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CUABSTRACT
:p. e . o o

-

EE I . L

The focus pf this study is the valuation of outdoor recreationalf

' Opportunities, with an empirical emphasis on Alberta 8 wildlife re- l'f\

-

j‘sources.v Three types of hunting activities--big game, upland bird _
and waterfowl hunting~-are evaluated using three estimation techniques.:

-

Two of the_:stimation models willingness to pay (WTP) and willingness\

to sell WTS) are examples of direct market simulation approaches..

]

The third method a hedonic approach is an indirect markeg simulation

-

N

'technique. o '5 ' ‘f'~ '._-' E R

" . .
A = .«"

| Marginal valuations for a’ day of and%yag from the three hunting

activities are estimated using ordinary least squares (OLS), cross—
sectional regressio%F, using the. WTP and WTS vaduesxas dependent

S R C s
variables. The hedonic approach involves the estimstion of a set of

implicit day and bag prices for. each hunting activity.' The implicit

‘prices are - estimated using a total expenditure function for each of . .

“‘the three hunting activitieg The calculated implicit prices and -
“other specific’ explanatory variables are then used to construct a ;
system of individual demand functions, which are estimated as seeming-

ly unrelated regressions (SUR) because the equations are interrelated.

Empirical results include the ﬂollowing. (D) Waterfowl hunting

.’ o

had the largest number of active participants, the greatest nqmber of
, trips per hunter and per season, and the largest harvested count
(2) Big game hunting had the highest mean days active hunting per

season. and per hunter, the greatest total number of hunter days, and

RENS

iy R Y SR



"‘nthe lowest harvest count.n (3) Big game hunterd hadfthe’highest mean

e " s
» . S o . -

reason for hunting was outdbor enjoyment, followed,by a desire to acqnire e

Lmeat, trophy hunting ranked third. (6) Big game hunters were relatively

’more likely té)hunt for meat, whereas upland bird and waterfowl hunters

;were/pore likely to hunt for Outdoor enjoyment.‘ (7) ﬁig gamé hunters'ff':“.

ad relatively lower mean incomes and may hunt to augment household

8
mcomes (8) Marginal value estimates from the-WTP models are com- o

parable to those reported elsewhere, with the‘exception of highgr

-.', values for a bagged big-game animal (9) Results of ﬁhe hedonic model .

indicate a day of upland bird hunting had the highest marginal value

(waterfowl hun:}ng the lowest) and the big game bag had the highest

|_.

marginal value (waterfowl bag the lowest)

The data for all three econometric models are drawn from a mail '7
survey designed to_provide a renresentative sample'of Alberta residents”
who were active hunters during-the 1975 season An analysis of the
socioeconomic’ information obtained from the survey is undertaken to

examine reasoms for huntihg, hunter-characteristics, and huntinggexpendi-

ture patterns

Also included in the study are a theoretical discussion of the

concept of econpmic surplus and its use in the valuation of outdoor -

: recreation resources, a discussion and assessment of the major valuation

techniques (both simulation and nonsimulation), ‘and a detailed examination

of the household production function and hedonie technique
. \ . . L'v . ~ L4
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CHAPTER I .
: "_eimobuc'rron e

. . : ) \ . ."-’v‘.:»—t_.z: E
The focus of this thesis is the valuation of outdoor recs -

A.reational opportunities, with an empirical emphasis on Alherta 8
dconsumptive wildlife resources. Three types of hunting activities

.‘(big game, upland bird and waterfowl hunting) are examined and
bevaluated using three different estimation techniques.. Two of -the
.'estimation methods, willingness-to—pay and willingness—to—sell models,

are examples of direct market simulation approaches."The.third method,-

a hedonic or household production function model; is‘en'indirect market
simulation technique.. All three models.arepused to develop marginal -
dollar;valuesffor»a bagged,animal‘and a.day of huntingi Thegdata for '

the econometric models -are based on./,resident hunter survey adr\\\ o
57 . s P
ministered in 1976 by Phillips et al. (1977) The survey was designed e

"~ to provide a representative sampie of Alberta residents who were

active sport hunters during the 1975 season.;l, BT ‘ ,
The desirabilitvfof ohtaining dollar values fof.wildlifebor |

wildlife related activites'stemslfrom the increasing stress on our

"wildlife populations and.their hapitats. In the‘past fev decades { o

the demand for outdoor recreation seemsfto have increased drematically.

Further, nonrecreat&onal demand for the other (e. g., mineral, timber)

resources of areas traditionally considered as recreation areas has .
created a number of serious'allocative problems among competing uses’
of particular natural resources or recreational sites.-

< .
-
1 : "



. A substantial portion of outdoor recreational opportunities are
-;.public or quasi—public goods, and as such\are provided as free or nearly

free public services Traditionally, puﬁlic prbvision is a reSponse to

T

ﬁjcertain characteristics of/the good involved such as nonrivalness in

't . 4

'consumption, nonexcludability, and the difficulty of eliciting accurate

o .2
user preferences. The nonrivalness property is that the . consumption

-

(utility) of one individual does not afiect the consumption (utility
levels) of- others The nonexcludability characteristic relates to

direct exclusion from use and indirect exclusion from spillover bene—

fits accruing to others (e g.» an individual might be excluded from the
> . '

direct benefits of police protection through nonresponse, but could not

. be excl&ded from the’ benefits of living in a safer community) Further-
more, provided an. individual gains. some measure of utility from a public
‘ good it would be’ inefficient to apply exculsion even if exclusion were

feasible The problem of accurate preference revelation has beén

»

'

discussed by various economists (see, for instance, Arrow 1969, Randall
et al. 1974, and Tullock 1967), but unfortunately has been largely
ignored in much of the research.relating to the valuation of various

recreationalﬁand wildlife resources (see Gum and Martin 1975 Brookshire .

. and Crocker 1979). Efforts to solicit’meaningful measures of individuals'

preferences are complicated by at least two major difficulties. . The
first involves the assumption that the individual can actually put
forth an accurate represéntation of his preferences /Even abstracting
from the fundamental concerns about rationality and transitivity.

the problem remains that theiindividual must be sufficiently well-.

informed and cognisant of his own;peculiar utility function t& be able
i .



e .
. "

.

" to state his'prefere ces accurately ' (If for example, a person has,:

A'never had to pay to bird.nstch hbw can he accurately'price his |
T o . ;11

S

‘ “valuation of that activity9) A. second difficulty that has been o

examined in the’ literature is the existence of incentives for in* B
dividual strategic behavior. Various researchers have developed a ;
variety of techniques to attempt to rempve strategy~inducing incentiVes
(see Freeman IQZP) ' R -

- .
An obvious consequence of the large volume of outdoor recrea-v

-

4

’ tional opportunities being vested with the nonmarket sector. is. that the

" related decision—making is also nonmarket The decision-making process

.has been increasingly complicated by the growing demand for recreational
. resources, the concomitant reduction in relative or absolute recrea—
i'tional potential (the supply), and the void of market-generated prices

e

for a 1arge number of recreational opportunities Economists, intgs ,

5;195; have proposed a variety of models that can be used to estimate

. a price proxy for various outdoor recgeation resources. “Some of these
"~ valuation methods have made positive contributions toward optimal |
resource utilization; wbereas other methods may have induced less

optimal utilization. Unfortunately, ‘gome economic-valuation models

" have been used to foster.the interests Ofrvested-interest'grodps."

The problem of resource valuation-ig Certainly far from being ,,:"

solved A major remaining préblem is the inclusion of constraints

other than the consumers' budgets in the demand—estimating equations.
¢

The empirical specification f the effectsg oﬁtsubstitutes on the deﬁand
for particular recreational resources and measutement of option and

existence demand are all i primitive stages of development. “There

AN

alsq‘remain difficulties the specification of the quantity and

! . A -

S.le -



‘::‘lation models,T

) encountered during model development noted ~J;

St SR -
RO r .

‘hpprice variables commonly adOpted for ‘use in recreation-demand models.,

In Chapter II a8 theoretical discussion oi the concept of economic

surplus and its use in the valustion of outdoor recreational resOurces

his presented Chapter II includes a discussion and assessment of the'

. "

Aand-Chapter IV a thorough presentation of the household

-i*”pnoduction function technique The following chapters (V tq VIII)
:focus on the empirical applicafion of the models In Chapter v the |

E ssmple format and data collection are outlined and descriptive findings

summarized.c Chapter VI provides an outline of the various va

C

h methods used- in this study and Chapter VII presents and diseusses the

‘ results. In the final chapter a- series of conclusions and recommenda-

tions hased on the findings of this study is made and the diffieulties

3 .

Y

'.zf{Wsrious major vaIuation techniques, both noﬂsimulation and nsrket simu- s



- undertaken if this study. AL s0, ‘the descriptive tresults zePOIted':a

‘“The sutvey b Phillips et &l. was esigned to .sccomodate the "

f_generstion of Jesy riptive ‘data for the: Alber{s resident. hunter e
' - population arg/not for theé subsequent. econometric modelling .

in this stud"arg ‘based ‘on- an adjusted ssmple (N of 543) and. are
not the'same a% the: results” reported in Phillips et al. (N of

1 640) . " The; adjus ment. reflects’ wissing data for the variables i

included

--econdmi. fi;"ngs ‘based-on this. data see: W. Phillips, D.n

DePape 3and L. Ewanyk. A ‘Sociceconomic Evaluation of the Réc- e
regtiongl Usé of Fish.and Wildlife Resources inm ‘Alberta; ‘with
Particu’lar Reference to_ the' AOSERP Study Area. ' AOSERP Resport .
o monton: . Alberta 0il Saﬂds Environmentdl Research Program,.‘ .
R ecembex 1978, 116pp. ;_ : Clewt -
é:' See Samuelson (1955) and Musgrave and Muégrawe (1976) %. '
?!\\'"
N K] ‘:‘ j , -.
o - R
‘* . .
- . r,

“econometric modela..For 8 discussibn of the‘SOcio- »

P




CHAPTER 1II

A CHAN_GjS IN WELFARE: THE THEORY ~ . .

Z-Thiﬁ.section of the paper presents a discussion of the theoty of

d consumerisurplus in relation to the assessment of environmental changes.v
Sy ¢
‘ D M Winch (1971 p. 135) states that "'The essential problem in assess-

for ) ,ing any policy decision is to determine whether welfare would be higher

if some policy,change is implemented than if it is not " In a system

7
in which individual preferences are paramount (i e. a Paretian system)

such a, de erm ination requires an evaluation of the effect&)of the par-
ticular polic decisiou upon individual utipdty levels and of the effect

that these changes in individual utility manifest in social utility or

\

overall welfare. Freeman (1979)~notes that changes in envitronmental

" quality can.affect indiuidualsjputilities throuéhﬁthe following,
avenues; changes in prices received'for factorsvof production (e.g.,
labour); changeS-in the'pricesdof goods-and services,.and_changes'in

. the quantities of nonmarketed (e.g. public) goods. The focus of this

..~ section will be on the concept of ‘economic surplus and its role in

. assessing the effects of changes in environmental quality, particularly
. “y
as these changes affect product prices and quantitie&

- The concept of surplus as an approach to the measurement'of
_ _ \ ‘ o S
utility changes occupies a codtroyersial but important place in economic

theory. While various economists'ha3z argued that the concept is of
. vital importance to economic-theory, other economists have countered
that 1f is a "...totally useless theoretical toy” (Little 19607 p. 180)

6 .
. o



or that thef¢°ncept 18 of "...historical and doctrinal interest with a £

limited amount of appeal as a purely mathematical puzzle" (Samuelson

1967. P. 195) Par contre, Winch (1971 p. 135) viewed the concept as L‘]‘”"‘“

Vone promising appnoach...f and Hicks (1955, p. 116) concluded
) "It is the- foundation of an important branch- of _
Economics, a’ branch cultivated with - ‘superb success by
‘Marshall, Edgeworth. and Pigou. shockingly neglected in .
recent years, but urgently needing reconstruction -on a
broader basis...capable of much further development

“A recent paper by Willig (1976) and a response“by McKenzie (1179) suggest

that this debate igs far from settled

'f‘Marshallian,MeasuresAof'Consumgr éurplus SN

. . . -
. . . . ,q:

The concept of. consumer surplus dates back td 1844 when a French
ow
public works engineer named Dupuit noted that a buyer could receive a.}

t

surplus as a result of a transaction (the particular transaction in

g this case being the. construction and subsequent use of a bridge)

Dupuit defined this surplus as the difference between the magnitude of _

: sacrifice an individual wdgld willingly incur in a\transaction and the

N ]
actual sacrifice that was 1lncurred. This surplus, sometimes called the

"Dupuit.triangle, ‘can be measured as the'integraliof the.area below

the demand curve and above the price'line.v The pragmatic Dupuit was

concerned only with a.monetary measure of consumer’ surplus, believing

that monetary expressiqn was the sole avenue available for measuring the'

intensity of a preference.
. Marshall (1930) was concerned with developing the notion that a

. -

consumer derives a aurplus utility from being in a position to acquire

a commodity at a particular price George and Shorey (1978, p. 49)

quote Marshall



- -

.
.

, "The price which a. p -gon ‘pays for a thing c"'ﬁnever
 exceed," and seldon comes %F to that which he would be -
‘willing ‘to pay rather’ than go without it; so that the
. satisfaction: which he- gets from its purchase generally
' :exceeds ‘that which he gives up in paying avay its price,
. and he-thus derives from the purchase a surplus of
,sstisfaction."> L _ S Tt

A basic definition of Marshallian consumer surplus ";..would;seem'to be
the excess of the total utility afforded by [an individual's] consump—

5‘tion of the commodity over the utility he foregoes on. other commodities

[

by buying that commodity" (Currie, Murphy and Schmitz 1971, p;'743)

&

Marshall used the Dupuit triangle (figure l) and-the difference between

: willingness to pay and the actual payment ("extra expenditure") as
.'measures of this surplus. Bishop (1943) argues that a degree of the -
.confusion surrounding the Marshallian concept of economic surplus is
jremoved if extra\expenditures and the Dupuit triangle are held as"
alternative measures of the true surplus. |

Marshall assumed that marginal utility of money (MUM) is approxi—
mately constant" in ‘order to justify use of the extra expenditure and .
fthe triangle as economic measures of the ‘true. surplus. Bishop has
argued that Marshall's.MUMiassumption is neCessary because it allows'

» for the use of money as an acceptable cardinal index of utility. Thus,

2
P

'the extra expenditure measure affords an approximation of the utility
surplus accruing from the t::nsaction. A second reason offered for "use
of the MUM assumpt ton is that.if'the MUﬁ remains approximately conStant
Vfor;movementsfalong the consumer's demhnd"curve, the area below this |
demand,curve would'proyide an'acceptable measure of the total.utdlityﬂ
from the commodity and the Dupuit triangle would ‘approximately equal"the

true surplus. -Bishop has also shown that in a situation in which"the

MUM"assumption'is violated and for large magnitudes of consumer surplus

« 7



L l,extra expenditure measure may be superior.

" tHe. triangle measure is preferredgewhereas for smsll surpluses;the

The Dupuit-Msrshall concept of surplus. uhich is readily

e,depicted in classical utility theory, isﬁillustrated in figure 1 (cf

SR L
--_Winch 1971, pPpP. 137 139) Assuming that the level of factor services

: provided by the individual and the volumes of all other goods (X ) con-
\

' sumed are both constant, ‘t:hen the curve AH shows the marginal utility from

acquiring good X1 1f’ the consumption of Xl increases from OF to OG,

there. . is an increase in utility of FGDB cardinal utils In addition,'f »
'Vfif surplus is to be measured as a- function of price rather,than quantity.
| it is necessary to -assume that the prices of sll other commodities are
?"fixed and that the marginal utility of money'is constant. The,constsnc ’
”bmarginal utility'of money allows‘calibration of ' the ordinate in;monetary'
terms, and AH is then.a demsnd curue.“ Under these assumptions‘s-rational‘l
individual will maximﬁfe utilisy at any P by equating the marginal .;-A
utility ‘of Xl with P times the marginal utility of moneylfxz). |

In figure 1 a fall in price from 0Clto.0E'%esultsfin an incrsase‘
in coﬁsumption of Xl from OF to OG, giving a total rise in consumer
surplus of ECBD. The total surplus is composed of the sﬁrplus on the
" FG additional consumption o¥f Xl, which is the area JBD plus the\surplus
arising from the price reduction on the first OF units, CBJE

. N L : )
price change will induce ‘a transference of expenditure to or from XI

unless the elasticity of demand is unity. However, with a constant’ N i
MUM this transference'will‘be-of little consequence. In sddition,'
important qualifications are required ifuthe,price decrease'atfects a
change'in.the price of other commodities. The aggregate demand curve

3

is a ceteris paribus demand curve and changes in ‘the underlying
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measures discussed below o hgﬂ};f';:

Any shift in the denand curye will necessarily'alterathe area undor the, fj .

demand curve that ia used as the measure of conaumer surplus (cf

after referred to as ordinary consumer surplus or S) and changes_ n S 5.fn7i.

in money units are . hased on cardinal utility and the asaumption of a

constant MUM The neoclassical’ordinalists have argued that these

3 v

V explicit assumptf@ns are unacceptable and have proposed the alternative |

Hicks and Henderson on. Consumer Surplus

Y o,

.:“ .
2

The classical concept of surplus with its foundation‘of cardinal i

o-"

utility was largely forgotten until Hicks (1940341 1946) redefined the» {}

concept based on an ordinal sYstem of indifference curves A Hicksian '

definition of surplus is "L the amount‘of income v&riation that wouldA"

q

. leave the consumer on his ozjginal indifference curveefollowing the |

introduction of the: commodi y at the particular price" (Gurrie et al.,

P 745) In an early comparison of the Dupuit—Marshall extra-

A

expenditure measure and the Hickaian measure Henderson (1960-41) notedl L

that the extra—expenditnre measure is peculiar in constraining the con— -

sumer to purchasing a specific quantity of a commodity Benderson

s,

argued that the relevant compensating variation in income would depend7 -

on whether the consumer is paying to acquire the new good or is com-
pensated for not receiving the new good (cf.. Randall 1977, pp. e 6)
[ $
Subsequently, Hicks (1943, 1945-46 1946) actually defined four :

&

welfare measures of" the changegor proposed change in the price of a

)




. indifference curves.

Vi

§ utility surface._ The price of a unit af the numeraire good X2 (al1

1 3

”&igure 2 shows a- portion of an individual sl BN

'f;and welfare, whichuis deffned in terms of° 2, will be measured An-

e

. 2 N ..
'_monetary units... In fighre 2 it is assumed that the price of X —-a_i,-

| commodity, production of which depends on some environmental ‘quality y‘
"Jiit factor--drops from p1 to pI as a: result of a reduction in- the. COst of
producing X1 . Tbis reduction in cost could result from many factors,
:auch as increased surveillance and enfordement of regulations on, for o
_example, ambient river quality, enforcement of the re‘ulations could
,ygcontribute ‘to a reduction ih the waterébourne contaminants that must be
remOVed from the feed-stock prior to production of X (e g waterfowl)
The four Hicksian measures of welfare change or. surplus can bev
'j.defined and- delineated in- figure 2 as follows.3; The difference between-ml
'variations and surpluses is that variations are measures which are
T calculated ex RQEE to the consumer'’ s making optimizing adjustments,

]
‘ whereas the surpluses do rot account for any such adjustments The

‘jcompensatinglmeasures are defined as the amount of compensation paid or
received which would keep the consumer atabis*initial Welfare leVel .
after the price change. The equivalent measures are defined as the
amount of compensation paid or received which would bring the consumer

to ‘his subsequent welfare level in the absence of the. price change.

These terms have been discussed in respect to a change in price, but

<

‘can also be used in reference to a change in quantity or quality. - l‘

'i
- The compensating variation (CV) measure asks what compensating

‘change-in.income‘or offsetting payment is required to render an

. s e )

. L I T 2,

g ‘. . S R .
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e ’other goods), is assumed to be unity, X can be taken to represent income,~“
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. vided there is no change in money income

For a price decrease the cv

‘measure is the maximum ~amount (CV < Y) tha an '{nd#vidual is willing to

pay for an opportunity to consume at the new_price‘aet, whereas for a

_'briceoincrease CV measures the minimum level of required compensation

.to make an individual indifferent between - old and new price sets

_ Given the’ original price set, the equivalent variation (EV)

measure asks what income. change is required to generate a utility

. A
change equal to the new price set. Figure~2 showe,that'an‘individual;

-ceuld reach utility level U2 at- D given the original price set p1 if

income were increased by an amount EV.  This EV‘isﬂthe.inoome change
.

eduivalent to a welfare gain fostered,hyta.price change. The EV.measure

“for a price decrease isvthe'minimum compensatiOn an individual would

. demand to.forego"the opportunity to purchase.a g00d at the new price

set. Alternatively, for a. price increase EV is the maximum amount an

v

individual would be willing to-pay to’ retain the old price set .

— i
v .

- Ce g

The compensating surplus (CS) measure asks what compensating pay-

'ment‘or offsetting income change will.render .an individual indifferent

“betveen. the initial situation (A) and - the opportunity to:-purchase the

A '_ L

’ 'new optimum Quantity (x") of the good whose price has changed (pi to p").‘

,o( -

1The cs measur!’is the vertical distance BF between the two indifference

‘cutves U1 and U2 ‘at’ the point’ xl. If an individual's income w'ere~

14
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o .51QQS tO b&.useful‘ﬁ o s e e

=

reduced by an amount BF and the individual ‘achieved-B.,helyould be
indifferent between points F and A. The cs measure is different from‘.
the CV measure in its restriction on adjusting the purchased quantity
of Xl in. response,to the compensating income change | |

Given the original price set and the original consumptiOn level .
of X 1, the eguivalent surplus (ES) measure asks what ch&nge in income |
is required to, allow the attainment of ‘the same utility level that can,
be experienced under conditions of the new price set and consumption
point B. If the amount AE were added to individual income at. the
‘original position ‘(A), the individual would mpve to indifference curve
U2 at point E, with the consumptidn of X held constant. Again. the
reasons for the difference between the ES and EV measures is a conse-
quence of the adjustment restriction on the Es measure.

