when available, the forecast period is too short
to permit significant changes in the structural coefficients.

Conditional forecasts are usually obtained through the use of
econometric models: there is a causal relationship between the variasble
being estimated and the explanatory variables. A forecast of demand
depends on the values which the explanatory or independent variables
assume, The advantage of this technique is that it facilitates the
inelusion of instrumental varisbles., However, the estimators of the
model should be unbiased, logically consistent and efficient, i.e.
yielding better results than comparsble models.

Scarcity of data rules out conditional forecasts. With the exception
of Riding Mountain National Park, it is only in the past few years that
attempts have been made to compile data for some recreation areas. In
addition, changes in supply and demand shifters may alter the usual ceteris
paribus assumptions., Demand shifters such as population, income, urbaniz-
ation, relative prices and tastes alter both the shape and area under the
demand schedule, Depending on the relative magnitude of these shifts it
may be impossible to identify the demand schedule, Interdependence between
demand and supply further complicate estimation and projection. Hence it
is difficult to make definitive statements about future demand, Provided
that the factors which influence demand are accounted for and that the
relative shifts in demand and supply remain constant over time, then the
possible biases inferred above may be reduced,

Because the demand equations employed in this study are based on
eross-section data, i.ée data specific to 1969, and the explanatory vari-
ables are not amensble to intertemporal forecasting, a separate estimating

equation was developed using time series data for Riding Mountain National
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Park, These data cover the periocd 1960-1971, (Appendix C), The forecasting
model is given in esquation 44:
B4y v = £(¢) t=0, 1, 2, oes T
where V. is vehicular traffic per capita of the Manitoba populations
t is time in years; base year is 1960,

Time is assumed to be positively related to visitation, It embodies
all the causal factors which change over time, (It is recalled that within
the three sample areas, age, family size, occupation, etc, did not signif-
icantly influence visita‘tion.,)l Clawson and Knetsch found that time was
highly correlated with per capits income, per capita leisure, and per capita
mobilityez Moreover, time alone explained 9