The aboVe discussion has focussed‘onlthe surplus measures for

price decreases, but can be readily applied to price increases as well.

N

~ Winch (1971, p. 141) notes that

) .the [CV] for the price rise equals the [EV]- for
‘the price fall, and the [EV] for .the rise equals the [CV]

. for the fall...the [C8] for the rise equals the [ES] for
the fall and the [ES] for the rise equals the [CS] for the
fall." .

" The refaindér of this section rill-conrentiate on the CV-ahd EV measurés

because; as Freeman' (l979) Henderson (1940 41), and Mishan (1947—48)

5 - -

_.contend both Ccs and ES measures are’ too restrictive in their assump— '

//' . In -an observation of particular importance to analysis of
'environmental goods, Randall (1977 pp. 4-5) notes that the different
gurplus meaaures inherently assume different initial agsighments of

property rights. Randall contends that the compensating measures_assume

-

/

15



the individual ia'endowed.with a right to his;initial‘welfare poeitien
:and as a consequence has the right -to avoid the uncompensated imposition
of a welfare loss, but has no right to a windfall welfare gain. Alter-.
nativel;: the equivalent measures.aSSume the individual is not{endowed
‘with a rignt.td{hia initial welfare pesitinn_and thus has‘either a0
'right'to avpid-an-impoaed'and uncpmpensated welfare lesa;'or haa a right
to a’windfalluwelfare gain. |
- "Whether a partieular measure of [welfare change] is
a ‘compensating or equivalent measure depends on the

assignment of rights to the consumer, and his initial .
consumption set." (Randall, p. 5)

_ 9
The implied differences in the.assignment‘ofuprqperty rights will nave

significantveffects on the selection of &n appropriate measure to assess
the welfare implications'of changes in environmental policy (cf. Hébert

et al. 1978).

Having reviewed the basic measures of economic surplus; this section

. will now fOCuS on the application of these measures im: showing the ) ~
eftect on conanmers welfare of introducing a eommodity price change.
'AA'najor contribntidn to the theory.of consumer snrplus was the develop-
lment of tﬁe Hicksian compensated demand curve (HCDC):‘ a schedule of the
pﬁice/quantity relationship with the individual restricted to a
constant level of utility via apprnpriate income adjuetments.5 The HCDC
repreaents tne maximum marginal WTP, assuning that the maximum WTP has
been paid fo gach nreceeding unit ) Hicks (1946) and Patinkin (1963)
have demonstrated that the area below tne HCDC and above the price line
constitutes an exact measure of the compensating variation in income

that would leave the consumer indifferent between being able to purchase

the commoditv at the specified price and not being able to buy tbe
.

16



9ommodity at any price. Thus, the HCDC can.be employed to show the
’welfare effect of providing a new commodity at a specific price..gi

To mea ure theoretically the welfare effect of a price change, _

IS

it is necessary to construct an HCDC bai@d on the individual 8 indif—'
ference curve prior to the change in. price.. The relevant measure is the
area_between.the,compenaated demand curve and the two‘price lines, To
determine the equivalent'variation associated with a price'chanée-or the
introduction of;a new'commodity it is neceaeary.to use.g cqmpeneated
demand‘curve based‘on-the ggwpggt or.optimally adjustednindifference - \(’
~ curve. A | )

HCDC would ‘be derived from an expenditure function which is a
‘variation of the standard utility maximization problem and which yields

‘a set of ordinary or_Marshallian demand functions. The dual of the

-

étandard problem is:

!

. ’ . » 1
minimize i: pi 1 ., ‘ (N

"subject to .U(X) = ° = Um'
The solution to this optimiiation problem is'the minimum dollar
expenditure that is required to.achieve a specific utility level‘iUm)"'

given a set of market prices. This -relationship can be expressed aé;
E = E(P,U) i (2)

where,

E is total dollar expenditure,
n

" 'P is a price vector, and
U° 1s the specified utility level.
Solving the expenditure minimization problem yields a set of demand ’

functions conditional on the specified price set. and utility level .



2 ) ! Sy T | - 18
.These Hicksian compensated demand fundtions are oﬁ-the ﬁonm. L‘{'ibpg-_;i S
*' ' o. .- . o R ' .
X, (.P‘.u v el @

e o
-

which shows the quantities consumed at various price levels, assuming '

income is compensated to restrict utility to a constant level U

The . derivation of the CV measure and the difference between ‘the HCDC

-'and ‘the ordinary demand cutve (ODC) are’ illustrated in figure 3 \?he

R S e e

case’ for EV is illustrated in figure 4

Panel a in figure 3 shoWs the preference mapping “of an individual -

;3/a—tw6:g::d case. If the price ~of X decreases from pl' to p1 s the

individual adjusts his consumption by moving from hiS'original squilib—,tqt;'na -

rium level of A to B on the new price (budget) line These"equilihrium

A

'positions are- plotted in price and quantity Space in panel b Points A.u

.

'"and B are on'the 0DC Jceteris p;ribus), holding both the price vector.

for other goods (X ) and income. constant.

If individual income is adjusted (in reSponse to the.price change)
in a magnitude just sufficient to keep the individual at his original
utility level (U ),\khen the individual would be in equilibrium at C5 s
in panel a. The'expenditure funttion affords the calculation of the
. requisite amount of income to constrain the individual to U1 despite ~
the priceochangea Point C is also plotted in panel b and with A, 1s A
on the HCDC, which is a schedule reflecting ofily the substitution effect
of changes in relative prices, because the income effect has been

1
good, the HCDC must be less elastic than the ODC because'the'positive

removed by compensating money withdrawals. Assuming that X, is a normal _

income elasticity associated with a normal good is contained in the ODC r

'»a.‘.

_but not in the HCDC, - T S R A



¥

i .

. f

s te
« 4

»

Ordinary demand curve

‘\Hicks-compensated demand curve

> . .
F-
IM
P. .
-
- 'lnA e e ——— -
. a. .
Lo
- - -
.
N
D
. ‘
(=2 B
4
. at
.,
i
M .
- [N
e ;- .
e . B
e toe
Lt K . :
; . . .
PR SRR :
N i f
$ '
¢ .
e 4 .
. “a 7 N
L) . v
- ¢ .
L] 3l .
P _

pensated demand -

Figure 3. The ‘compensating variation l.nd “the Hicks-com

-Source

. curve

Freeman 1979;

PRl
2
-
<
1
: '
. ~
¢ -
B
< .
:
»
.
i f
t
.
.



' 20

o,

Panel a

e

" Panel b

- . e — -

[y

Ordinary demand curve
Hicks-compensated demand curve

Doliars

.Figure ‘. The equivalent variation and the ‘l-licksfco;n.pcnsated demand curve

Source: Freeman, 1979.



A

,-associated‘with the change in

5 -~

:ThejCV measure offwelfareﬁcfi

’

»Pl is illustrated in panel a (figure 3) snd is also represented by the

_1difference between the.expenditure functions for the two price sets,r.

,,given a fixed utiliéy level,;

" prices (i.e. pl"pl'AC) Taking the derivative of E'with respect to P

1 ;'ginal changes ir Py (i e.,the HQDC)L_the integral e Ehis derivative

-

'f and prices cbnstant.

- - .- 8 -~

e _— s e Cel L
S R T LT

e S T
“ . - :

The ,CV -is equal.to the area'to the-left of the HCDC and between‘the two

4

1

" 'giVes the change in E necessary to keep the individual on’ U for mar-’ .

€

‘falls to the left of the HCDC and comprises the ‘measure of CV

i S e

function Figure 4 illustrates the same. preferenge mapping and price

. (. 5= . -
change as figure 3. -For a price decrease the EV is- defined as the
additional expenditure necessary to affect the ' same incr‘lpe in utility

(U to U ) had the price been implemented (i e given the original price

" set) - In panbl a, the EV is the additional expenditure required to

-move from A on U, to C' on U2. Again, this can be translated to a dif-r

.
ference between two éxpenditure functions, but with utilitdes varying ’

-

-, - s ’ —. s T

"4 A - ‘ " ‘.—._ . »“ .“"..
EV _E(?Z,Pl'.Pz) E(Ullpl"pz)f | ‘.: (5)

’ However.'sinCe'the level of momney expenditures at A and B is the same-

. "—‘ -. T) ; . A y ’ .
[i.e. E(Ul,p1 .p2) E(Uz,p1 ,pz)], this equation can be rewritten asf

' . - X y '_ . _ - . ", e ‘ . " .

VR By epg) ~ By TR o RON

'L Alternatfvelx, the EV meéasure can be derived from- the expenditure 7{0

P TP
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“The EV is therefore defined in terms of the expenditure function

vo

‘ associated with U2 Taking the derivative of this expenditure function

w

with . respect to Pl gives an HCDC through B~in panel b, the integral of

B
<t By s ' B

= which is the area to the left of the HCDC' this area between the two

. o
-7 -

price Iines is the EV ' u"* ”ﬂ . ST L B o

. . .
A situation that is often discussed in the, literature (see %ﬁf

\_ example Gordon and Knetsch 1979 and Mann 1977) is the case of a zero .

,income effect (i e. in the above example the income elasticity of demand

for good Xl is zero} In such a.case: the HCDC and the ‘oDC will coin—‘-g

""cide with the result that all four Hicksian measures and the‘Dupuit—

Marshall surplus measure are identical "If the income effect is not

. . e e : .
zero; the'sign;of the.income.effeCt will determine the direction of the

bias.from using'thé relevant atrea below the ordinary demand curve"

(Currie et al., p. 150) A price decrease for a normal good will mean

-the HCDC is to the left of the ODC and the Dupuit—Marshall measuré will

exceed the cv but will be less than the EV.
. Pad

If it is accepted that. there aré’ going to be instances in which .

U e e T

the requisite zero income effect assumption 1is unacceptable, then a com-

parisom and evaluation of the measures will prove useful. 6 The following  ’

3

) discussion will -again concentrate on the CV EV, and- the ordinary con-

sumer surplus (8) measuresvof welfare change., '
A pragmatic concern is the degree to which the welfare change can
be estimated using data which are readily obtainable from the market.

Providing an econometric estimation of the demand curve for the parti-

cular commodity can ‘be ‘'developed, determination of S throughqgalculaf

.tion of the area beneath the demand curve and over a specified range.is

straightforward. However, because the CV and EV measures are derived

)

L2220



. from areas under an HCDC (for different fixed utility levels), and the ;

,HCDC is mot directly obaervable(from market data, the ov and EV measures

s

~. are. difficult to estimate.7 Thus, ‘on a'pragmatic basis alone. the s

-

~measure is more useful than CV or EV.

e

N Another criterion for evaluation of alternative welfare measures

concerns whether a measure affords a unique estimate of welfare change

f‘even in instances of. multiple price. changes, regardless. of "the order in ;

) 4whichwthe>price changes are‘evaluated The degree of. order sensitiviry

[

_1s important because the summation of measures of welfare effects of

each particular price change determines the aggregate measure of welfare

change for the complete change in the price set. .Silberberg (1972) and

Mohring (1971) have concluded that the CV is independent of the evslua—

)

tion order, but that in general the EV is sensitive to the order in

which multiple price changes are.evaluated sc there is seldom a-unique

'

. EV in multiple°priééééases;§ On-the other hand “it-turie out that in ‘inf

lthe two-good case the EV always provides a ranking of alternatives con-"

sistent with' the individual s underlying preference function, but the

cv may not provide a consistent ranking

'Although:all three measures——CV. EV;and“S—-are 1n'do11£f units
- |

-which facilitate a comparison of alternatiye resource uses or policy

ptions; the CV and EV dollar meashres inherently represent different

aspects of the welfare changes manifested by price changes The CV is
a compensating adjustment necessary to forestall a change in utility
level and is not a measure of utility change. However, EV represents an

.income change with an- effect on utility commensurate to the particular
. 4
price change. These ambiguities in a concise relationship between' the

-

R T c L .

3
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;meaning of a welfare change and certainvof the accepted surplus ﬁ_.wiu
‘_measures are manifestations of the property rights inherent ‘to
) peculiar measures discussed above (cf Randall 1977 Gordon and
Rnetach 1979 Hebert et al 1978 Knetsch 1980)
Freeman (1979) notes that the ordinary consumer surplus (S)
”l is not itself consistent with any theoretical definition of welfare

change, but that- for any specific change affecting a welfare change,

4

S generally is bounded by the CV and EV measures. Willig (1976)

- has developed. a rigorOus derivation of expressions relating s, Cv,

\

" and EV which affords a means to calculating the actual ‘magnitude of

-

the differences among the three measures (for prescribed prices,
.quantities, and’ incomes) In the above discussion it was shown

that inter-measure differences are ‘a function of the income elasticity

i -
. A e e i

o of demand fon the,particular good and”the proportion qf income or
D

) expenditure attributable to consumer surplus. Willig -] caIbulations

suggest that differences amoﬁg‘measures are small _even when there are

psubstantial income effects, ‘likely smaller than econometric demand

"function estimation errors. Willig s analysis was, however, confined -

-InQCOncluSion, tonpoints are worth restating The first is
o

to price space.

that the’ ordinary surplus measure is more readily aﬁblicable (especially
“in terms of data availability) than the Hicksian measures and provides

an acceptable approximation of the Hicksian measures,‘particularly if

- the income‘effect or the priée change is small. «The second point is

that in many instances the income effect is apt to be small (particularly

for public goods such as recreation) A major difficulty outstanding

to estimation of consumer surplus accruing to environmental resource

2.
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" Footnotes - -

.‘ o 7‘z - .w»- w7 ,a,'

1. Winch (1971, P. 137) notes that "The connection between surplus and
" the- concept of a Paretian optimum is direct. -Optimality requires:
that it be impossible to make one person better off without
simultaneously ‘making someone else worse. off, which is to say\
- that ‘it :1s- impossible to effect an increase in one person's sur-
plus without reducing that of ‘sémeone else. . Surplus can be a
useful means of assessing policy changes o :

2. Xz would more’ appropriately be viewed as a composite of various
other goods. “Such an aggregation presents no conceptual problems

. to. the’ graphical representation, provided there are no relative

o price changes within the -bundle of goods

3. For a thorough discussion of the four measureés in ‘the standard
neoclassical ‘indifference curveé format see Currie et al. (pp. 745-
'747) ‘and Winch (pp. 139-143). A different approach to the same
-material, ﬁhich is quite readable, is contained in Randall (1977, '
pp 2-7). The definitions used in this paper bortow heavily from
Currie et al. . .

4. Currie et al. (p 747) note :that Patinkin disagreed with the con-
tention that only CV and EV measures are uyseful in cases of
imperfectly competitive markets. -Such cases are particularly
common for nonmarket environmental goods, which occur in "markets"
which might be viewed as controlled by an imperfectly discrim-
inating monopolist.. A _ .

5. An ordinary demand curve is a price/quantity schedule for a utility
maximizing consumer who has a fixed income level. :

6. " George .and Shorey (1978, p. 56) argue that "In many cases incoge
effects are indeed 1ike1y to be small, for each person's total -
" expenditure is spread over a large variety of goods and- services,
the expenditure on any one typically being small in relation to
. total income. There are instances, however (housing, for example)
’where this is not so.
uFreeman (1979) suggests that, in principle, it is possible to cal-
culate HCD functions from market data. The first step is to
estimate the complete set of demand functions as a system of’
" simultaneous equations.. The system must satisfy the 4integrat-
ability conditions, thus assuring "...the demand equations are of
L a functional form derivable from an underlying utility function"
(p. 44). The expenditure function can be derived from the system
‘of equations. Computing the HCD functions and EV or CV is
relatively straightforward, given the expenditure function.

~

8. Mohring (1971) and Silberberg (1972) argue that the EV will lead
to- a unique measure for a multiple price change only in the case
of a homothetic utility function (i.e. unitary income elasticities
of demand for the goods).

s



R CHAPTER 234

» .. Loy T e
== R e
. * — e e at e . . :

- . - : e

; TECHNIQUES'EOB:EST!ﬂAiINC;IﬁE?VALUE OF NON¥ABKETMOUTDOORiRECREATION{-

-

' The innovative work of- Hotelling (1947), Clawson (1939) and Davis

. '} . resulted in dé%elopment of a nethodology conducive to the estimation of
. ’ B }

. § ‘
S the demand for nonmarket_outdoor recreatibnalgstrviges, &hgrehxdrqmoving

an important p%evioﬁsfte@hnological coustraint to more. efficient manage—

ment of recreational resources. Subsequent to removal of this con-

’

‘ straint, there has been a plethora of research directed at a broad

Y range of nonmarket policy issues involving the allocation, evaluation, -
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e

-and pricing of outdoor recreational~services._'This section of the paper_.

vwill provide an introduction to and an assessment of certain techniques

used in the valuation of nonmarket goods or-in the estimation of demand

N

for non-unique outdoor,recreational services.

-_Non-Simulation Methods

1

Methods classified as non—simulation and used to‘estimate the_

ra

,value of outdoor recreation services predate market simulation methods

Although non-simulation methodS‘are’unacceptable to economists because

they do not provide a meaningful measure of'uillingness to pay

(Phillips et al. 1977), many of them continue'to be used primarily .

because they are easy . to understand and implement. Discussed below are

'some non-simulation techniques cited by Brown et al. (1973) and Kneese

and Smith (1966).

BRI S
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' The cost method for estimating benefits assumes that the value

4 e v

of the good is equal to or _some multiple of. the cost of generating it.

é

This method was employed by the U S. National Park Service.

, "A reasonable estimate of the benefits arising from
a reservoir itself may be normally considered as an amount
. . equal to the specific costs of developing, operating, and
maintaining the recommended facilities .."  (Brown et al., .
ps 5) . .

.The cost, methqd. is an ‘example of ‘circular reasoning, cannot. measure | the .

loss of benefits associated with a change in existing recreational oppor-
tunities, and is of little use in assessing the benefits arising from

marginal additions to the stock, of recreational opportunities It im~

- plicitly assumes that the reservoir'or(&gher'recreational project was

:justified‘on a cost-benefit basis in the first place.

Gross National Product Method

\

" The concep; pf Gross National Product (GNP) has also been applied
to the measurement of benefits from on}d\or"recreation.' First suggested
by Ripley (1958) of the California Department of Fish and Game, this
approach attempts to.evaluate the contribution of recreation to GNP by
assﬁming that recreation is 5 factor of production 6r a direct stimulant
of producti_on.~ Ripley contends that the mean value of a recreation day
can be assumed to be equivalent to GNP divided by the product of domestir
population and the number of da;s in a year (a .crude opportunity cost
notion; the denominator reflects the number of total potential'working
.units).

This GNP method does not permit an economic comparison of alter-

tg'

‘native uses of the same resource.  However, different recreational

£

activities which provide.varying numbers of recreation days could be

e
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COmpared'in‘terms‘of'their relative'contributions to GNP, A major

tcriticism-of this approach is that it treats recreation as a factor of

'“-productiona Although recreatiOn may and 1ike1y will affect productivity, -

'rebreation should 1ogica11y be’ classed«as a conspmer good.

Gross Expenditares Method

The gross expenditures method.assumes that the value of reereation
is equivalent to. the total ?P°99t»a;user spends,gn_rsqreatipn- Expenses -
: generaiiy include travei and eouipmentwoostsjand eosts incurredehile in

the'recreation area; Thefjustification of use of this method 1is that
vindividuals or groups incurring such expenditures‘must have r ived
benefits commensurate.with expenditure levels, otherwise the expenditures
would not have been made;.that is, in a situation of consumez;ﬂag,reignty
_the expenditures on recreation must at 1east equal the opportunity cost
of the'money expended. This method has been used’ by Pelger (1955) to
provide the California State Department of Fish -and Game with estimates
,,of sportfishing valuei;)énd‘on ocoasion by the Army Corps ofvEngineers
and.the,U.S. Bureau of Reclamation. | . ;

Values estimated with the gros% expenditures method are useful
indicators of  the amount of . money that is spent on’ particu;ar outdoor )
erecreation ‘activities. but are inappropriate as measures of the value of}

recreational services. ‘There is ah inherent aggregation prohlem‘beeause

both marhet and nonmarketygoods are included in-the‘erpenditures. The - )
inclusion of nonmarket-established ptiggé/for Various services.te.g,,
campground fees) requires an adjustment for potential consumer surplus ..

if the aggregate value estimate is to be- meaningfully related to per-~.

ceived benefits. Although the monetary expense incurred in the use of

t

a regreationai service would have been allocated among alternative goods

-



: ,argue that the loss from such a reallocetion would not haye equalled the

30

<

and services had the particular opportunity been denied, economists .

total expenditure but'some otHer measutré quite different from total,_:u.""‘

expenditures. : S ‘ \\\

Gross expepditures do not indicate-the value of the losses sus;
tained through he d~nial of-a particular recreationdf opportunity, nor,p

do they measuXe the /net gains in value from an ‘Eprease in a particular‘

§ 0.0 .0,
a a~ a. £ > ™ - - d

,,u,,,,ﬂ:., et vjv;.»_d'woo"‘.vwn'f

reereatfbn‘alternative. Use of gross expenditure makes it difficult to

.

compare the estimates. of Bross benefits to estimates of’net economic
s ’ '

henefits»estimated for alternative (and often competing) uses of;e/

natural resource. These shortcomings iﬁpose;major liﬁitetions on .the

efficacy of using the gross expenditures ﬁethod for estimating the—Value .
of nonmarket recreation. L. N ] \\—///‘\\\
Market Value .of Fish Method S - L h '

‘This'propbsed method for estimating recreation benefits afforded
to fishermen (hunters) imputes to sportfishié; éhunting) a market value
to the fish (meat) harvested Such an approach could be, used to estimate

1

the value of other consumptive-type recreational'activities but could

be used in the case of other nonconsumption recreation activities
that have more prominant public good ch;racteristics {(nonrivalness, hon—

- N

exclusion, etc.). Another major objéction to this procedure.regards the
implication that the only. valye accruing to the individuel from the
activity is the walue of,thelfish caught.:-kecent researeh has.shown
that U.S..sportsnen place a Gigher value on the nonconsuhptive kpublic

good) aspects of their hunting\and fishing activities than on the con-

sumptive (privare good with a retail proxy price) aspect (see Arthur
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1978, Arthur. and Wilson 1979) This measure based only on a market

X w3

R"ﬂlvalue for the: conaumptive.aapect of the activity will have a pronounced SR

downward bias in.estimating the benefits from that activity.”h‘“

'_Market Value Method

This ‘measure is related to the market value of fish method above

and involves a schedule of charges judged to reflect the market value of .

e o g 9‘.'_‘.0‘4 o -

“the recreationai servieesap;oduced.. In general ﬁhese charges are*based - e

-
3

on an examination of comparative market gector services The appropriate

charges ‘are then multiplied by the actual or expected utilization

figures,to provide a ‘recreation value for "the services.A Ty e e e,

Conceptually, the method is &n improvement over the fish—pricing

ol N m

method bécause it emphasizes the willingness of users to incur expenses
0'3’,"," v s, .

asen

"to achieve their desired recreation ahoices Bowever, it can be argued'

St St

that it is. inappropriate'to employ chargeS‘levied on a private recrea—,'

:tion service as a price proxy for recreation in public areas beeause

@
g
= el

. the willingness of individuals to incur the full cost 6t a* private S
recreation service is a reflection in part of perceived differencesvin.‘

the recreation.opportunities.l_An0t23r~1imitation in thetapplicabilitv

of‘this technique is the_tendency oivnonmarket‘recreation a;eas to;be
physicallv and spatially-unique areas without represengative\alterna—

tives within the market sector. >//‘l R | A v _'. e

Market Simulation Methods o
. L L “

Market simulation methods include:a,number of methods developed
by economists to overcome the inability of non-simulation techniques to
. v ) P ,

provide a meaningful measure of recreational benefits orwwillingnesé
N M N

to pay 6r sell. The market simulation methods attempt to simulate the

|
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operation of a market for outdoor recreation services and basically can:
. L& - - :
be distinguished‘as being either direct or indirect The indirect

methods use»the actual behavior. of recreation consumers as the basis

" for determining recreation values, wiereas the direct methods determine :

willingness to pay from the recreation consumers responses to direct

questions related toﬂreal or hypothetical situatibns. -In general

economists prefer the indirect techniques because the valuations are

. obsefvable rathen than hypothetical the use of ohservable data cir“'

“ .
. s P
el < e ~ - ep .

cumvents the problem of consumers inabifity to Qccurately reveal their -

preferences -and difficulties with overcoming incentives for strategic
misrepresentation of preferences in attempts, for instance, to insure
free-rider status.. The intent of both direct and indirect measures of -
simulating ‘an outdoor recreation market is to ‘measure a net willingness
to pay——a consumer surplus. .Net willingness to pay is the difference
betweeh'the total -amount that individuals are willing to pay -for a -
ation activity and the cost actually incurred to partake in that
aCtivity.. e ) e

Before examining.certain of the,marhetgsimulation modsls 1t will

: e L '
be useful to consider briefly some elements of demand analysis (see

-

- Green 1976, pp. 46-75). First, theiindifference,curves (U ) are assumed

to be well-behaved 1 Each indifference curve reflects a particular level
of satisfaction and, moving outward from the origin, each successive

indifference curve indicates a higher level of satisfaction, with U3 3

' U2 > Ul.f Along any pafticular indifference cyrve the consumer is

indifferent about consuming any of the variousg combinations of outdoor

recreation (Xl) and all other goods (Xz) represented along that curve.’

. w

‘.

.}



b of - attainabLe bundles of . x1 and X

LI *
.

4 i

"-combinations ofrx and X which~would»be\obtainable by the consumer are ;.

. a function of his budget and of the commodity prices. The consumer willv

doptimize or maximize his utility subject to hia budget constraint.and
the relative prices of the commodities ' Assuming the consumer 8, budget
is M1 and the prices of X and X2 are Pl and. PZ’ respectively, the "
straight line connecting the points M. /P and M /P indicates the- limit

In figure 5 satisfactiongis maxi-_

2"
ndzed at* point A°with censumption of x1 and x2 - Because the relevant
budget constraint M, /P s M /P is tangent to indffference curve Uy» mo -

higher level of utility can be achieved than the 1eve1 indicated by U3

If the price of x rises ,the slope of the budget line (i e.,

ratio of prices) also increases. For the price increases represented by

iPl' and Pl" the optimal allocation will be given by xl xi" and x2
".

X, respectively The demand curve fo& X is yielded by plotting these

prices against their respective quantities of X (figure S)
One obvious difficulty in using this approach for estimating a
- demand curve for. the various kinds of outdoor recreation services under

consideration in this study 1is° that requisite market prices are not

Tavailable.‘ The market simulation techniques discussed below represent.

v

Y
attempts to generate proxy market prices for the nonmarket recreation

services, Certain of these techniques are in an early stage of - develop-

ment, while others are more established and have contributed toward more

. efficient interpersonal and intertemporal re80urce'utilization,'

Survey Methods

In direct surveys individuals are asked how much they value

e e

If it is assumed that both X and X are market commodities,~the-u»'
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’~a particuiar'recreaeion'service. This vaIue information is cOmbined

. o )

- with- additional information about “use: frequency to determine a net will-
‘2f_ingness.to pay for a service,'usually on)an annual basis. The required

information can be gathered from individuals either through self- -

‘administered questionnaires or through some form (i,e.,telephone or in-'
'person) of personal 1nterview. Thus, the direct approach of estiﬁating '

recreation service benefits attempts to establish 4 demand curve by

.
=

inquiring of the recreators the maximum amount they would be willing

. to pay for use ef or. access to a recreation service, rather than being

vt:‘excluded (see Hammack and Brown 1974 Knetscb and Davis 1965, snd U S.

&

Fish and Wildlife Service 1975) : This approach implicitly assumes a
theoretical structure that annual-consumer surplus is a'function-of the
'relevaht arguments of the demand funcéign;c; o ‘-;:; o ;‘%,

'The survey questfons concerning willingness to Pay (WTP) can be
framed in one of twoiways.z' An individual could be asked his total WTP
to receive 4 specified level of provision'of a public good as opposed to
réceiving nothingm That is, he{is askedLVhat he would be WTP to consume

.a superior bundle of-services than is now available. An,unbiased\answer
is‘a‘compensating variation measure of welfare gain, assuming‘the good

. is 1n fact provided at the nemlv specified,level; ;This.compensating :
variatipn measure is the‘integral:ofpthe~Hicks compensated dema?d curve__
for the publio good, which by definition'holds utility~constant at. a
-level tantamount to zerolprovision of the public good. _Alternatively,
individuals could benasked to indicate their margihal WTP. for an addi:ign
to th; existing stock of a particular public good, Qb.' The ansﬂ!?/:o

this question is the derivative of the expenditure function with respect

| ¥
te 0, or the marginal demand for Q. The latter, marginal approach is
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A ' L - D : o , ,
- more often used because it presents a more realistic situation to the

respondents. C : e

N -~
y

The demand estimates obtained from‘direct'methods are theo-
retically defensible, but the major practical difficulty with this

type of approach lies in obtaining unbiased and reliable information -

, this type of approach lies in.obtaining unbiased and reliable information

~

from consumers by merely COnfronting them with hypothetical questiohs

about recreational serbices which have traditionally been regarded as

free or very nearly free. Many economists have argued that consumers

-

‘fhave ah incentive to’ strategically misrepresent their- preferinces (Bohm
'1971,;Hammack and BroWn 1974, Mﬁler 1974, Tideman 1972). “One such bias

is that ratibn}l*individuals may understate their WTP for a recreational

service, hoping thereby to avoid being charged as much as they might

-actually willingly pay and to continue to enjoy the activity at its-

present cost and level of use. Alternatiyely, a rational individual who
. > .
feels that his favorable response oill lead to improved service and that
the repayment obligation—eif any~~will not be related to his response
will tend to overstate WIP in order to generate a stronger case Eor the
improvement or preservation of é recreationai seryvice, preferably with-.
out any increase in payment obligation. 1In either case, the response
hae no relationship to preferences or WIP, but is based on the indi-
vidual's anticipated influence on the decision of whether to supply the
public good and ite potential arreptance hv the authorities colle~tring
the dara: '

Efforts to provide a solution to the problem of rational rtrategis

hehavinr have generally either attempted teo measure the hias and ad{junt

actrnl]l veeponges acecordinglyv, nrY tg etrusture qeationg purposefulilv

36

-
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Ttp eliminate- incentives for etrategic behavior. kuti'(r974)‘ﬁee;showﬁ.“‘
.that if the’ functional relationahi;_;etween the true WTP and ‘the’ indi-
vidual 8 WIP response can be apecified it is possible to estipate the
A‘coefficients of this‘function andvcompute the true WTP fromvthe WTP
ragponse. Kurz was eble to identify the biasAfunCtion only for oar—' g'

' ticular sbecificetions of the functional reidtionships between true WIP

| and WTP resbonses; and only When'the bias function waS'the'same for all

individuals. BecauSe the degree of bias is influenced by expectations

.of the affect of responses on the public good supply and repayment

v
-

obligation, homogeneity in bias functions dcross individuals 1s highlyA ir, -
‘uniikely. | |

A more operationally fruitful;a;enne to eoiving the ‘strategic
beheviOr proolem has been the design ofvexperinentei situations orfe
set of qneetions that attempts-to eliminete_the incentive for strategic_
behavior. Incentives can be circumﬁented byfphvaeing=the QTP question
fn'a manner ill-suited to affordfng the consumer.an-imptession that he
is  being asked to respond to the suithbilitnyf existing uses or charges.
Some_researchets have asked reapondents to reveal their WIP. in obvious

hypothetical situations (Gotdon.and Knetsch 1979, Randalllgttgl. 1974)
and in one instance respondents were expii;itly informed that their‘
ansvers were completely independent from the supply (Hammnck end Brown
1974), Other researchers have argued that individﬁ%is recognized inter-
vievers were not acting in any official capacity, and thus they conld
infer that their responses would have no direct impact on the supply of

public goods or on repayment’obligations (Brookshire et al. 1976,

Ciccherti and Smith 1976).



hlthough carEfui'survey design ﬁay elininate manyrof-the prohlems
oi strategic behavior, there are several difficulties inherent to this
approach - The first is that despite the efforts of the researcher, the
individual“may opt,to look beyond the specific experimental situation
‘and attach’a pos ve probability to the likelihood that the survey

‘ results will eventually affect provision of the ‘public good 3 A second
_difficulty is that individuals may see no advantage to articulating an”
accurate response. An accurate responsé would be one that is consistent

4 'with the underlying preference ordering or utility'fnnction peculiar to
.an individual and with the behavior that would be displayed if the public

’ b K >

good were offered in a private market with exclusion mechanisms The
accuracy of an-individual's responses is goverred by the incentive for

accuracy and the ahility of the individual to make an accurate deter-

mihation of his preferences.

)
I

. The latter aspect presents a third problem; incentives aside, the
\\\\i/diviéﬁ Iéjay not be capable of.stating his WTP for a previously un-
‘pr. ed_ggg A particularly i1f the situation is a hypothetical one with no
close market counterpart. Assuming, however, that an individual can
accurately express his preferences. an individual with a true demand
function for a private good, x = D(p), vill avoid actfhg in accordance
with a different demand function, x = DP*(p), in order to avoid a poten—
tial utility loss. However, in a hypothetical situation the individual
is not called upon to live with the congequences of his respnnse;‘there
is no actual utilitv loss associated with an incorrect response and
no incentive for}an.accurate responsei "The need for accuracy incentives
poses a dilemma hecause the guestions which moet pffonriva]v avoid the
birged vegpenree alen el{minate any incentiver for Ar. niymto tegponace

-

-« .



This thorny problem has been either ignored or assumed .away in the .

-

& -
theoretical literature on preference revelation. 4 Sl

Response accuracy is costly to an individual in terms of the time

Kl

-and mental energy (both in a direct and in an opportunity cost sense)
that must be expended to gather information, process it, and reach“a
conclusion. Freeman notes, "if accuracy is viewed as an output, its -

-

‘cost is an increasing function of the degree of accuracy" (p 97). The'
_difficulty introduced by the positive correlation between the degree of
.accuracy and the cost to the respondent is further exacerbated by the
.absence of incentives (benefits) to induce the individual to develop
more accurate estimates

Abstracting from preference revelation bias,s-::;re are-a nUmber

of remaining difficulties inherent to- a- direct approa

3

First, the

lsurvey method and the surveyor must have neutral effects on the responses'

provided and the value of the activities or experiences must’equal or
exceed the participation costs incurred, implying consumer rationality
Second, there is a problem of modeling the demand for a recreational.
activity when the recreation experience is not a single commodity;.

but may vary across persons, across trips for a single person. etc.

Thus, it is difficult to determine the correcﬁ'econometric specification

; iﬂ and the correct argu-
b W

o

of a WP function implied by utility niixd

- ) &
ments of the utility function. Aggregatiqh
temporal shifts in commodities from a public to‘a’private good all com-
Jplicate the direct approach further. Ultimately there isfno Scientific

' v .
»

method By which a researcher can reject "wrong" results.

~

Jdems, joint . products andA‘
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.- The Bidding’Game .'Appro'ach St e f-_ e

The bidding game approach to valuing nonmarket goods 1s not a Q‘_

,w_ov,

‘ theoretical construct but an. iteratiVe procedure designed to reveal
preferences from responses to hypothetical situations. This approach
which is ‘a- complex variant of the direct survey method has been used

"to measure the value of public goods in the form of- environmental d;sa-

, o
menities (Hebert et al Randall and Brookshire 1978, Randall et al -

1974) and to measure the value of a. public input into ‘the private pro-
duction process. The approach has been summarized succinctly by-Randall
: ..,
and‘Brookshire: o L S , G
"(a) The alterngtive levels of provision of the public

good are described..,(b) A hypothetical market 1s” created

"in substantial...detail...(c) The respondept reacts to

prices posed by an enumerator, Indicating whether he would

-+ .pay the price or. go without the. good: The price is

varied iteratiVely, until the price at which the respondent

is indifferent is identified " (pp. 10-11) . ;

'Researchers have devoted eonsiderable attention to the problems

oot

associated with bidding games, especially toathe problems -dealing with

<

bias and the potential differences between equivalent and compensating
measures of welfare (Randall and Broaokshire 1978) Although -a good deal
of progress has been made and. the bidding game approach is the most

promising of direct interview technlques, some shortcomings persist

E)
!

For example, the approach is designed to measure the marginal value of

i r
”f - (%

a unit of quality or success (e, g.» hunting or fishing success,-short
/

ski- tow lines, etc.), but from the. literature it is not clear how the

demand for. the individual quality component relates to demand for the

activity‘generating the qualitylor success. There appears.to be no di-
pa : , e

rect relationship between utilization rates and the degree of quality

or success. Without such a relationship it is difficult‘to ascertain
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llthe implications of a/change in policy on recreation qualitya. The inmﬂi—
cation, is that individuals do not adjust participation rates in -
response to changing success or quality and thus equivalent and com—
‘pensating surplus measures are more appropriate than variation measures.
Bockstael and McConnell (1978) argue that the seemingly omni— T :_‘
present confusion over whether the msrginal value‘of success varisble Eh};fﬁ\‘ |

- refers to an annual .0T a per trip figure causes econometric problems.

A further difficulty is that results are scientifically irrefutable given

current institutional constraints.' Despite these shortcomings, the e

. bidding game approach has been a useful tool, particularly when it is

iused to value public goods (i.e., when used to—compute equivalent and

3

,compensating surpluses) and to anticipate public responses to future

.‘o

”marketing of heretofor unmarketed goods

‘ Revealing,Preferred'anntity
As an alternative to asking individuals to- indicate their WTP for ,

4§ ‘

‘a given level of public good provision, an individual coyld be asked to

indicate hia«preferred quantity or level.of supply of a public good,

giVen a specified repaymént obligation or tax share ‘In a seminal con~-
.tribution to this precedure Bowen (1943) attempted to ‘ghow that .a non- N
(’market decision—making mechanism based ‘on votes which reveal preferred |

: quantities could generate an optimal level of public good provision
Conceptually, the" model asserts that if all individuals share

~equa11y in the cost of public good provision (Q/N; whe;e N = population),
. -l
~ and if voters preferences are distributed so that the mean quantity Q -

°

"preferred by the jurisdiction is equal to the preference of the median

o

voter, then Q will also be the efficient level of provision of the
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v public good» Freeman (1979) affords the following summary ofthis model

based on the‘Samuelson (1955) condition for efficient public goods '

" © /

aupply. R I B _ ' : ‘ - -

IR, (Q) = MC(Q) ¢ O
where,

3 .
W, (Q), the ith individuals marginal WTP or demand
price for. Q, and .

. B(®

“MC(Q)
L.}
Each individual selects (e.g., vﬂaga voting mechanism) a. particular

)
quantity that equates his marginal cost (tax share) to his WIP, and

the marginal cost of Q.

-

since the total cost (tax burden) is borne equally by all,. his tax share

is MC(Q)/N. Thus, by definition .the optimizi&g\cOndition for the median
voter is - ” o o 3

W= MO - (2)
' .
" where hm is the median voter's narginal WTP.
Assumingfthat the median coincides with the’mean‘implieefthét N-Wm =-.
' Xwi ='MC(Q),‘vhich correaponds to the Samuelson efficiency condition.'
.1f an individual understands that his revealed preference will
;only be employed to genérate a level of provision in accordance with the
2median voter model.and that,the tax share is fixed, then there are no.
‘ incentives for»strategic behavior. Again, however, there are only‘minor
incentives for accurate revelation of preferred quantities | ' '
| The model will yield one point on each individua] s margfnal ng/
or demand schedule.. If these preferred quantitieé were regfeésed against

certain socioeconomic variables (including income, for example), which

are hypothesized as determinants of preference and demand, the regression

\



w

N demand for a variety of - traditionally vieVbd public . goods (e B.s fire

2

™

equation-could.be used to derive,a crossésectional estimatevof'the

©

income elasticity of demand for a particular public good. -However, to

lic good it would be necessary to repeat the revelation prOcedure for a

vl

',1newly specified tax share (price variable) Such a repetition vould '

violate the assumption tham a voting outcome is used only. to determine

1
.

the optimal Q and reintroduce the problem of strategic behavior.

Voting,Models

Individuals are seldom asked to indicate directly their WTP for

a preferred level of'proviaion.of a_public good. Instead individuals
are asked to vote on a specific proposalxor among various electoral-"

.

¥

platforms° An interesting model focusing .on the’ typical yes—no, binary

referenda on public goods supply was used by Borcherding and Deacon y

(1972) and by Bergstrom and Goodman (1973) in’ attempts to estimate the e

and police protection, parks and recreation, general government expen~ .

;ditures, education,_and hdghways) in . the United States. In a study

‘.\‘

l examining the determinants of demand for municipally funded recreation

and eultural services in Ontario; Arthur et al. (1980) provided a useful

[ 4 ¢

‘ summary of this basic voter model, which can be applied even .when there

_ 1is not referendum—typervoting . In the cas® of most . municipally

.

preferences.‘ Presumably deciaions regarding the quantity of the

puﬁlic 'good to be provided by the municipality-—and thus the costs to
3

be shared by jurisdictional constituents——are collective decisions of
¢ .

the constituenta; If-the political process works, the candidatesv plat—

forms will cluster around the preferences of the median voter in the

financed public goods, the budget provides dan indirect measure of public

: .determine other pointa on each individual s demand function for the pub— -

v
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jutisdiction, The outcome-ofvthe vote'may be assumed to represent a
\point on the demand curve of the ‘median voter, and the outcomes for a’
\number of jurisdictions represent points from which the general.price
and income elasticities of demand for the public good can be estimated

| The above studies and a major research'effort by McMillan et al.
(1980, l981) Suggest that the voter model can' provide useful information
‘on the demand for certain types of public gOOds (e. g , fire, police and
rrecreation services) However,~thz~approach will be of limited use for
spublic goods whick have a significant element of interjurisdictional
kﬂspillover costs and benefits (e. g ’. education and pol&ution abatement)
‘Pauly (1970) has argued that the. existence of spillovers can comtri~‘ \
.bute to less than optimal ‘levels of provision. Another shortcoming of *

the voting model is an aggregation problem in jurisdiotions with

_replicated services un&tp-(e gs a network of parks or fire ststions) .

‘and the potential discontinuities in: the level of demand (e g, two fire
_stations is insufficient and three stations is too many), which may Hf
: masked in the’ aggregate demand measure. It is also generally not pos- .
sible to incorporate a. quality measure for the supply of pnblic good,
The incorporation of a quality measure is necessary to adjust for difv
‘ ferences among the actual utilities afforded'per unit of expenditure.

The -median VOter modelAis %a;;d on current enpenditure-levels.nr
marginal increments to the existing supply.of public:goods. fHowever,
the demand.for a public good is at.least in part serviced by the’existing

t ' " > "
supply of public good; thus, an adjustment is required to accommodate

-

differences in thejexisting Supply-among the various jurisdictions. For
i example, newer jurisdictions thay .be spending a good deal more to provide

recreations] services than an estahlished juriediction. not because the

i

i
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desired level of supply is greater, but because the establishedﬂjuris-

diction has previOUsly'provided fpr certain of the. various elenents

inherent to providing a recreation service (Le., capital stock. land,

etc.).: Despis; these shortd%mings, the voter model is a uaeful con—.'
tribution to the study of municipally‘financed public goods based on

voter inputs. Platform misrepresentation,'voters' lack of'information,_

poor voter rgpresentation, and- unfulfilled campaign promisescan become A
s .

-

greater problems in ‘gtate, pSOVincial or national elections.

Hotellin37Clawson Method6 ‘ ' it

"In a mannerﬁﬂ$in to Von Thuenen's use‘of»transportation costs of
moving'agricultural products to market centres as a principal explanatory
variable for- observed differences in land use,. Hotelling (1947) used
transportation costs to account for differences in recreational behavior
patternS'among indiViduals..lAs with other indirect methods, the
" required values are inferred from the observed behavior of participants.*
‘. Hotelling postulated that demand curvgs could be derived by obseruingl
thepparticipation rates of certain population groups at specific’

‘ recreation sites. Tbe demand-curve tbus derived could be interpreted in
the same manner as standard demand curves and could form the‘basis for
an estimate of_thepvalue.of the particular recreation site.7

By utilizing Hotelling's concentric zonerconcept, Clawson (1959)
was able to quantify participation—travel cost relationships<tor numer-
ous .U.S. national'parks;' However, in the model, wbich describes par-;
ticipation as a function of requisite travel- costs, the quantity
variable wgs specified as a participation rate for outdoor recreation at

a particular site and by a given population group. To express the par-

ticipation (quantity) variable in a more absolute measyre (e.g., actual



recreation days consumed per unit of time); the price proxy (i.e., trans-
“portation costs) is varied.fand the response in'the.quantity utilized is

!

observed for.thé-various‘population groups Thus, -a second function
directly relating price to some absolute measure of quantity used is -
.derived. o S - ' - ) i
| - Glawson could thus project participation ratdp tor‘each con-

o

centric zone and for‘various-assumed user charges by assuming that con-

1

‘sumers’ view a change in ‘user charge asitantamount to a cnange in trans-
portation costs: Multiplying projected visitation rates py‘various uSer
charges, it is possible to. estimate the monetary recreational value for

a given site. ’

The travel-costgmethod requires a‘number of restrictive assump—'
tions, including some strong assumptions about the homogeneity of
preference.structures among the variOus population groups, unique-
purpose trips (i;e.;nb joint products); similar recreational consumption
"patterns across groups;Land'the similarity of alternativewconsumptive vy
uses for all groups. Another serious deficiency of.Clawzfn's analysis
is that the non-price effects of distance and time are ignoréd, which
. could contribute a bias toorecreational value estimates |

| One study that has expanded Epe’travel-cost model is the Oregon
salmonwsteelhead study by Browh et gl (1964), which‘included_both
income and:physical,distance variables" The Oregon study also employed
:composite price variables, comprised of travel costs, food 1odging,
etc. Other studies have included the nonmonetary effects of the"

Pleasure/displeasure of driving and time involved in travel (see also

the variation discussed in the gection below).

»

-
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The Hotelling-Clawson model also abstracts from the quality l
) differences of particular outinga. In an interesting extension of the
basic modeI Stevens (1966) approached the quality problem by including |
a success variable which was based on angling success per unit of -
.angling effort, as . an erplanatory vatiable in the'function. Numerous
.other variations of this travel—cost\method could be cited as it is
one\of the most popular of recreation valuation models, but most. ’
variations have only solved one of the many problems ‘of the moﬁel

 and often-at,the cost of”creating additional problemsf A ariant is

 discussed belou,

The Brown et al. and Edwards et‘al._Approach

In.an interesting attempt to avoid the restictive assumptions
- of the model by Hotelling and Clawson, Brown et al. (1973) and

Edwards et al. (1976) focussed on the individual recreational consumer‘

)
.

\fhe authors argue that a-more realistic explanation of the behav.ior of %
recreation ‘consumers is made possible by disaggregating recreational )
costs ‘into components representing the cost. of travelling to the site -

and the costs expended on--site.8 - In the Edwards et al. demand model

the price variable is- the individual's annual on-site costs and the

quantity variable is the number of recreation days consumed by the

. individual at the site. This information~was used to determine the

average user:S'site demand.curve, from'which the economic value'per L .
.visit uas computed using'consumer surplus (net of travel costs) The

total site value equalled the product of per~visit values times the

aggregate number of visits. |

Despite some difficulties (e.g., in determining the critical rec-

reatfion price and total site values), this study properly utilizes



individual observations to economerrically estimate the demand curve
for a recreational re30urce. The specification of the demand equation

is an improvement over earlier models in its consistency with the
. ~.w* ' <
eeconomic¢ theory of consumer behavior

- ‘ 16‘ T ‘s&
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*ﬁThe-Grauity-Potential ﬁodel

The gravity—potential or spatial intetaetfon approach is a

- e ,
: specialized form of the travel cost model n disuance is sub—~‘ -
stituted for travel costs. Ihe graVity model is a tg%p-distribution e w
.;;

" model which is used to estimaté%!rip interchanges between all pgirs-

of origins and destinations The_model 5 theoretical foundation is

2
.

Newtop's Law of Gravitational Force, which states that the gravitational.,.
. ;;w.'

force between two bodies of dense matter is directly proportional to
the product of their massses and inversely proportional to the square

of the distance between the bodies, that is:

s
X

2
F = GMM, /D)

where,

F = gravitational pull;

G = constant, :

M = masses of the two bodies, and
DIZ - digtdnce between the two bodies.

Although.the model'is.theoretically founded in physiCS'(see Tsard 197%),
work has been focusSed'on accommodating the principles of social
behavior. For example; McAllister.and Klett (1976) have adapted

the gravity model to explain ski trip traffic: Anderson (1979) pro-

P

vided a rhenreticsl explanation of the mndel ar arplied to ~awm-~dir{ec:



and Niedercorn and Bechdolt (1969) derived a gravity ‘model from -cop-

sumer theory by using a logarithmic and power utility function.

T

Sutherland (IQSQl.nqteS:that.tne gravity ‘model.is 'a distributibn_
model; it_takes a given_number‘of recreation activit§ days eminating
from pdpulation.centers and. distributes theﬁeadaysbin'accordance;yitn
the relative attractiveneggtand spatiaI‘impedance@between origin.and
destination. Origin~factors represent the push or ‘stimulus exerted bv
the osigin, and this propensity to‘generate recreation trips is |
explained bstocioeconomic variables such as age,.income, occupatien,

population; andveducation (Clawson and Knetsch '1966). The destinatﬂon

or site factors, often called attractiveness factors, represent the

‘ pulling force exerted by the site. Proxy variables used to express

this difficult- to—quantify site attractiveness factor may include ski

hill capacity, water acreage, oOr the number of campsites, inter alia

"The third element of most’ gravity models is a linkage factor represent-

%r“

“ing .the distance between the origin‘and the site. This linkageﬁﬁactor

is usually measured in miles.

basie‘gravitv'modei has two important properties (Ewing, 1980).

First,, the medel allocates trips emanatiné from origin i by considering

»

the supstitutability (in terms of attractiveness and spatial impedance)_
¢ O .
amonéﬂj alternative recreation sites. Second, the total numﬁerféftf*
trips (XPi) is exogenous; adding sites to the system.or altering Ine-
comparative attractiveness of existing sites will foster an adjustment

in prevailing site usage (i.e., some sites will gain at the expense of

othere).



Numerous varfatimns in the model have been specified, but most
. _ ) ] . . N
can be represented by the following equation developed by the Bureau_of

Public Roadg (1965): > . S re

?%3 P Cthij/ZAjF ) i (3

g
* 4

and with the conéffaiq;g:

. . : T, =P ) (&)
o 1 ¥
&, , 513 |
{ >:>:T EA ' (5)
v iJ //
' ) o

where,
T,, = fhe number of activity days produced at origin 1 and

‘attracted to site i, .
P = the total number of activity days préduced'at origin 1,
A, , = total number of activity days attracted to site\‘§;P

- a calibration term for interchange 7. which vefleltq
the effect of distance, and
k = a recreatjon n]ahniﬁg region.
In this generalized gravity model,'art'vitv davs/are expressed as

a funetion of site attractivenesrs, =a 1ink;go factor. and the a;tractﬁue~
nera nf euhgtitute sites However, in equatjion (3) the linkage varinhle
.-, distance) does not distinguish between time and travel coste.
which may result in biased estimates, and the qusntification of an
att:activepess variable is a difficult task (gee Arrhur, 1977)  Annther
major problem with this simple gravi‘'v wrdel 'g *hat the rrt;1 nurher
~% recreatinn tti‘i”S ’(Zpi) ig unkn~tr ond vt R R S I

P
»

&
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‘ eqtimates of ZP1 must accommodate these changes. 5

= g

wh

o

Clearly, as the socioeconomic factors of a population chdnge. the

o
McAllister and Klett (1976) formulated a variantiof the basic
gravity model that statistically eetimates a regional total of récrea-
tion trips by separating recreation perticipation into'trip-generation‘

-~

and trip-distribution elemeénts. .Trip generation refers to the total

-number of recreation trips expected from a population region.' The .

trip—distrioution component refers to the number of‘toteiAtripsdeoporf'
tioned to each of the j'recreetion sites. '~',v : . '..'v , | ot
~ The beq@srgrarity ﬁbdel is unreeponeive to -the noniinear reletion—
ship between distance and the'oerceived.distance (Wolfe,.1970); as a
consequence the model overestimates the number of short recreation trips

and underestimates 1ong trips (Wilkinson, 1973 Beaman. 1974) The non-

. linear relationship is thought to be the product of recreator inertia.

Inertia is held to forggtall a number of short trips, but once a trip is

actuall& initiated,’nomentun may roster a trip offgreeter distance than
that predicted by the wmodel. An inertia model is an improvement ‘over
the gravity model as distance is o longer constrained to a linear
re]ationship with trips.

Basically, the gravity model (including its variants) is a trevel
cost model which uses distance instead of travel costs EEE.EE: Becauses

distance and travel costs are directiy related, the relationship

~"betw-.een trips and distance (travel costs) is applicable in both traﬁel

cost and gravity models. The grhuity-approach also requires a number»of

the same restrictiyo-eeeum tions of the travel cost models. For exampleff

/"~\._4/ ~

the, Fprreat'on site is assuqed to be the primary deatination' elements e

P

"o vh\n gite ver‘fnt should
\

relatively hnmngeneous, and individual
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'distancéf traveled must have suffiEient vgriétion té gllow demand
estimation. - |

The gfavity apﬁroach does .not account for the joinf production
aspecf typigal of récreaiional trips and.ﬁny at;eﬁgt to isolate a par-

ticular activity will result in-an incorrect estiﬁ;te of frip demand.
Also, the model uses distance as a.psfte proxy, which inherently . u
enforces the éséumptio; that recreators have similar access opportuni-
tiés for all sites offeringlequal recrea;ion ekperiences. On thg

othervhand, the gravity model i#s relatively easy to implement because

the requisite data are more readily avéilpble than travél—cdét data.
) - J
-Logit ﬁodel ’
| While the logit ﬁodél is not aa evaluative technique per se,

it provides a means for éccom@dating qualitative'ﬂata;inherent to

the recreatipn experience. The undergaking of ; hunting trip or
acquisition ofva hunting license or bagged animai can be viewed in a
binary context, as a yes/notresponse. :In iuchoinstances the dependent
variables in the models are qualitative, ;gilecfing‘this binary choice. ’
A vecent &conometric adaptation abplicableigﬁ”sitﬁations of a gqualita
tive dependent variable is the general logif.ﬁqqgl, a probabilistic
model that delineates an S-ghped cugyé?%igrriligator 1978, Wennac~tt
and Wonnacott 1979). ﬁ% #

9@‘\.
Theory of the Logit Model. In b¥nary choice situations a numeri-
T . a _

cal dependent variable can be obtaineg by computing the sample fre—
2 7 :
quencies of one of two relevant alternatives.  If the relst've freg

awencies ‘are inflnenced by the exogenous variables X,. .- ¥ . cone

\
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" regression model:

. | - . , C i¢’v

.Qpproaéh to estimating the relationship is-to épééif& a simple linear .

. . . . ) 4
' . o - v i ' .
“

g
e
»

P = Bo + BiX1 F B2Xo + ...+ B X, tu _ . (6)

(3] . .
-

where,  . .

P is the probability of an event (e g., a trip, bag, etc. )

8 are estimated regréssion coefficients, and '

u is a stochaétic*distgrbance term.
IQterpretiné equaf%pn 46); a unit 1ﬂcréése'in Xn produée; a Bn increase
in the probabilit§'(p) tﬁat the eﬁent‘will'bécur.j

Use of a linear funttiontgé repreéent'prohability&presengs~so;e ,
furidamental theoretical'inconsisten¢iéé..'Qith‘; linear'equatiqn, con-

stant increases .in Xn_always produce cbnstané increases in p. .Thus

- ‘with t“s approach it is possible for a. predicted value of'p to be

negative or greater than one, contrqgicéing7its meaningful interpre-

b

tation as a relative frequency (see,figuré 6). One can adjust for

’

: - R T ;
these counterintuitive valueg_by,éruncating the linear model at zero -.

'and one. Such an adjustmeﬁt:i§7hppropriate if constant changes in Xﬁ

affect coﬁstans changes in p. However, it is more likely that a given-
change 1in Xn will produce a de;;easing rate of ehange in ﬁ éé f
approz;ches the limits of zero and one. }I'In such instances ,ﬂ a gradual
tapering towthe limits (i.e., a constant change‘in X produces a
relative change in P) is more theoretically appropélate necessitating
rho employment of an ‘alternative specification.‘

One such alternative specification is the logit form of regtession

analysis in which the linear function 1s trausformed to reflect the

53
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‘where, .
P is the prohability of participation in hunting,

X is time, s
Y =1 when participation occurs and 0O when no .

participation occurs; and
a is the intercept of the linear regression model

%

Figure 6. Lineaf'and,logit prqbabiiity merls
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| éhefé;j"é;f} ;;;\;::J: ) ;-ﬂ_:lpf'i“\iiiii[ :;ﬁ7 :” . v.r;}rls ‘i
o ¢ is a vector of coefficients €¢1, #2; .;., ¢ ) for n fih ;:Jéf‘ft.*-fOM:
‘fl_ explan;tory vgriables and B | L %.
{‘ v.is a stochastic disturbance term. . lajl?f; ‘.‘ﬁ. B Qh-,‘ |
..Intriligator (1978) notes that this‘procedure:_;.‘ 'L
~ . ,; ensures that no-matter- what values are. taken by the
explanatory variables [Xn], the implied or predicted value
of the relativp frequency must be’ positive and less than
one." (p 175) - , S L ~;; At
- hiThe ratio of p/l—p is the odds ratio in,favorlof an activity .
being undertaken and theunatural logarithm of this odds ratio is called
| a log’ odds orglogit (Wonnacott“and‘Wonnacott, 1979), Solving“equation ._%f;:
(P in;termhwdf~?fproducee 4, ‘,. L ‘"‘,j;:i‘ T _“.2‘;i‘ c h':‘ /ji
P - 1/{1 pe(@ kx G
"Equation (é) is termeéd a logistic curve, and prgduces an S-shaped curve d . N

similar to the one shown in figure 7, the difference being that as

’AjX* - @, 'p> 0 and ag X+ + =, P> 1.00.

There are difficﬁltiea\in estimating the logit model however

A Wonnacott and Wonnacott (1979) have noted that the logarithm of P/(l-p)
‘ will behave in an unexpected manner when the dependent variable is

Ca binary variable.u This effect can be reduced by partitioning the in-
dependent variables but with a cost of increased bias and econometric

-complexity (particularly if x is a large vector) The ¢;estimates‘are
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where,

o ’:> , Xmax

P = the: probability of a hynter accepting the offer

X = the dollar amount offered to a hunter .

Xmax = the maximum offer presented.to any one hunter .

OAB = the shaded area representfﬂgotﬁélexggcte&‘value
or average consumer surplus assodlated with one
permit ¥ I

OB .2 the curve expressing the relationship between the

Eigure'7f Valuation witﬁ

dollar ampunt offered and the probability of a
hunter accepting that offer. - -

. .

©

the logit probability model
x N -

1

SR}
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' best estimated using maximum likelihood estimates where. the paréneters

" are estimated recursively until the vector best describing the data

‘set ‘is determined

Another empirical difficulty with the logit model is that there
1s no gssurance that the probabilities dqm to unity oner all cases.
vGonsequend.y there is a tendency for»minor biasing bf the. exponent

-~va1ues and major biasing of. the coefficients | Effective employment_of
the logit mode1<for eysluation-or forecasting purposes requires that
the probabilities be.adjusted to sum to one (Peterson..Lime and
Anderson, LéBO).F : - ' 13'4 - 4

i\ : : ‘ ¥ ’l\f

v 0
i A Di'scussion of the Application of Logit Methods. In a recent

dyvb}" Bishop and Heberlein (1930) th@logit model is used to value
, . . . . Ry A

- ‘_;;/ the takeéit—or—lesve—it.responses‘of Canada Geese hunters }n Wisconsinf
Resident hunters,werq'sent%checks through the msil and were then
“qnested to returnﬁeither the check or their hunting license. The

situation is ¢onstructed in.which the hunter is confronted.with the

Y 3\

binary_choice of-accepting the compensatory payment in exchange for
his hunting rights or rejecting the payment snd.maintaining his hunting
rights. With use of the logit model, the value of thisﬁchoice is con-
.verted into a measnre of willingne‘s to sell. | h

In the logit model used by Bishop and Heberlein (pp. 20 23), P
represents the probability that a randomly selected hunten from the -
resident hunting population will exchange hunting rights for an offer

A :

of X dollars. This relationship is expressed in eqnstion (9) and

illustrated in figure 7.

p= 1/{1 + e~ (& ¥ ¢10X), . (9) «
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Because any hunter willing 'to sell a license for a given amount of

lmbney. X, would rationally do 80 at any higher monetary level, X + Y,

the curve in figure 7 1is analogous to a cumulative density function..

As X + Y. incSQases. the p value approaches unity. Bishop and Heberlein

1

contend that if the density function in figure 7

'...is truncated at some relatiyely large offer level
such as [Xmax] ...Then it can be shown the expected value of
.a permit [license] is given by the shaded area [OAB in figure
71." (p. 22)

This expected value of a hunting license (V) may be intefg;eted as the

compensating-surplué for the mean hunter and is mathematically

11
expressed a$:

~

V= Xmax - K[ (1 T OInKY),, o)

B
~

' Theitotal consumer surplusris the product of V times the number of

»

hunting licenses issued. .
‘ \ ! :
An examination of two extreme cases illustrates that the shaded

area OAB in figure 7 is Ere consumer surplus aasociated with hunting
licenses. At one extreme; the hunter-respondent Qould willingly
exchange his hunting rights without compensation (i.e., X = 0) and the
1icense JVvaluation is p = 1 multiplied by zero. Thus, the probability
of accepting the compensating offer is always unity, irregpective of
the X value, and theye is no area above the probability function At
the other extreme, a hunter-respondent is not willing to sell hie,
hunting rights for any value less than Xmax.‘.At Xmax p = 1 and license
valuation is p = ] - Xmax, However, because p = 0 for any X less than
Xmax, the probability function is coinsidental to the X axis. Con-

sequently, the rectangle OABX corresponding to the license value is

above the probability function.
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A.majorvadvantage of the loéit model is that it faeilitates the

quantification and incorporation of a ¢hmotomous dependent variable forp

\ econometric analysis, thereby providing an avenue‘%or analysis of mar~'

 kets created. for valuation of nonmarket‘goods. -Bishop and'Heberlein
note that the‘objective‘of recreation valoation research is to estimaté
the ¢onsumer surplus that would acc::tw}f-a-market existed. Theéy argue

A

that creation of a]temporary market for the relevant recreational

g , activity removes many of the incentives for strategic behavior inherent\

'tthypothetical market estiﬁhtion techniques such as a direet question-
12 , : -
'ing or»bidding game approach. . L
A market creation could provide some distinct: advantages over
\' . . I

the traditional travel cost approach as well The measurement problems
AN

associatedawith evaluating monetary costs, inclusion of temporal oppor-

tunity costs, incorporation-of consumption substitutes,»and the‘need

. o :_;‘: e ,
to control for individual differences in tastes and income leveéls are

some of the major shortcom?ﬁée of the.trayel.cost approach. 'In a sﬂhue
' lated market suoh as that employed by Bishop;andﬂﬁeber%ein;.the above
measnrement problems are circnmvented'becaUSe the\indi;idual includea k
ail of these eonsigerations in his decision to maintain or Bell‘hie
hunting.rights. |

Despite the potentiallpositive contributions of models similar to

Bishop and Heberlein's,'a nunber of impediments to their application

to resource valuation remain. ‘Institutionalﬁbarriers and intransigent

bureaucrats . are ‘1likely to impede attempts to further test and perhaps

employ such methods. There also may be high management costs, par-

. o .
ticularly if only participants' willingness to sell is tested. A final

monetary constraint involves enforcement costs required to prohibit

.

b
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.
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.individuals from participating in- the recreation activity after they
" have exchanged their rights, although this latter problem is faced in
4management of'all\wildlife resources withflimited hunter acceea.

f‘ In conclusion; this section has diséussed a number of methods:
that have heen used to evaluate'recreation resources. One theoretically
appealing approach to the study of recreation demand has been to employ

'so-c%ed household production functions (see Chapter Iv). Other recent
approaches have involved a combination of hedonic and voting\modele,
variations of bidding games in combination with a direct survey and
variations of the expenditure function apprpach to evaluation.

It is apparent from the discussien ahove that every type of
’valuatiop model has some relative weaknesses, whether conceptual
' methodological, or practical However, it is also apparent thatv
most models havevmade:positive contributions to the developmentlof - R
recreation valuation techniquesgand that further progress toward .

aiding in the efficient use of finite recreq§$onalxresources is

likely forthcoming.



Footnotes -

.

‘For a discuesion of the properties of a well-behaved 1ndif£erence
curve see Greene (1976, pp. '21-45). B

There are numerous ways ‘of eliciting WIP values. individuals

could be asked outright, or an itérative, high-low process could E

be employed. ‘Another approach-used to indicate relative pre-
ferences amOng goods is to assign quantities ‘of scrip or coupons
and ask individuals to allocate this budget across the goods in
agcord with their preferences, see Pendse and Wyckoff (1974)

and Strause and Hughes (1976).

. For a discusgion of this difficulty and experiments related to

_to it see Bohm (1971), Freeman (1979), Groves and Ledydrd (1977),
Kurz (1974), Maler (1974), Tideman-(1972), and Tideman and '
Tullock (1976)

Certain researchers have considered what circumstances might
enhance response accuracy; see Bohm (1972). Knetsch and Davis
(1966), and Randall et al. (1977) ;

It is also possible that the problem of preference misrepresent-
ation may not be as significant as anticipated. . Recent research
by Bohm (1972) has shown that WIP for publicly provided com— .

. modities did’ not vary, regardless of whether the estimates

- were collected through direct or indirect types of questions.
The results of Heberlein's experiments, however, suggest that
response bias may vary substantially. depending on the issues
involved (see Bishop and Heberlein, 1979). -

The term Hotelling-Clawson is used in a generic sense to repre-
sent a myriad of methods used to estimate the demand for non-
market recreational services; they all draw on the fundamentals
~of the work of Hotelling (1947) and Clawson (1959).

For a thorough discussion of rhe procedures, the 1nhereht dif-
ficulties, and the requisite data see Clawson (1959) and
Phillips et al. (1977). , .

Edwards et al. (1971) have also, argued that the analyais of
recreational demand is more properly confined to the sample
of recreators' than to the base population used .in. the Hotelling-

Clawson methodology. (Cec also learse 19(3 )

At the zero end of therlinear_function the condition is expressed
as lnp = a + ¢X,+ v. At the upper end the condition is expressed

as In(l - p) = a + ¢X, + v, Combining both conditiohs yields the"

conditioned linear function: Inp - In(l - p) = a + X + v,
which can be written as equation (7).
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11.

12.

For a. thorough theoretical discussion of the logit model see
Pindyck" and Rubinﬁeld, 1976, pp.,249-254

The variable Xmax should be ‘the offer priée at which the last

- hunter would sell his hunting rights.. Bishop and Heberlein use’
$200 as Xmax, but note that the data predicted approximately 10
percent of the hunter sample would require offers in exceéss of .
-this arbitrary Xmax. Consequently, the estimated compeneating _

surplus in aggregate was a. conservative estimate

"Hypothetical" ig ‘the term: used ‘by Bishop and’ Heberlein and
describes the nature of the market, not the’technique used to
simulate it. .

Be
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THE HOUSEHOLD PRODUCTION FUNCTION OR thonrc APR‘I'CI‘N.G- TECHN1QUE

The term:hedonic~is given:to thie.valuationltechnioue'because the -
pleasure-generating characteristics of a’ good are of prime interest in -
this approach One of the first authors to present the idea of hedonics
 was Gorman (1956), but Lancaster (1966 a and b ‘ 1971) generally is
credited with the origin.of the concept.- The Lancasterian approach
differs from classical utility‘theofy.in~thaticonsumers derive'utilityr
from the attributes or'characteriaticsﬁigherent4to theigood_and not l;
from the good itself. Thus, the denand‘for conaumetdgoodshisza
derived demand; ‘the characteristics of a good generate utility, and ;
‘the goods are merely the inputs or the intermediate products in.a’ |
utility production function. .

Generally‘a,good will possess ainumber of different‘chaiacter;
istics and any particular characteristic will not be unique to- any
single good. gln addition, a combination of goods may foster different ”-
characteristics than ‘any individual good in the mix (Lancaster, 196685b)
Translating this concept into hunting terms, the hedonic concept'impli-
'citly assumes that hunting conSumens acquire utility from the hunting >

e

experience derived from a site and not from the hunting site ger ee-ﬂ

(Ravenscraft and Dwyer, 1978) .

[}

This fundamental change*in utility theory has been combined with :

classical production economic theoty. The product; termed the_house-
% : L .
hold production approach, has afforded an interesting and‘theoretically

rigorous. avenue to the generation of implicit or shadow-prices for

63



if o "These [implicit] prices could be obtained 1f we. could

64

'fnonmarket recreation goods such as hunting. Brown, .Charbonneau and Hay

i(1978) provide the following overview of this technique.

observe total expenditures of many individuals ptherwise
alike except for the different quantities of characteristics
‘each consumes. -A change in the quality of a given charac-
teristic -would then be associated with a change in total
expenditure. The set of these marginal values is. <.l demand
- curve under competitive conditions " (p. 1)

3 Consumer goods are viewed as being purchased by households and used

to produce commodities or characteristics.

Rosen (1974) defines hedonic prices as the shadow prices of

.7h0usehold produced characteristics. The hedonic prices are obtained by

T

used to,determine the demand curve for the-activity, after which the

' observing prices of the particular products associated with specific

’

-amounts of characteristics -and are statistically estimated using

regression'equations in-nhich product expenditure is a function

of activity characteristics. Thelresulting hedonic prices are then

iassociated'consumer.surplus can be estimated in the standard tashion.
A number of recent outdoor recreation demand studies have

employed‘the‘household ptoduction function approach because it 1is pat— R

ticularly"effective in the case of outdoor recreation. Johnson (1979)

' notes that’the apprOach.(}) accommodates heterogeneous consumption

activity, (2) incorporates the inherent role of the consumer in pro- .. .

vducing the consumption good; (3) allows for the wide variety of

-recreation associated expenditures; and. (4) of particular significance
is that the approach explicitly includes the opportunity cost of the
consumerérecreatog's time. The facility with which the household
production function approachlaccommodates certain of‘the'difficult

analytical aspects associated with ontdoor recreation demand research
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v-has,fosteredithevfollowing studies: Brown 1978 Brown, Charbonneau
. and Hay 1978 Cicchetti Fisher and Smith 1976 Deyak and Smith 1978

Oliveira and- Rausser 1977; Smith 1975, and Becker 1965

R The,Eneoretical Foundation of'thefH?PvMethod' .;.jw
The theory underlying the hedonic approach-begins'with the

] -.‘ i ) £
individual consumer (see Brown 1978 and Rosen 1974) Itis assumed

that the individual controls production technology and by utilizing
this technology is able to transform-a vector of goods X‘= (Xl,<. .. s
LI - .

X ), obtainable at market—established prices V= (V . . . ;‘Vn),

i

into a vector of characteristics, R = (R : .'f:, R )

'The typical inputs into household production (x' s) include
the opportunity cost of the individual' time, miles~trave1ed and
capital equipment expenditures.‘ The characteristics (R) produced from
.such inputs include days engaged in the activity and bag . obtained Of~
course, the specific inputs and characteristics will reflect the -
recreational activity being examined. o | |

In-order to facilitate an-iiluStration;of.the theory'it is
assumed that there is ‘some acceptable manner of partitioning a sample.
‘population into n- groups according to some- demand shifter such as in- .
cone.or geographic location Employing this abstractién, figure 8
shows hypothetical willingness- o-pay fuctions (TWP ) and respeétive
total cost functions (TC ) for gndhps 1 to n.1 Neither TWP or TC

is observed Only the equilibrium total expenditure level, the 10cus-

of which is denoted by E, is observable. (In figure 8 .E is purely
hypothetical ) FA' ) N o , .
o _ ‘ ' : D /"”

\.
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fvnology is avallable tc a11 (Brown 1978) The constralnt of a. homogeneous-

'technologlcal capabxlxty necessar11y lxmlts the ﬁactors which can affect

ey e

>y1e1? n. supply curVes, as 111ustrated 1n.flgure.9\§wh1chlls a'mar_ﬁnal

¢ D .

. & . . ~ .
analogue to flgure 8, - L. S . - )
LY . .‘L ’ ‘ ’ ) : ..,.w ' ’ K ¢ ra

ST Hold1ng qualxty exogenous (an Opt1oﬁ d1scussed -in the fol}éwing ‘
éection) the 1nd1v1dua1 is assumed to have aﬁfected a cost mxnlmlza-?f
tion. Then the 1nd1v1dua1 chooses the characterlstlcs and-other gbods :
to maximize ut111ty subJect to h1s budget constralnts.‘ Thlslytlllty :
max1m1zat10n can be wrltten in standard Lagrangean form aS'°. - s .

- Maximize: U ='u(G, R). - 1

subject to: ¥ -~ PG - TR = 0-and LT ?,ZtiRi'- (63 ' ' ’ -

, ‘ . 1.1 ' ) .
where, . Lo b I e S

. B ) ) , s ‘ & H 5 " 'v . .
d = quantity/;ec;or for other goods acquired, . ' L
g | , ) S . N

Ri ‘= quantity vector of recreatiop characteristics; -
Y\ = income, ST .
P = price vector of other goods aéquired, - - = - .o i

T = price vector of characteristics,

o L . :
LT = time available to individual for recreational use,
o . S CoL &
t. = time spent in activity’i, and ' o
Ri = characterlsflc—generat1ng act1v1ty.,

The 1nd1v1dual s ordinary demand: functlon (1 e., Marshallxan

v

- demand function) can be derived from the analysis of ut111ty maxlmlzatxop
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'Thls system of equatlons 1s set equal to zero and solved AL 1s the-ﬁi'

\

Z;marglnal ut111ty of 1ncome and H 1s the margxnal utLllty of t;me. Mhi7f;

The 1nd1v1dua1 selects R to equate the marglnal utllxty of the?-

‘_‘act1v1ty w1th 1ts total cost 1n tenms of money and t1me.. The total
. S ' s ,:;.
: costs con51st of the opportun1ty cost of the lncome used (1 e.,Aﬂe);» ‘

and the Opportunlty cost of tzme used (1 e., uty ) Th;s latter component";”f .
[ L a8
vls the oppdrtunxty cost of tlme, measuted 1n dollars, assocxated wlth

preparat1on, engagement, aﬁi.subsequent d1sengagement, in

: plltltly-assumed that the.marg1nal uti11ty of preparat1on and dleengage— B

ment not. attrlbutable t,.the part1cular act1v1ty is zero.?i For example,;ffffd

, gettlng prepared to hunt and recalllng the huntxng expenlence prov1de L

. \ . N “ - o .’. .t
the part1c1pant w1th the‘measure of ut111ty ‘and - thls measure 1s 1nc1uded

in the valuat1on pt / Thus, the shadow prlce - 1nc1udes the time value‘

For preparatlon, engagement, and recollectxon..u

e

Because the flrst order cond1t1ons/descr1be the equllzﬂflum

R

fﬁcondltlonp for the cho;ce of G and R’thh respect to t1me and mouey}'?””




costs, ‘a demand function can be derived For exampley dhe first
'_1der1vatrVe of the constrained utility function (1) w1th reSpect ‘to *

days hunted (1. e., R ), yields a demand curve fon days hunted. ‘The

B

'demand curve for days hunted 1s of the follow1ng form., : 'gi <

)R'&’ =D(ny, t,, Y, L'l(‘) . - '(:3)

.Estimation éf (3) requires that»individuals are‘confronted wéth
_fa‘gradlent of alternative characteristic prices and is contingent
on continued opt1m121ng behaviour by the individual. 4
Each 1nd1v1dua1 1is assumed to have his own characteristics

S

equ111br1Um expressed by the intersectlon of the Supply and demand

curves (the Sn'and Dn derived above).»xCon51der1ng several individuals,

there exists a eeries.of suth equilibrium'points. Their locus (P
“in figure 9) is neither a demand nor a. supply ¢urve but a mixture
'of.both. The first derivative of E (figure 8) with respect to a
’characteristic——for example, day5>hunted (R )——produces an.equilibrium

price for Rd' Inﬁequilibriuﬁ ﬁd is both the marginal cost ‘and marginal

‘beneﬁtt of obtaining the 1ast unit of Rd 1.e., the hedonie‘price

v

for the characteristic - in equ111br1um.‘
The utility function discussed above is somewhat. limited

empirically because a number of recreation alternatives and general

s

substitute consumption activities are often, for pragmaticwreasons,

. . 5 '
ignored. This model underspec1f1cat10n nece551tates an assumption

that an 1nd1v1dua1 s utility function be weakly separable between
the included and excluded activities (Brown 1978, Poilack'end Wachter

1975). . This assumption implies that the marginal retes'df.substitution

. ] o S R ’
e C:hckg charactersitics included in R are completely independent from

70
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congumptzon of non—R character;stlcs (see, for example&\:uellbauer 1974

!ut 1966).' The assumptlon of weak separab111ty also ‘allows sxmllar .

o

commodltles to be. grouped thereby reduc1ng the number of demand par-.bil

R

ameters to be est1mated and 1mp11es that hedonlc prlce—lnduced changes =

L.

in quant1ty -are the same. for each of the commodltles 1n the group as
6
they are for the entlre group.~

Con51stent with economic tradltlon and the legacy of Marshall

the inverse of" ‘the demand functlon, whereln the quantlty demanded 1s

placed on the absc;ssa as the dependent varlable, is used More 31gn11 :

' flcantly, the demand curve subscrlbes to trad1t10na1 demand theory in

L

>

- that it is homogeneous of degree zero and follows the Slutsky 51gn and

symmetry condltlons (Pollack and Wachter 1975) : ;', "i

The homogene1ty cond1tlon means that only relatlve changes among
’

the lnputs to the demand equatlon (1ncome, characterlstlcs prlces) affect

o

the quantity of characterlstlc demanded , The Slutsky condxtlons 1nsure

- a negatlve own—prlce elast1c1ty of demand and £

L3

-level

) The observatlons along'Pd wodld also permit the ¢ t1mat1on of
supply enuatlons if. observatlons on|supp1y shlfters were ava1 able.,
Ideally, demand and supply functlons should be estxmated 51mu1taneously:
How ver, there is generally 1nsuff1c1ent 1nformatlon to allow the 1ncor-

por tlon of supply shifters into the analysxs.l Thus,_generally-lt is

Soomn
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assumed that 1nd1v1duals w1th comparable preferences and technologles,
but ‘with pecullar 1ntermed1ate product pr1ces, w111 have different mar-

glnal costs of part1c1patxon and w111 attaln arn’ equlllbrlum Opt{mum of.

characterlstlc consumptlon (Brown, Charbonneau and Hay 1978)
DiscuSSion and Critique of the,Hedogéngethod ' -
’ ‘ I ] ) . R L . : . : . “ ’

The hedonlc model is a Var1ant of the travel cost technlque.'

Recall that in the travel cost method households located a greater d1s—
tance from- the recreatlon 31te are.confronted w1th relatlvely hlgher

“\ N .
travel costs, 1i. e., hlgher prlces for partlclpatlon. By cdhparlng par— .

.

t1c1pat10n rates -BeTrO0Ss households of varylng distances from the s1te,

L4

1t is posslble to employ thlS price proxy to develop a demand curve.
The travel cost method is based on site ‘price whereas the hedo\ic}method
: !
A}
is based on characterlstlc prlce. Consequently, the travel cost method

predlcts site demand by regress1ng trdvel costs on tr1ps, holdl g

destlnatlon constant, Par contre, the hedonic method predlcts ch rac-

ter1st1c demand by regre551ng act1v1ty cost (travel and other) on, the

v

1eVe1 of charactenlst1c acquired, hold1ng or1g1n constant. Holding the
origin constant confxnes the observatlons to a particular market in

which all.households face the same ihput price vector.

Hedonic models, similar to most economic models, are limited by
the necessary undenspecification,?but\they also are often limited by
1nsuff1c1ent variance ‘in quantlflable and 1dent1f1ab1e characterlstlcs.

L)

For example in estxmatlng implicit prices for seasonal bag from big
. ; ' ) - »
. o % . . .
game hunting, esearcher:is generally dealing with a binary type of
‘he bag is limited to a single animal killed. A similar

‘response,. j



data shortcomlng is often encountered Vlth survey-generated 1ncome data

: vh1ch are obtalned v1a truncated and stratlfxed scales de81gned to re—-

duce non-response b1as but thereby reduce varlatlon. N

Several necessary assumptlons underlle hedonlc models._ Flrst
o

”ﬂ as noted above, the functlbnal relatlonshlps of each recreator s.._'

"(hunter s) total cost curve and ut111ty curve. are assumed to be 1dent1- .

cal, resultlng in cost curves that d1ffer only w1th respect to 1nput
' prlces and demand curves thd! alffer only by 1ncome. Weak separablllty ‘ﬂid'

of 1nc1uded versus excluded characterlstlcs is assumed allow1ng ag—
=
gregatlon of s1m11ar characterlstics @nd 1mp1y1ng that margxnal rates-
. A S co
of subst1tutlon among lncluded chara;terlst1cs are not affected by the *

. exclugion of other characterlstlcs}- Also. dzscussed above 1s the homo—
e :
genelty (of degree zero) condltlon of the demand‘functxon, whlch resultsf

in quantity demands whlch respond only to changes in relatlve (versus L;;

:._\:
absolute) prlces ‘and’.the assumptlon that recreators are 1n equ111br1um

with respect to ‘the supply of and demand for 1ncluded characterxstlcs.

»

Second tastes are ‘assumed to be constant{across recreators,.

~

productlon -of . character51tcs is assumed non-101nt, and household tech-
nolog? is assumed to be homogeneous of degree one (Pollack and Wacn}er‘
1975). Thus, recreators are prlce takers and hedonlc prlces are in-

‘dependent of the partlcular characser1st1cs bundle, i. e., only xncome ."'ﬂ

affects’ demand; Under condltlons of 301nt productlon and non’?bnstant

vgeturns to sc 1e hedon1c prlces are functlons of the partﬁ?ﬁlar set ofee-

.

R

,'characterlst1cs, whléi may vary by tastes as‘well as ircome: (and 1n Enf' L
‘unexplalnﬁble.manner).’ o, | .u_,L : .' S ifl ;_~:‘_‘ L
| Thlrd thére is the questlon of how to account for the ooportunlty - ,."
, cost of, tlme, though there is little questlon that- such costs should be ' .% -
. . CC . o Coo -

AP ‘-,.".‘. . . ‘ . . - & -
e »}\‘x\. . .



productlon, ‘time generates ut111ty, but the same "unit of tlme can

fugenerate vary1ng degrees of utlkxty dependxng on the reCreator s pref-

ter v111) DR ‘ S

in the’practical rather thanitheoretical realm. Because hedonlc prlces

§

1nc1uded (see Brown et al 1978) When used as an 1ﬁput 1nto household

+

b'erenc r the. current act1v1ty relatlve to alternate act1v1t1es., Thus,

r creators must’ be. assumed to be Lnd1fferent among alternatlve uses of

Y - . . ¢
t;me "(Pollack. and Wachter 1975) Under th1s assumpt1on opportunlty
costs are usually expressed as some fractlon of the wage rate (see Chap-

-

-~

. . ’ o T ) . .
: The remaining'problems associated with the‘hedonic approach lie

'cannot be observed dlrectly, they must be eStlmated from total expendl— -,

tures., 1f thg expendlture functlon is llnear and marglnal costs con-

stant, hedonlc brlces can be calculated d1rectly (e g.5 E/days)

However, in the llnear 1nstance there is no varlatlon &h hedonlc prlces

»

amon% 1nd1v1duals so. the demand func{lon cannot- be estlmated Thus,‘

X

nonlinear expendlture functlons are ei'}mated hedonlc prlces are. calcu—
«

’vlated as a dhrlvatlve of expendltures w1th respect to days (bag) and

51mu1taneous equatlon b1as results following estimation of the demand
L 4

J ‘
‘functlon Both days (bbg) and hedonlc prices of days(bag) are endogenous,

but the expendtture and demand functlons cannot be estimated’ s1mu1-
taréeously (ﬁbc‘kstael and ,McCon:.'xellll978) ‘.

‘ "A fev means of resolv1ng %he result1ng 1dent1f1cat10n problem
‘have been suggested but only the most amenable’to emplrlcal estlmatlon
w1ll bé noted here.7 Bockstael and McConnell (1978) suggest ‘the partl—
tioning of the total sample 1nto several subsets with dlff;:1ng marginal
cast functlons (posslbly on the basis of’dlstance to the act1v1ty 'site), .

Sy C
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spec1f1cally deSLgned to thlS end.

' 1981) .Several studles employlng hedonlc models includlng,this,>.

but w1th enough ver1at10n in. demand shlfters (such as ancome and ex—-'

perlence huntlng) to provxde more than one: equ111br1um poxnt along eachj

v .

marg1na1 cost functlon. Several expendlture functxons would be 1n-

o L

dependently estlmated and used to determlne hedonlc prlces.» The. sxmul— s
. s e

taneous demand system would then be- estlmated as. before. Slmultaneous

z

equatlon b1as would: rema1n, but the 1dent1f1cat10n problem would be '
avo1ded This partltlonlng of the sample accord1ng to marglnal costs

w111 not be p0331b1e in all appllcatlons (e g., ‘the onerpresented be-

-

low) and‘would requ1 ‘ very large sample 51ze, surveys should be

-y

In addltlon, the approprla method for 1nc1ud1ng a quallty
varlable 1n a. hedonlc model remalns a dlfflcult and unsettled 1ssue

assoc1ated w%th use of the technlque (see Bockstael and McConnell

one, have elected to treat qualxty as an exogenous variable. ' This

~ A

exogenous treatment is generally adopted over the endogenous alterna-

tive for emp1r1ca1 fac111ty Although conceptuaIly quallty is- not

1]

entlrely exogenous to the 1nd1v1dual .neither is- it entirely endogenous.

.o

Rather, quallty 18 a comp081te of factors controlled by the 1nd1v1dualr

(e 8- , t1me and money spent locatlon selectedf/and factors beyond

1

the 1nd1v1dual s d1rect ‘control (e g., c11mate wildlife populatxon)
If qualxty is exogenously determlned' the success rate may - ' {i.

'

vary across 1nd1v1dual hunters as experlence var1es, for example,'

but success w111 not be 1nf1uenced by the 1nd1v1dual 's current declslons.1
Such a speclfléatlon is - cons1stent wzth the wxdely used travel cost
technlque for estlmatlng recreat10na1 beneflts. Pollcy changes‘whichi.,

affect the quantity of, temporal access to, or spatial.distribution

‘e
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of w1ld11fe‘w111 affect the 1nd1v1dua1 hunter 8. welfare by alterlngalf??”

i

"‘the qualxty of a trip and thereby w111 shlft tr1p demand Measure-“
o ment of the area between the two demand curves and above the supply s:'
" curve would provz.de an approxmat1on (viltl{ error bounds as demon—-v

e

strated by Wllllg 1976) to the equlvalent area under the compensated

demand curve.- If weak=eomplementar1ty cond1t1ons hold uhen the
- compensated demand functlon is. 1ntegrated back to the expendxture

‘7ffunctlon the constant of 1ntegratlon is not functlonally related

'to quallty (MHler 1974) Thus, the consumer surplus measure derlved
' L

'us1ng the compensated demand curve 'is a satlsfactory approxlmatlon
of the compensatxng varlatron or welfere change assoc1ated w1th:an
: exogenously-generated change in act1v1ty qua11ty |
-7 Alternatlvely, 1f qualrty is endogenously determined (i. e.,
directly 1nf1uenced by the 1nd1v1dua1 or household), qua11ty and
quantity are no longer 1ndependentA Although beneflt estlmatlon
is more d1ff1cu1t 1n the endogenous case, Just et al (1981) have. =
shown that error bounds on compensatlng varlatlon (srmllar to W1111g s)

-can be calculated from consumer surplus in a 31tuatlon 1n whlch changes

"9
occur 1n several related markets Bockstael and McConnell ‘note that

wete ava1lable, the approprliie measure of welfare change would be

<

calculated from: the . 11ne 1ntegral over the range of change. A change

in a policy var1able would affect total WIP via its effect on the ¢’
. quant1ty-of, temporal -access to, or spatial distribution of wildlife.
. 3

‘As . a consequence, the marglnal cost functlons for quantltv and quallty

\would Shlft and a new equ111br1um for quantlty and quality would. be'

1f estlmates oﬁ the compensated demAnd curves To%\‘pantlty and quallty .
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- Footnotes

Conceptually* the dlscu331on oan be expanded ton d1men31ons to
1nc1ude n characteristics. -

<

The d1scuss1on assumes that the second order cond1t10ns ‘are fu1f111ed

"The data prov1ded only a ' total figure for part1c1patlon. Also,‘§

"o it -is not unreasonable to assume that hunter anticipation and

"Brown and Mendelsochn (1980) note that in early hedonlc formulatlons .
: precondltlon to demand estimates was that the price of Charac—
. teristics vary as a ‘greater quantity is acqultgd In the hedonic

recollectlon of the hunting experience are of value equal to active

- engagement. For a discussion of the implications of differing

utilities across. ant1c1pat10n, engagment and recollection see

’Freeman (1979, pp. 2044208) : -

travel expendltures approach the implicit prlces can be either
11near or nonllnear. o, e o v ‘

Rosen (1974) notes that 1nc1u51on of the characterlstlcs relevant to
a Fecreation experience would require massive amounts of data

and would likely defy current empirical estimation techmiques.

Thus, as with any other economic model, only those characterlstlcs
of interest ahd those readlly measured are included in hedonlc

'models.

For a thorough dlscuss1on see Muth (1966) *

'Other solutloné which are useful under very spec1}1c conditions -
' are discussed in N.E, Bockstael and K.E. McConnell. ! "Theory and

Estlmatlon of the Household Production Function for ildlife
Recreatlon Journal of Env1ronmenta1 Economics and Mana agement,

-8 (1981) 199~ 214 e

Tbid.

R. Just, D. Hueth, and A. Schmitz. Applied Welfare Economics and
'llc Polléy Englewood Cliffs, N.J.: Prentice-Hall, 1981.

yv L

10 }&ockq?aeP and’ McConnell op. cit., pp. 201—2b4.

R 3 : .
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CHAPTER 'V

COLLECTION OF AND A DESCRIPTION OF THE DATA SAMPLE .

Collection of the Data

The primary data utilized in this study were obtained through a

1976 mail survey of a sahple of Alberta lfumtersJ1 ’Provincial residente\é :

holding a wildlife certificate during 1975-76 . comprised the population

*from which the sample was selected 'The format of the questionnaire,

is provided in Appendix A
The questionnaire was designed to elicik socioeconomic as well as
hunting value and participation data from the sample The socio—

- % ¥ . .
economic information included residence, age, sex, occupation, family

‘size, family income, and education (cf. Qnestions 1-7, Appendix A)..

: . B : . ¢
Socioeconomic information was Wewed important ag it contributes to
-

. . < . .
the hunter's decision matrix. The balance 6!pthe questionnaire sought

information regarding the actual hunting exﬁerienCe. These. latter items

b3

' included times, locations, and durations of hunting trips; travel Fis-

tances;vspecies sought; hunting successes; ratings; hunting expenses; and

a respondent's extramarket -valuations -ofk hunting experiences.
, g _

Sampling was designed to achieve stetisticel randomness,-a '

necessary condition if inferences aboht'the pobulation are to be drewn
\-

. meaningfully from an analysis based on the sample.i The randomness .

property implies lhat each individual wildlife certificateholder within

the population has the same probability of inclusion in the sample.- The
! : ) ' A4

names and addressesof all Alberta resident wildlife certificate holders
29 o , .



:_(table'l).~ ,This response rate is -above that t

viduals holding various combinations of Alberta hunting licenses. ,

,‘Based on this list the‘DivisiOn provided a randomly drswn sample of

1, 994 names’ and addresses. constituting 1. 6 percent of the total popu-

lation (see.tsble 1) ﬂ.'.ai .

The first mailing of the resident hunter survey , 994 question- o

.Y

.naires) resulted in.a'return of 458 questionnaires,'of which 21 were -

!"‘c

returned unopened > ﬂ%{ollow—up mailing of 1, 587 questionnaires (mainlyajf'

A vﬂ

to’ those names failingq;o respond to the original mailing) produced an :

‘additional 326 questionndlres and 53 unopened, returned quessionnaires -

After adjusting the effective sample size to net out: the 74 unopened :

fcal of extensive

' questionnaires, the effective sample response r::; was 37 percent.

mail surveys and yielded a sufficiently reliable sample of the popula— ’

i . 4 «

~tion. 4 - " _ _ L R

"Th returned questionnaires were coded and key punched on data

: process g.cards. Subsequently, the punched cards were . verified and

q%omputer file. The data for the analysis in this study

read into
were taken from a datd‘tape generated at . the University of Alberta and
conVerted to a form compatible with the system at Oregon State

e
University ﬂre the actual analysis was done

~

Description of the Data

Critical to the analysis dndertaken in this sgudy is the informa—

»tion on hunting trips ¥ad the resulting exp\enditures (Questions 12 and

14 in Appendix Airespectively)r Those questionnaires retuyrned without

S \4 . :
B

are stdred in a computer file by the Alberta Fish and Wildlife Division.

i}During ‘the 1975-76 season there was a total of 1&2 814 resident indi-;r‘;v"‘



" Table.l. 'Sumplé Response to the Hunting Survey.: ...

AR

R

‘;‘~”"” - ’,;;bnm -
POpulatién S 124 814 }v 12& 814

Number Sampled GX) .994 (1 6) 1 587 (1 3)

Questionnaires S ;-5 “i > \gx'”“; T;
» Returned Unopened }-21:' SUUREETRE - > I

’ 1

Effective Sample sl e e _’. Sllel 3.4552:#7'
Size (%) S 15973(1,6) 1,534 (1.2) ¢ - 1,920 (1.3) -
o ; L S ‘ IR ) . d~ o .‘ :?,-?_;L ; .., . ‘ﬁ_" L . .
‘Questiennairea T L e T e T

o Retumned . 4370 0293 v o -

Percent of .
Effective Sample _ T e e

‘]b

Source: ‘Phillipq.‘DePepe;'gndﬁggihyk!.igz7;,t" ;
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”'wvsample. The ﬁemaining 50 percent af the respondents that iuﬁicufﬂd an
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ok Estimated Number of '-‘Res‘ident Hunters‘::_.-::._',”"' o ol
' During 1975 (Persons)i‘ L ‘




year at university, and an addiﬁdonal 15 5 percent had at least one' g

‘year of formal technical training.. e : ,»';tf'w”.jﬁ‘f e
‘ R : ’ e T

In Summary, the socioeconomic data afford the following charac—f';l

teristicdescription of an’ "average" tesident hunter.f The huntgriw_uld
:_'be an urbanpdwelling male, 34 years old. a high echool graduate and

'head of household totaling 3-& persons.. Avetage annual household ;”V*w ,?‘

income was estimated to be $17 775 and half the eample were emploYed in o

N

the trades and as professionals, managers and 1aborers.



m:'id{e.;;license«fees) and an additional $1:9 87 on hunting"'iﬁ s

13!}capital Jtable 3)?'Annua ‘total hunting expenditures in 1975 were es—f;'"

0

timated to haVe been ap ox;wrtely 39 million dollars (table 4)

"i{game hunteré had the highest mean”per hunter expenditures.,~:. bi 7‘5 s bﬁ
Resident hunter seasonallhuntinglac ivity is summarized in table ;7'*w3~55

;f:S Waterfowl hunting had the largest number of active participants

e ) ' (59 303), the greatest number of trips per hunter (4 15) and per season,:
ﬂ:and the largest total number of animals harvested (646 996 units) g
'<f‘3ii”" -game hunting had the highest average days active per éeason per hunter
. e @

e (6 2), the greatest number of days active (352 408),.and the lowest

: ~harvest count (13 073 or .2'3 units per active hunte! UpIand bird
5 ;lt:; “hunting had the Iowest average number of trips per season per hunter
| B }(2 46)ubut almost 30 000 active participants harvesting 66 581 birds

. Om the basis of the estimated 102 600 rosident hunters active during

'{T'_tﬁg 1975 season, resident recreation trips totaled 584 673 and resident '&

S

"}:recreatiog hunting days totaled 920, 120..“

Fa
d

.






o1 2 Wirh the exception of A]_] :
'\ » ”‘.» . i' capital ewenditutes. ‘ ) ‘. -“. .

2aY 3 Figure :l.ncludes $155 400 license fees pa;ld by nonactive residents-.'fi.

;ON A - not &vailable. o

£







”erature. Some researcners ‘/

‘Others (e g., Brown! “”’ . 973) have choseﬂ to assume WTS ? a,g'ross

. o
measure\and thuh they net out eipenditures -to. obtain surplus estimates

0y
~

Further, WIS measures often ignore the individual 8 perception of . o ;éiéf
: available interregionarirealignment in consumption, Albertans selling
' their hunting rights may view other regions as ready substitute hunting
;'grounds and thus understate WTS These concerns may place limitations
on direct WTS valuationSe‘ d?; - '., : o .id ) ‘, '._' ., .

o Drawing from the active hunting population estimates of Phillips
et al., mean totaI WTP for a season ofﬂhunting is $548 717 per hunter
a_.(consisting of $310. 69 for big game, $172 61. for upld%d birds, and

‘-$234 10 for'waterfowl), yielding a provincial total WTP of $56 46

million (table 4) Mean WTP net of exnenditures for a season of

~

e .
. s ’
. : . . . b .
., ’ .'V ) L
T : LA R _ .o
. N . ., . e
. R - .
. : N .




of w ich renders conservative estimates. The study only:includes Sl

! R TR I’ fﬁﬂﬁfgf<f'
'active residenc hunters and 15 limited in scope to thre: ‘
e ;«a?.ghunting activities (albeit the major three types) The Values do not

finclude-active nonresident hunters, the reoreational and option.7alues

,'9é\wildlife resources to resident nonhunters, and the fecreational and

'"xvoption values to nonresidentﬂhunters.l¥

[ O e Pl .' ; N . ; | _.e .
) . ' : L L . : L2
Reasons for Hunt ng -

Each ssmple participant was asked to provide an ordinal ranking

~

of four aiternative reasons for huntiug i outdoor enjoyment, mest.
’ PROE :
‘_trophy, and other (respondents were asked to specify the "other")
.

The responses are summarized in table 6 and are cousistent with pre-t;i.
_ avious findings of a nationwide survey of u. S hunters (Arthur and

Coe Wilson 1979 Arthnr 1978) _ The dominant reason for hunting was



Reasons for Huting.. ',

. CHedked but = " No.

7 Rk o

£ Cholce

3

R G
el

7. Outdoor;enjoyment . %

s

365

o massiass

T Sy T T
| Numbet of Persome®

54

Is

Do

SR R

';:‘{?hié”in¢1“dé$qu

2. N = 543,

475

"4 Not Ranked - ‘Answer! .

RRE R

o222



Q{hestlfor statisticsl'relstionships.‘ The ﬁ

'~,’~ ‘

_rious reasons for huntiug t

b°;results in table 7
."e ",-

o were motivated to hunt for meat rhsn were either upland bird or water-f”f'bh

. ‘.j . . \, B
_ ‘.i; ‘m:'fowl hunters 13 Reinforcing this relationship is the finding that

v ggest that statistically more big game huntersiﬁ'*'m'

B \

. upland'bird and waterfowl hunters.were statistically more likely to "

B R : : r g
hunt’ primarily for outdoor enjoyment than were other hunters.%é AR

: S L

f_These results suggest thst big game hunters may be relatively:more

_motivated to increase household 1ncomes by augmenting market feonu'

‘purchases through the capture of nonmarket big game.v This sec?ndary N
‘hypothesis is fnrther examined with an enalysis ‘of variance of type of R
,_hunting by income category.15 The results in table 8 support the inoome hfft“

'-u‘hypOthesis.? As . a group. the big game hunters hsd a mean income level

'ithat was significantly 1ower than the mean incomes of the upland bird
'~and waterfowl hunters.ls; Thus, these simple statistical tests support S

' the contention that big game hunters are more often motivated to hunt("L'

"{for meat, and this motiVation msy be in response to their ?T

1,-;lower ineome levels._l7 E r r:-:j'-,f "_f; :_. ‘ j‘f ;if
 The above findings “1th reSPeCt to‘thebsopioeconomic character-::”l

"istics of ‘the resident,hunter pOpulation, hunting activity and the

.,analysis of reaqpns for hunting provide useful information to the

, t:develbpment snd interpretation of the econometric models discusseﬂ in

jthe following chapter.ﬁ_
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REE P hérough discussion of’the data generstion and afaésériptive
ST TR analysis see W, Phillips. Ds'bePspe ‘and L. -Ewanyk," Sociceconomic® . . .
A {'“3vaaluation of the Recreational Use of. Fish _and” Wildlife ‘Resources: .~
«i.. ~-in Alberta With Particular Reference 'tg the: Athbssce*Oil -Sands .
;'ngxEs.f“Volﬁ"t3. Recreational:H@nting. Dept. of Rural,Economy,
Un 3 ‘f_ﬁlberta, Edmonton Alberta, Eebrusry 19; (Mimeo)

. . . ) . .e- ~5 K
S gze"*Unfortunstely, ‘the. survey procedut,siused in tﬁe original study
‘-' ‘were fiot readily adaptable for ‘an’ snslysis of ‘response bias.’
Howsvar, the selective follow-up msiling greatly reduced the hias
.lintroduced by sttongly—opinioned sample members double‘submktting
o _anhiilips, et ‘ali (1977). ‘were able to" test for response-hias by
) "_?compsring ‘the. results of the first and. second ‘mailings and-gon- .
- . cltided, that ".ssthe Tesults are indeterminate An supporting ”.;ﬁqs L
"»f;.negating the ss umption [of response bias] 'f“ (p 14) E :

]

‘; rhe bssic ssmple:size in this study (i e.,N - 543) will vary some—
_w.what ‘in response -to missing data or theause of a spetific,ﬁub— :
“ifsample of.hunters._g ) v

'f7x;e'ff;i5ll‘fﬂhold income “and stiVl others income net of taxes.' The potential e
R R value of income - in ku cruing to rural residents or agri= *i<4;‘$ff,*
Ay ] "cultural .producers 1is ‘attenuated ‘in. part by ‘the demographic ’

‘fg;u’. - _ Jeoncentration of- nesident Alberta,hunters in urban centers

5 'j5fﬁfThe %implyfyinglahstractions involve using the midpoints for each v

rof ‘the’ first seven income brackets and .ysing $35,001 for the ‘
“ﬂ';'eighth “While these assumptions are. arbitrary, gppefully they -
Lok N0 L result 1n_s}conservative estimate. . This mean income estimate is’
R - 11 3 directly used in-'the following analysis, although opportunity
e e ;fcqst estimates will be derived from it e

jThese totals msy be somewhat misleading if it is not Q ted that’
i

S ‘there -1g inherent . "double~countin’?,due to hunterslac Vehy L
\?}T*f: ;engaging in some hunting‘activitie,,simultaneously o L n;:.»'» e
i 7;”“This direct valuation approachzis subject to the difficulties o,

. of ‘strategic misrepresentatdbn and consumer. ignorance These
reservations are discussed in the Survey Methods section of -

?*V7??ln."f%5¥:=0hapter IIT.. el ;,i_;'

,f;“ff,fif‘mSJM In an ex 2 personal communication Dr Phillips has infofmed ,
S, the author that ‘theif analysis: assumes ‘the iﬂdividual has netted

el e expenses from his estimated WTS :
: {';:‘¢v*.9 The estimated total WTP, includes total annual expenditures -of

S 39 34 million dollars. =~ e v s



?ﬁFrOM*the dsta sathered'on WTS it “38 not P°331ble t° deternine s

llﬂimplicitly assume ‘that the WTS . values given by respondents are:’

o WIS’ value for ‘each -particular: type of. hunting.¢ These " calculations"w

i‘;fﬁ‘f'gross, Mot net. values.v The significance of this distinction is | SRR

7&,'5noted below.:,;fm

:llyquome of these data are available for Alberta but were not
- _~:‘analyzed here See'Phillips ‘et a1. (1977 1978) v' - s g
'”'lz;gfln an: interesting paper Arthsr'and Wilson (1979) show that both ""

- hunters.and nonhunters: get much_mora»enjoyment from viewing
SR _animals and knowing- hey exist than from‘hunting them-’,T,}

”“This type of comparison used in- table';.”ﬁ BaTy dne'to dataf<-“
R ggregations and hunters" tendencies to participate in variqust-' .
V“Qtypes of hunting.» ,'i, ‘ , _ v

" 140 ‘The’ results reported An tahle 7" are tested for statistical sig-
IR nificance using ‘analysis ‘of variance and an F: itest. However,
oy ;because ‘the reason-for—hunting variahle is ordinal rather than -
) .»'interval it is not statistically rigorous to employ a parametric
;l<test (i.e.y. an F test) Jhe results based on the F test aré '
T reported to’ facilitate comprehension. The more statistically .
_ lappropriate,and conservative (1. e., nominak-data assumption) ChHi
v, : "quuare»test findings are. reported in tables C:l, C.2, and- C.‘3
LA :(Appendix €).  In these more conservative tests; upland bird.:
hunters’ rankings of outdoor motives are' not statistically higher S
vthan the ranking8¢of other hunters ' o -
.15, Again,-the ordinalizing of the incomeudata renders F tests: some-'
.what improper Appendix c (table yors 4) includes Chi Square tests.,
Due to the cross tabulation of" the: ordinally—scaled Variables with
o unominallyascaled variables, mmYe sophisticated tests accounting
. -for the ordinality were nat. availahle I f

16, A cross tabulation of reason.for hunting By income level also
supports the: hypothesis ‘that hunters who ranked meat’ high (as a- ‘,
‘reason to hunt)also, had ‘relatively lower incomes.” Table C.5

.. (Appendix €)' shows that the ranking ‘of .the meat hunting motive
.was inversely related to income, whereas‘outdoor enjoyment and‘
trophy reasons were positively related to inCOme .

‘17;‘-Tab1e C 4 (Appendix C) outlines the number of hunters in each :
jﬂf the eight "income categories by hunter type. Clearly, ‘alter-
. dative hypotheses (e g., sociological and cultural factors) could

- "be posited.;f L oo . ) ‘

4.-3 :

[F




N "L»’ii;'mobomév v

| The 19)5 HupterfSuzvey requested a variety of informag§q§~that
is hfequ:l.site t/) 2 meaninéful evaluation of hunting opportunity Al-
though-the Anqﬁel expenditure questions gsee Appendix A, questions i
-14 and 15) wer# not conformable to the- travel cost technique

‘without certaiﬁ regtrictive assumptions with respect to apportioninc "

: total expendit#hes‘On a per trip basis, the surVey format did afford
sufficient iniQrmation to employ three market-simulating, valuation o
:techniques to ﬁ&timate the consumer4Surp1us or net economic value to

c hunters of Alb&bta's wildlife resources.,‘Two of the techniques are

.exampleslof thﬁ direct questioning method and the third 1s an in-

‘:,ﬁ;jCﬂddigfﬁﬂl;d{i%:___.;h‘ u: ;;f *?1."l; . ffag'ZL:‘gv'i;,;zf:f}'lu

direct ‘method 6hat derives wildlife Value estimates from the ind1vidua1 s -

annual aggregafc hunting expenditures '. o

PO o T

‘Direct Questioniné'uethod.-.

As noteq above. in the direct questioning (or survey) method
respondents ars sEked how much more they w0uld be willing to pay (WTP)
to maintain acQﬁss to their current activity patterns Alternatively,

_respondents caq be asked the magnitude of compensation they would

j‘accept for the ﬁlthdrawal of current activity access (called “willing—k

ness‘thaccept ﬁcmpensation" or'WTS)- Direct WTP or WTS questions A
such as those uﬁQd in the 197SOSurvey‘have been employed in a number
hof preyious stydles to_measure net4benefits of hunting.(seelchapter

; o, ) 97i ) ' _ |

[



| f*;‘fIII)

.'Mathews and Brown (1970) ’.5;.2'7.a¢»'-‘~;;,f,1

’Willi;gness to Pay '

"hunters to indicate in dollars per day the " worth to you, above what.','-'*.l"_,‘~

.'The responses are interpreted as measures of each respondent s mean
’ -consumer\surplus per activity day. This information vas gathered for

~ three activities, big game hunting, upland bird hunting, and waterfowliv:'

: (i e., the product of mean net benefits and the number of activity days)

The economic model; for,éerivinévmar'ina' valuea fromAWT?_ 13

.,; <.-"

.(’

The TP question (Appendix As,quesfi,h516)‘ which vas’ asked onIYt*iii‘ia:“

of tespondents who were active hunters during the 1975 season, asked

you spent On travel and other expenses...f of various types of hunting.;*-

.(. .

The average cOnsumer aurplus for an activity ia useful in’

determining the total net beﬂéfits currently gener_ted by an actn\it

or the expected costs 6f a proposal to remove or.. dramatically affect
the currently available activity. It is more likely, however, that _

resource management decisions related to Alberta - wildlife would

involve incrementsl or marginal changes, such as changes in the’ number‘

of days a licensed individual can’ legally engage in a hunting activity,,f

For example, questions may be asked regarding the value: of a two-week T o

,reduction in, the moose hunting season These typestofgisaues require‘

the derivation of marginal values.

e .. - . v

The first step in deriving\marginal values from the HTP data’ is
Q

to convert the average consumer surplus response to ‘a consumer surplus

' for the hunting season. This transformation is accomplished by




1'"mu1t1p1y1ng the respondentrs WTP value by the total number of days‘l-v“

'f;actually engaged 1n each of the three huntlng act1v1t1es mn 1975?“

e 'gj-; tosel cuusumerksurplus for”lnd1v1du§1 1.and uCC1v1ty J;'w
Vig‘élcousumer surplus uer day fov 1nd1uluual i e;d act1V1ty J,;;55¢ -
"Dijéé numﬁsr of days 1nd1v1dua1 1 part1c1pated 1n act1v1ty J.lnr
s 1975, and ' ' ' S g o
0 I blg game 'W;terf;"1;nOéiﬂﬁlenduuild'uunting ;

' Based on the seasonal consumer surplus values derlved ing
N )
, : ln\

equatxon (1), the followxng functlons can be used to derlve marg1na1 k\ f

’ Tvalues for"day and bag, equatlons (2) and (3), respectlvely Two

: ‘separate formulatlons are geeﬂeg—as bag and day are dlfferent character-v
A . L

istids of‘oneﬁhuntiu factiv1ty.-:{Bi/D in (2) is" a quallty proxy. )

-~

. ' v.=f (T, C., Y, S., D., B./D.'),' : (2)
B | NS R R R :
vV, =f (T, C.,, Y, S., B.) " (3)
ﬂwhefe;§
}V‘ =“Seasonal consumer:SUiplus for activitylj,'

T = previous huhting‘experiénce,.
C. = expenditures..on activity j in 1975,
Y = gross household ‘income in 1975 S

D, = number of days—of partlcxpatlon in act1v1ty j in 1975

]
Bj = seasonal bag in actlvlty J,hand co "i: I ‘
,Sj.#,total WTP (1 e., cost plus WTP) per day of non-j hunting. s o :
. . . " . . AR o ‘c’J

Qe



ity “ 8”: I ey g, e
| an : =‘374 (BgT * BolnCy flol‘“Y + fs11‘“""3 * B12"“’3""-

W “ ‘where B are regression'coefficients and uy and-uz*'ar-e” error'f_:- o
.;ﬁterms The double log form was adopted to ensure s decreasing marginaljff;f
value (i e. a downward sloping demand ‘eurve: for'the hunting activity) h:ﬂ'fc{l-'*

.t&

h T ‘and Cj reflect differences in strength.of hunting preferences"g'”'"“v

\across individuals. Both of these consumer taste'r”‘ :sﬁare expe ted I

K t0<be positively related to Vj For example, twd individual duck 1

o hunters may be similar with respect to bag, days hunted and income, butu

-

z'dif one oi the hunters incurs much higher activdty~associated exﬁendi—'"'

tures, it is posited that this individual hss a. relatively higher e

h"seasonaf consumer surplus E Similarly,Athe a pgiggi expeotation is thatif*"::
‘hunting tenure will directly affect the respondent 's consumer surplus. )
In this study this pdtential relationship between preference strength

- and WTP is examined using'a dummy variable reflecting the binary

B response to. the question..."Hav you ever hunted before the- 1975

'season?" (Appendix A questio Ba) Previous studies have‘had
fnterval . measures available (sge USFWS - 1977)

Income is expected to be negatively related to big game huntiné
1consumer surplus based on the hypothesis that individualé will attempt
'ﬂto increase the purchasing p_ eriof-their»incomes through.a.big game‘

. I
bag. This hypothesis was £ unded on’the statistical relationship S 7-‘€’

between the tendency to. h t big game and the reasons for hunting

Ll
e



’~7(Appendix,A, que. ion 9, tables 6 and 7) The actual measure of income

bx.is hypothesizeq to be partially responsible for the negative income

.icoefficiqnt because it is truncated st $35 000~’an¥ positive effect ‘ﬁ'

v‘i;-jdue to wealthier hunters who do not need to augmemt food supplies may

v .
- H i,'-

.fﬁbe lost.;'3; “’l* e '23' :* ,"Nﬁil "--, o '-‘ui'f”;f‘hf j: g ,fﬂfﬂ~

l:¢?Par contre, rt is qxpected thst income will he positively reﬂated

glto individual consumer surplus accruing througp upland bird and water~:§ﬂvjd -
:fowl hunting activities. The relationship between the reason for |

)‘ hunting and participation in these two activities was more, consistent

';with display of hunting skills and non-consumptive as 'i i ‘ B $_T_gjw

A

'*_ ting experience (tables 6 and 7' see Llso Arthur and Wi‘son, 1979)

Thus. on the assumption that income ‘acts- as a constraint on the tﬁﬁhv‘
&

individual s WIP, then ceteris paribus, the greater the gross household
0 v o
income, the higher the consumer surglus generated by the activity 2

»

Substitute hunting activities (Sj) were included via a measure
of WTP per day of{the other two hunting activities._ For example, the .

measure of the’ substitute for big game hunting is the _sum of daily LS

a

WTP values for upland biro and for waterfowl hunting Brown and Char-
'bonneau (1978) note that the inclusion of such proxy variables to capture
. . - .

_'the effect of alternatives may fntroduce a degree of simultaneous

'.equation»bias into the systemxg The*estimated'coefficients couldvbe N

.

e

~ﬁ;j biased if the random error terms u1 and u, were correlated via their

'i:¢ v associations with the Sj coefficient. A proclivity of respondents to
- =) . ¢ !

overstate or understate WTP could foster such a correlation. -

Dj is the number of days hunters engaged in activity j during '

the 1975 season, and B

A 7
. . R ‘b‘ .

is the seasonal bag. Bj/Dj is an interaction<



> where BS is the estimated coefficient ;5f52‘

The day variable in B /D

The' value of -an additional day of activity j is the partialajf-.gq

derivative of (4) with respect to days or, aV /.. This is a marginal

J
fvalue for a day of constant quality because Bj/D is held constant in

3
‘ithe differentiation of: (4) The valuewof an additional season s b‘

is obtained by differentiating eqi,tion (5) with respect to bag,t

":anlaBj However, this differentiation gives the change in’ consumer
’ e TR ey 3

- S

. surﬁius from an additional unitﬁof bagged game but without days or "ﬁih;:;hh

;’“"’bag/day constant Thus, additional seasonal bag can be the product of

s

s: increased activity days, higher bag per day, ot“a combination of.both‘

e

,' Willingness to'~Se]l.l‘ . - o - ) e
A major theoretical constraint of the WTP measures of'consumer _ﬁfi
_ surplus is ‘the limitation of the respondent 8 income level on his j,
declared WTP. Mathews and Brown (1970) Hebert (1978), and Bishop and

Heberlein (1979) have attempteu to remove this conatraint by estimating



CTA

ng HTS (see Dwyer Tlpdil;”ff,

c_nsumer surplus from the obverse sidevby estimati

as consumer surplas measures)

The 1975 Survey also asked the sample hunters to. indicate how

-

’ much money ‘they would have-t.)c.l be paid not to hunt in Alberta for one

,31 complete‘season (APPendix A, Question 17) The stated willingness t°".'

ST TR sell the right to hunt Was not subdivided into three hunting ac;ivities,-""
SE e 5t g ¥ ,.,,e.-

making direct comparisons between the WT§ and WT? measures difficult
q"As there were verf few hunters who engaged solely in ‘one. of the hunting
| activitiea in 1975‘ only aggregate measures of WTS c0u1d be estimated.
%hese aggregate Vis measures were assumed to be functions of ‘the same

v'afactors,as , re WTP measures (equations 4 and 5) 357

¥, Sy Dy _lenj) S OF

MprEE sy @

-

where SVj is the WTS consumer Surplus for participanxs in activity j
and the reamaining variables are defined as for equations (2) and (3)5

To determine marginal values from WIS heasures equations (6) ‘and (7) '

"

.Vare estimated with oLs" procedures and a double log functional form,

yielding equations similar to (4) and (5). 'Q' L - S

® Indirect-Valuation Method o '
; ,
1.

The third procedure ueed to valuate Alberta s hunting activities '
is fundamentally different from the previous two’ in that .a market is

simulated using actual expenditure-data.’ This indirect valuation-
. o N N



..1f\;\\\\‘determine values for each hunting activity individually.‘ The first

e

from the hedonic’approach developed by Rosen (1974) and‘applied by;fi

Brown (1978) and Brodn Charbonneau and Hay (1978)

“As in the WTP and WTS procedures. the hedonic model is used toﬁiflu,f .

t; ! I . . i Y .‘: R i *
hunting activities.,. coL 1‘ .f#", -.“_' a
E "= flbﬁiiﬁsp B,, BS,) - ;'ir' ]”;4 '~ét5ff.v‘ L
.- o c e et : : >
' ' lEj"is the total seasonal expenditures on ALL hunting by
M T o ) )
individuals participating in activity j, _
Dj_ is the number of days each individual participated in ;V*d' :
activity j 1n 1975, a '
jBJ,,is the season bag in’ activity j,

~:_DSj is the days of hunting in the two activitieé other than>‘-
N . . ) . o L

j. 1975 and

BSj is the bag from the two alternative activities.\i’

R The dependent variable in tha equation (E ) is the sum'vf the respon-'”””l

¥
dent 8 total 4975 season expenditures including an ideted measure of

- step is to estimate a. tbtal expenditure function for each of thT threeﬁg

the opportunity cost for the time the individual is engaged in hunting.-'.

7activities. The seésonal opportunity cost is approximated for each
“individual in this study using 35-percent of gross household income
CT per day, multiplied by the total number of daya the particular indi-

vidual hunted (see Brown, Charbonneau. and HTy, 1978) ,"'



A@%fﬁ&th%fﬁf@%fﬂfﬁpj%mwi+us317

e, -,".‘.‘“- . LI

where u'is an‘error term

The estimated expenditure equation is used to calculate the
hedonic prices. Implicit prices for<the big game hunting characteris-‘

tics, for example, are derived by differentiating eQuation (9) with

“

L respect to each independent variableu Due to the nonlinearity of the _rih“ﬁl'

-

expenditure function, each individual_will have ‘a. peculiar set of

implicit prices. The implicit prices “for each hunting aCtiYity_are

.defined as"».f'f
' (10)
R R e N ¢ )

iwhere,h{
,pg - implicit price of the Jth type- (activity) of day, and .

' ;PJ - implicit price of the jth actiuity bag.

Implicit prices sre estimated in a. similar fashion for bag, for daYS

2

v‘:-.' _,"‘land.bag in alternatehhunting activities and;for.vaterfowl and uplanda

bird‘hunting.G
The second step is to use the calculated implicit prices and
other specific explanatory variables to construct a system of indi-

viduai demand functions The ‘other independent variables included .as

o

demand shifters in this study were -income, previous participation in

Alerta hunting (strength of preference proxy). and the individual 8



s

+ aléLnPboth + “15an + u1

\ . K oy

LaD =

Potn = a2 * °21L“de * °22L“Pd th ¥ “23L“ bbg a3

* °24L“Pb th * “25L“z +o

T .Lnﬁoch.* g0+ °'31LnP “32L“Pd th *+ “33L“P -8
T+ 3341'“?b + a35LnZ + u3‘:_.'j
‘Lang' = '040 + 0.41Lnde + al&ZLnPd -+ 0.431.11? g . (;5') - o
+ “44anboth + “45anz+Qu4'

where,"’ o
, .

fbg = big game hunting,

o6th = the other two huntlng act1v1t1es,

Dbg, =?days of blg game huntlng ;n 1975 . - ‘o

ﬁbé‘ = bag of blg game in 1975 | i D ‘

deé:Q'Fhe prlc§ of;a day of b1g gémé hunti?g£ .‘ ﬁu{J

>Z.' = $?he; soc1oeconomrc demand shlftefs (e é., 1ncome, o
V%i~veducat10n hﬁntxng experlence), and | ' :ff |

u, s stochasflc dlsturbance terms.‘ ¥

1

Slmllar sets of equatlons are eéfxmated for those-lndlviduals who

.partlclpated in waterfowl huntlng and in upland blrd huntlng

o " ! ‘{<.
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P'L~ S - 3

; - rating of the particular type of hunting being examined (included as a

%

duality proxy, Appendix A, question 13) The system of demand '

' equations constructed for big game hunting‘included the. folloving.v_-

“

;.'A.v.i", ‘:.'.' . ", v e ." ..' . W ,,"- s "
Pog =010 * “1-1‘.”;15'3 * %12%doen * “1326bg Y Pteoth LT
yf.alszef u = ,f : _ 5 - o jfirwﬁ&it;”a~bi
Dotn = %0 * a31Pgpg * °22Pdoth * *23Pubg * %24Ppoth |
_ - . L (13)
Q2SZ‘+ u,
1). ’ ~
Poth = %30 * 231Papg * ©39Pg0rn * *33Pppg * a34Pboth .
+ya3sz,t.q3 . o - o e
Bog %40t 9 dbg 42Pdoth‘+ %3%bg * %4Pborn -
Y . . - (15)
*t o5t + N L,
vhere, -~ ... 7 o |
‘ bg;is“big game, .
’ Y
oth is other hunting (i e. ,,upland bird and waterfowl in the - e
. . PO
,<\;.f o big game example), ‘ ‘
. . S L b
-Dbg is days of big. game hunting in 1975
bg is bag of” big game, Yo ‘ :

’dbg is the" price of a’ day of big game hunting, - o L

A represents other socioeconomic demand shifters, and L» {

ui are-stochastic disturbance terms \ Ff\: _
N
Y
Similar sets sf equations are‘sstimated for those individuals who'

‘participated in waterfowl hunting and in upland bird hunting ":' :fﬁhi



ﬁﬁregresaions (SUR) dohnston (f972 ?FT'

‘gbods when\tweiset'of independent variables is npt constant across

=

| _commodities and whqg at least two of the equationa are related through

) \

couditions exist, the generalized. east squares est' 'tors proposed by

=y

‘p:AZellner (1962} will be consistent and statistically more efffcient than

< Afthose developed using the' application of OLS to each eqnation indi-wv“r“ .
o'.l vidually 8 - . | B ) , e o . : . . CR A - 4- . \(5::.'_;:"-.:‘. °

-..n'

The Zellner egtimation of the seemingly unrelated system of

demand equations ean be generalized in matrix form as. in equation (16),.”

bg. 14 S £ I ! - 3
o ' \. - v' 0 x o ‘Q o -:,-.1.1.: » u 4 o . "’. A ‘..
[T ,Oth - o 21 + 2 ol (16).
e Botn 0 _0 ‘33270 -} nsi- .u3.‘ T o .
L I ST AL R PE | UE A % “

The in are row vectors of the explanatory variables.’ The uki are the
: 'f estimated regression coefficients and the Uk are stochastic error terms

. Economic theory snggests that the rational hunter-consumer does i
“ P PR

not suffer from money illusion.vthat the hunter wiil not change his

pattern of purchasea(when income and prices change by the same ?_fth?’ L

[



}>;of the elasticities sum:t%}zero- i e.,~

5.

‘f:observance of this condition;is'required to retain conceptual con#j-;f?'

5 ~:sistency with‘the expenditure function, which is defined as a lpcus 31}~"

‘.1j(or MC) curves,” Th_,e:equilibrium points necessarily 1mply that.

Lo ap /an - arj/an o lg.”fi f(}é)_-';_'_}-.fg¢_7

S oamd L o gy T
e h el ) ) . k e N L e

i

| ,tgggh/as | aph/ank_ T :(19)3‘

; for ell k, j, where k and j are big,game, upland bird and waterfowl

hunting, and h ‘D if days and B if- bag.: Equations (18) anﬂ (19)

, accommodate the asaumed rational behaviour of individual hunters S &

&

. ; Marginal values (MV) are calculated using equatfon (20] :?aif:;;




“Ue 0 hunting dn'actiy

. Marginal'values for Ancremental bag are

.
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'analyst is left\with -an integer syatem which: can ‘mask potential

'The'systems of equations were estimated using‘fhe Statistical ' . \
‘Packsge for- the Social Sciences softwafe program, SPSS-G3SLS T ";f’ﬁﬂ\

R . BN . . . . ¢ N S
o T O S Sk E

N

>ffThe respondent - age as a preference intensity proxy was - also

5itestéd ut this PYOXy - inherently assumes .that, hunterswbegin v

._participating 4in hunting at*approximately the same‘age (Appendix‘
A,- question 2) ‘

'_The survey suffered from the standard difficulty associated,with'f

the use of income brackets to:gather income ‘data“in ‘that the

statistical relal ionships (due to range and magnitude insuf-

"ficiency) It is also. -possible that' the ‘termination of -the

brackets at "greater than $35 000" attenuates positive relation%

, ships between V and income

The logarithm of the geometric mean 0f a set of positive numbers

f}is the arithmetic mean of logarithms of the numbers ‘M. R.
.. -Spiegél, Theory and Problems of Statistics. Schaum 8 Outline
vSeries, 1961 » p.‘60 .

A more rigorous mathematical summary of the hedonic (implicit
”pricing) model employed in these two studies of U . hunting

and fishing is provided in Appendix

. ,For a discussion of alternative empirical measures of oppOrtunity .
cost see Cesario’ (1976) ;. Sorhus, Brown, and Gibbs (198l). The - . >« -
" need to include the opportunity cost of transfer’ time and ‘time of ‘
_engagement. is well recognized by recreation economists. McConnell

(1975),, for- example, suggests that recreationists consider both the

foregone earnings and the foregone 1eisure alternatives in their S
_recreation decisions. . ' '

e -

-Q;Due to the double log estimation procedure, these values can be.“f'
. obtained.more directly from the regression coefficients, B.B., Co
:gfor big game hunting pbg = B (Ebg/D . o T Q

In equations (12) to (15) Z varies across equations



'CHAPTER VIL =
.. EMPIRICAL RESULTS AND DISCUSSION . .. = ' '

" Results of thefnirect Valeation Methods

P N

WTP Method o

The ordinary least squares (OLS) regression results for the net

' WTP (i e., consumvrzsurplus) equations (equations (4) and qS) in
. Chapter VI) sre summarized "in table 9 Although the R valpes for all

-but ‘one equation are quite 1ow, the F tests of the models are con-

Asistently high (p. < 001). and the t values for individual coefficients, o

| particularly those needed for the marginal valuations are generally

- significant Low R2 values are expected from analyses of socioeconomic

l‘survey data (cf.'studies cited above)

In most of the regressions the constant is approximately zero1
i}v and statistically significant at p < .lt A constant-equal to zero

implies that g::te:\éespondents acquire no surplus without any hunting

activity . The expenditure'variable (C } is positive and statistically -

significant with the exception of the upland bird day equation.; The

- Positive cost coefficient suppprts the.posited direct relationahip f;q;;-

SO between activity-associated expenditures and the.magnitude of seasonal

;»4.":,.:‘:)»:(;“:‘.\

‘-consumer surplus The income variable is statistically significant

. m e . >

"(' .01) only for the case of big game hunting. The negative coef-
l

ficients for the big game-regressions supportrthe hypotheaia.that.incohe
is negatively related to big game.hunting.cOnsumerﬁsurplus-because
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.

'7individuals attempt to increase the purchasing power of their incomesﬁﬁ

fhrough a big g"’ bag (cf. Chapters V' ndTVI)

LI

As predicf d,”

hunter d%¥s actiVely ngsged (Dj) has a signifi :

; cant, positive‘affeet on seasonal consumer surplus.a This findink

L suggests that the magnitude of consumer surplus accruing to an activefff“”'"“

',hunter is directly related to the nnmber of dsys "consumed" during the '
hunting season
The coefficient of the seasonal bsg variable is’ positive and o

statistica11y=significant with the exception of the regression for

'waterfowl hunting, suggesting that in most cases the capture of - a bag 'f‘"

_unit- directly contributes to the hunter-psrticipant s consumer surplus;--” L

‘A possible explanation for the nonsignificsnce of bsg to wsterfowl :

“'of hunting is greater than for the other two types of hunting (see 'd
table-S)" Examination of the data reveals that only thirty—one sctivev;
waterfowl hunters did not bag at least one,bird,, nd the mean across'
' all waterfowl hunters was 10 91 birds, compared to 0. 23 big game and
223 upland birds. «;; 0 } o ;v**fi,};'_ '_ffjﬁ__f
A seasonal bag per day of Jactive hunting interaction tern,

j/D , 18" included-insthe consum%r surplus regressions for valuating

R S

days in an attempt to’ incorporate‘a quality or success measure.?'lihish..'

qual%ty proxy is positive-und statistically significant for big game
'and upland bird hunting types, but vas not significant for waterfowl
fhuntingar These findings also support.the contention that acquiring a.
bag.directly contributes toja hunter 8 consumer_surplus. The rela-
tiyely high bag rates.among_naterfowl hunters.is'again{s possible |

explanation for the nonsignificance'of‘the.suacess measure.

P R D SR N IR A

A




,.g’m;;is that the co“sumer surplus

ﬂin the regressions to test whether the non—j activities*were positively

| or negatively related to the consune urplus accnuing throush:;artib

- J

“‘cipation in activity j. The coefficient for substitnte "price -proxyjfl'

»;.L;employed the WTP per day for non-j activities. 1s statistically

finsignificant in a11 the regreasions. The implication of this resu1t7w"L

Jccruing via participation.iu activity \

uon-j activities.'f}f#?

a dition to the cost variable two different hunting tenure

~variab1es were tested as proxies of co sumer taste. The age of the

‘ 1_hunter was inc?uded*in ear_y-reg “f' ,v“f "4_fonéiétgﬁtlyﬁinsiéﬁlir;,;fﬁf%1{

icant.; In the final equations the age tenure'proxy was“omitted.both Ll

because it lacked explanatory power and because to employ it neces~ ﬁb

' Asitated the\hnreasonable implicit assumption that all hunters begin:i:

hunting at'the.same age.f A second hunter tenure proxy was a dummy.

~'var:iable reflecting the_binary response to the survey question on
'active hunting prior to 1975'(Appendix A,.question 8a). .This attempt °
-proved statistically untenable because only 20 respondents had not.

i"hunted prior to 1975, there was insufficient variation

: Average and marginal ‘consumer surplus values per day and bag

for each of the three types of hunting were caléulated using the WTP.

regression results (see table 10) The average consumer surplus for

- a hunting day vas greatest for big game ($7 08) and lowest for water— o

’fowl ($3. 65) ~ The average consumer surplqs attributable to a bag unit
was also highest .for big game ($21 041. 50) and lowest for waterfowl

~.-_..($2 37) ‘ Upland bird hunting generated per.dsy and bag,surpluses of

R )
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Bun:ing Activity Conaumer Surplue Bstimates aned on

T S

e e

951 : iﬁl A

Big Game t o7 08 L $21,041.500 514,99 . $2,802.73

| ,_,;jpigpd:_.n;rd A 373 ;,1?'3".20«,._.’ S 7Aa30 S
0 Waterfowl o 3065 .23 . dael U e

LA - " -
’ “ ) . ) : H - . . . .
: . e gt

. ffil. Calculated using VJ/Dj or v /B where, these valués are derived
,,4_,,- 2. fxom-the regression sample, Geometric means.are employed._-.

M  -e12;,;ca1euLased uéiné Bkj<(vj/Dg> or Bkj (Vj/Bjj.where. jﬂfé the R DR
S e ;mated»coefficien £ 5 < By Geometri 'means are. employed.ez .

: t£3.'“1nfthe cage’ of big, ameFthe estimates may be affected by ‘the' low e v
47;_j{:qg;success rete, short: season, and limit of ‘one - bagged anfmal. ,ﬁﬂ.fp;g;»** AR

e et e e
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$3 73 and $13 20, respectively. The mean value.per bag of big game
LN is m“d} higher than for the other types of hunting primarily beCause

‘ approximately 80 percent of active big,game hunters did not attain a ﬁ“

"vbig game Bag in. 1975.3,"'h‘3 fsffg.f;f ‘ }:-' : ﬁ : ;5 _‘ '“ VA' d*(*

- The marginal or inqremental valuation estimates (i e., the con=

‘s

:TL;;f_i 'sumer surplus associated with an additional day or unit bag) are ‘out~

lined in table 10 The marginal consumer surplus accruing from an -"f"
‘addifi°“81 activity dsy is greatest for big game (514, 99) and -lovest

;'#»'-'»_“ﬂ_for upland bird ($7 13) The marginal value sf consumer surplus for '

o an additional”bag.unit is~also greatest for big game ($2 802 73)‘ but . }f'ﬂf

.4.,;.'-‘

:-wwaterfowl hunters) .{;"ﬁffi' S s
N e e e A v e e, A T .
N : L .
T \ * -
; WTS.MethOd_ '
e 'f'”"'”" To accommodate the alysis within the data limitations imposed

'iby the ambiguity inherent to the WIS~ responses (cf Chapter VI), two '
sets .of regressions vere used. The first u&ed the entire WTS estimate
. . N E )
~(as a net: measure), and the second used WTS as®a gross figu e, deriving

- .consumer surplus only after actualhexpenditures were deductad from»the

lgross WTS - ‘ . ‘f ?f‘;_-a,.:_ -“ T

A further complication in the WTS analysis arose becauwe sarvey

L

participants were asked only for ‘their EStimates of the compensation
required for‘foregoing allxhunting for one year— In.drder?to analyze:
these data by type of hunting it mas'nehessary to create three sub-
samples ‘The data limited this disaggregation to establishing the set
; ' of j- type hunters solely by eliminating all hunters who did not par-

ticipaﬁe in activity j, the result being that the" WTS response within

, S |



AR
&

hunting. '.V

The OLS regression results for the gross WTS and the net WTS
'»;;7. equations (equstiogi 6 and 7 in Chspter Vl) a;s summsrized in Appendix

B D tables D“I and D 2. respectively The 82 values sre extremely low.A

C . . . . ~'~

but the F tests for the.models without expenditure adjustments sre g ~ﬁ.*"d

-, -
.\ 1 ,f.. L e

“'3; consistently high (P & .01) snd the t values for the coefficients
needed in the marginal vsluations~are significant. One msjor excep— =

tion is\that the coefficient for the bag vsrisble in the net. WTS ‘

equations is never signiiicant. - i;;g;;;ﬁcjﬁ:i{;{l;{é¥4‘53'}?}:fJC!? .

?-»“'

Reducing the WTS responses to net WTS by removing expenditures o

introduces -a cﬂﬁceptual difficulty becsuse many respondents spent more

' R b' .. .‘,'~'.‘ A

“lf on hunting than they required in compensation for not hunting., This;
apparantly irrational beh§vior (i e » a negative consumer surplus)

- could not be accommodated either theoretically or. statistically (due '.7

to the double log regression form) and necessitated removsl of the
r‘\)
negative surplus cases. This case removal greatly reduces the’ sample

size (see the N values in tables D 1 and D 2) and inflstes the

e
‘y'l-
P -

the valuation estimates (see.tsble ‘D, 3) - The gross His results (table lrfﬁif}v

a . L -

e

D l), p" contre, ‘are reasonably compatible with the WTP results in f'lf: ;

table 9 (see also tables 10 and D, 3)

kesults of thellndirect{Valuation‘Method

Expenditure Functions

The OLS regression results fOr the total expenditure functions

- for each of the three hunting sctivities (equation 8 in Chaptsr VI) areV' '



v e

.summariaed inftablefll » The R2 values are high (for aocioeconomic->-€} -

. data). as .are the F tests of the models (p <' 001) | While the total

. ~— SR

expenditure equations were estimAted primarily for’purposea of
. ) . e S g s'{,,_, o P e "
.e:»;ﬁn,_f deriving_hedonic prices for' the demand estimations. some of the results

.°~'

. 5
provide interesting insights-into the data base and hunting patterns.~ ’

ERAN k . e

N

bic.~ o i In each—regressionithe constant is 1arge~(particularly when

- ',':_T.‘, *_"' ".'- "‘4.’-‘ »- o — S m ‘v
: N antilogged), positive and highly.significant, suggesting that some

expenditures may be independent of any bag or active days.. The S

number of days in activity 3 participation (Dj) has the expected .-

"'- “ . 3 « e

s s oY

;'fi*.Jh?l‘ positive effect on Ej and the estimated coefficients,hre all statism Lo
tically significant' that is. the magnitude of hunting expenditures
is directly related~torthe dég ¢ of hunting comsumption (measured in

'terms of active days). ' Because the dependent variable E includes

j _
expenditures for all hunting by participants in activity 3 and most

hunters tend to participate in more than one activity, it is nmot .

o .

surprising that expenditures on hunting activity 3 are also positively -

: related to the number ok days~engaged in.non—j activities, the ~days. of,

PR )

hunting in the two’ activitfes other than j, variable DSj, consistently

\’J .

The season bag>variab1e (Bj) is only statistically significant

for waterfowl hunting, where it is positively related tb E v As ¢

noted above.‘waterfowl hunters were relatively more likely to acquire
“a bag than hunters in other activities ' The waterfowl bag"rate is
high enough to suggest,that to hunt waterfowl is to bag waterfowl. If

participatiOn is a necessary and almost sufficient condition for a
. T

waterfowl bag and if participation is directly related to expenditures,

W

then bag and expenditures are also positively related the more one .

~

R

s . has a positive and highly*significant coefficient - ‘ ,,',7,g.j;.;.f, y



patticipates in waterfowl hunting. the more waterfowl are bagged.-
. ' SR
e ~Alternstiiely. the B tend B eoeffiCients are not significant due to

- ‘the lack af Statisticsl variation' the liﬁelihoad of a bag on any ‘;;l.f;i;f;;Jg

’ i:fiwi' given trip was*much lower for'big game and upland'bird hunters.,";:'

B The bag from the twb alternative hunting activities (BS )~is-“
' only significant and pqsitive for big game expenditures This
' relationship reflects the observation that many big game hunters vere

t;_ﬂalsa active in upiand bird and: waterfowl hunting (tecall that - Ebg

;includes expenditures for upland bird and waterfowl hunting) “The e
.inclusion of the. low variance big game bag in the BSj measures used in .
'.the upland bird regressions likely attenuated the affects of waterfowl
bag.f‘ : o %"_', r,.': N "*' .5.' ' -
In an attempt to- further examine the effect of the»two bag
variables on expenditures,'a dummy variable was included in the t

..fnegressinns The dummy variable-ﬂoreEJ was based on whether Ur“not ST RS

iﬁ \g\J’the hunter had "any bag in aCtivity h| (1 it bag, 0 if no- bag) '
‘clusion of a bihary variable based -on bag capture was not a useful

. addition.to the Eb “fegression because approximately 99’pe‘Eent of’“:ﬁ”
S those big game hunters making a bag made only a singlevbig game bag
q
As a consequence, a dummy variable for bag would be almost g%rfectly

ks

colinear with the guantity of bag vafiable Par contre, inclusion

I

S estimate——although

M1l not to a leVel of statistical significance-—and the B E coef-

of the.intereept'shifter‘did*improve-the-B

ficient was'improved-tqkstatistical significanceg L -
R o : '-_' . o o
Demand Eguations P -_ ot

Using the regression results from table 11, a set of implicit

prices for the hunting characteristics--de. Pdoth- ij, and Pboth-“
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v .

"‘ﬁf;jpare calculated in" accordance with equations (10)»3nd (11) in Chapter

.v_included in the sample.A The derived implicit prices are then used to f

B hunting (see equations 12

m'Vi;- A computer subroutine was employeg,to perform,these calculationsgt._ﬁ”‘

A

because the implicit prices;are~peculiar to»each individual hunter

Yo

hrough 15 in. Chapter Vl) ‘ N
- 2 ‘,'“ A y
. The three systems of demand equations were run as seemingly
\'v ’
unrelated regressions (SUR) with the imposed constraint that the walues

5 . .
of. the coefficients sum- to zé:g, i. e.,izlcki = 0 The statistical »

’

significance of imposing this resfriction was examined with an F-test

"In the big ‘game demand equations system the unrestricted SUR coef—"

ficients are significantly different from E—« =0 (p < .OZSj In the

upland bird ‘and waterfowl systems, on the other hand the sums oi the
—

unrestricted coefficients sre not significantly differen\‘from gero

i1z

L

:construct a system of denfn9 equations for each of the thrée types of_f".

, .

Because the ‘big game regression equations system requires implemeu7lwmv‘.

-

tion of the restriction and in order to maintain conformability, all

-

the SUR systems are presented here with the restriction imposed. How-

l o

‘ever, Appendix E contains summary tables for each’system of regression

OLS and restricted SUR . oy - - '_;1;
The results from the restricted SUR.spstems.are reported-in_.

tables 12, 13, and 14 for big game, upland bird and waterfoul respec--

tively. Among the various socideconomic‘uarisbleslincluded”in the 7

regressions (i.e., the Z variables) only the income variable (Y) 1is

" significant and consistently'positive.6 This result suggests the

. F-g .
demand for hunting days and bag are both directly related to hunters'

TN

incomes, indicating a positive ificome elasticét}\of.demand. : -

Y 2

: equations per¥ormed as unrestricted OLS, unrestricted §UR restricted';
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The coefficients for the own price for days variablea,

d.'i
doth’ are always negative and significant for the day demand equstions
. ; DJ and D h. The estimated ¢oeffieients for own price for bag,vt.f3 uppn.t'tt.; {L

s ij snd»Pb th’ are also consiétently negative and significant for the

- bag demand equatipns B and B These findings conform with the

h.
a priori expectation of | a negative substitution effeet.”_c :"k :

ot

The cross price estimated coefficients are only significant

wn
U T A

" whén positive, suggesting a degree of substitutability in bag’ and days
.8cross types. of huntinf .As the relative price per day or unit of bag

increases for’ hunting activity j, the demand for non-j huntinglifgp

Y “a b
o . .

A
‘increases, as hunters attempt to maximize their utility subject to a

v”'budget constraint L ] T vi. : .; g .;'eﬂﬂfjb :.‘e‘;d?:"b
" The positive cOefficients for own-price'of a.day offactivity'J"_:”
- in equation 4, tables 12 to 14 are more difficult to interpret ‘ik
possible explanation is ‘that the estimated coefficients reflect the‘
positive statistical rela;}onship between total, expenditures (from ‘
x which implicit prices are determined) and success. i
Employment of SUR techniques does@not provide a ready measure
of goodness~of fit‘for the model 1 However, SUR does provide a mean-' o
ingful standard error for the estimated coefficients which are essential
for this study, ‘and- t‘statistics can be used to test their sighificance
(Pindyck and Rubinfeld 1976). ‘ v ]
Estimated-marginal values,-calculéﬁédjas outlined in‘Chaster
VI are presented in table 15 for an additional day and unit of bag for
each of the three types of hunting activities. The results indicate '

that a day of upland bird. hunting has the highest marginal value and

L
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. Table 15._ Incremental Valuations of Huntgng Activity Based on the
_ S Household=Pr6duction.Functioanpproach,,;1 g R
R A S L = ‘:311 e 2 =t ‘V‘ = ' e
. 'l.yp e of i Marg:mal Va’luatfon
e e s Bnnting Activity R Jofa nayl \ .
LN oo e ‘H‘. o

e -

SR "$v:{8‘1."'9"7'.f'” S '. $1'19°23 TR
__;143.3_.'7'9 TP

. . . i w el o . i . R SO P,
. Y i‘ « o'-«~ - o ® e r‘”‘ L T PR L d B e
- ™ PR . : :

- e ) » e et is e e .
. . Y @ oL @ P e ey - . . e
e, . . @ ,‘.‘4. - n.»v ”»Sp ":‘ .&\; -"‘ Lwse > k O A b <

- -. o fo P e [ w0 - -

SO . 'n--'a"
L] _'r.BI;J,,, - m" .

Waterfovl SR TSI e s

‘~ ..

e . 1 mculated using MVDj.: - -BIEJ/cuDJ where. El :I.s thé estixpated AN L

L coefficient of Dj from the: total expenditure function’ ‘(see tab1e~

T A' 11), &;; 18 the estimated coefficient of Ppy from. the restricted -

.7 . i - SUR results (see tables 12, 13 and 14), and Ej ar)d D are geo
means of expenditures and days of hunting..

2. Calculated mutatis mutandis, using MV = -8 E







'4,:1,2;

“*f;{nFOOtnotEs*f

Tbe constants reported 1n,tab1e 9~are dn log iorm and vill.be
close ‘to' zero when the antilogs (e ) are.taken.}:_ﬂ'slpf :

If the quality Proxy is included, the partial derivative of ;,;~' X
"_,equation (4) in Chapter VI 'with respect to. days is the. marginal

.vaIue‘for a day of constant quality.

iy
3. ‘:

'i:Geometric means are‘employed in- the.calculations of the average

and marginal valuations to dccount for the éxtreme skew in the

distributions. - Per day .consumer ‘gurplus estimates based on: e

.arithmetic means dre reported. in.table 4 Chapter V “In addition,

- the, mean consumer surpluses per unit of bag based on arithmetic R
“..means, are:™ $65I’860forwbig game, $32,23 for_upland. birds, and -

. $9.98 for waterfoul .’ "The* direction»and«magnitude of - ghe arith-.

 Note:that' the dependent variable (E
. of the’ opportunity cost for. the tima thevindividual engaged. in
: hunting activities (c. f., P 101) '

metic mean bias is a function of the nature and. degree of skewness
in the respective distributions. : :

;Clearly, a methodology which results in the conclusion that ‘a’

~large:- proportion of -the respondents acted irrationally is failing

to acc0unt for _8ome information critical to their decision matrices

D] includes an imputed measure .

' Although the remaining z variables yere highly insignificant, they

| were ineluded to provide for a statistical requirement. Without

some variation among each of -the equations dficluded in any system "
it is not possible to’ calculate an inverse matrix; when one-

~.equation is a multiple 'of another,,the matrix is less than full’

rank and the determinant vanishes. .The models were extremely ro-

“bust with respect to variations in the Z variables.

It is possib e to test the SUR models performances usdng approxi-
‘mations of R™ or measures of the error of the predicted dependent
variable, but’ none of. these tests was. available in the - computer

~ package employed (partially because, the meaning of the tests is-

- questionable); a substantial finaneial and time commitment w0u1d

v

i3

have been required to perform the tests.. As goodness of fit is
not critical to this study--prediction using the system of °
equations is not an objective-—-and the t values for the variables
néeded for subsequent analysis are significant no attempt was

made to approximate measures of goodness of fit.
T - = .




Lo T omaerERevIIT, -

coNCLusTONs -

_'A4ComparisonnoflResults S
A comparison of the marginal valuations presented in tables 10 / -
'iand 15, and summarized in table 16 reveals mmrkedﬂdifferences among

"the estimates from the dinect—questiqn and the indirect—hedonic

"'vl..v
~ -

'.methods. The differences oceur ‘even though both sets of vaiues, in ;'if: -

f?ré

theory, measure the net economic value or the consumer snrplus

' faccruing vi§ -active participation in hunting.‘ This discrepancx may

~
-

be the produ@t of. fundamental differences between theﬁtwo valuation
- techniques. As discussed An’ Chapter III above, survey respondents ". L«
. rare.confronted with a hypothetical question regarding their WTP or : |

>WTS a particular activity. Inherent ‘to. any direct approach is the

fundamental problem of the.:espondent 's natural inability to respond

accurately to a hypothetical, nonmarket situation. The WTS and WTP

questions are likely new to the respondents ‘and’ require an effort

.Aexpenditure prior to any meaningful subjective estimate. The cost

inherent to the provision of an accurate estimate is directly related e

,kto a secondnmjor difficulty characteristic of the direct approach, the

-incentives for accurate preference representation. Abstracting from

the ability to provide ‘an accurate estimate in response to a situation

A
’ ; ~

which the respondent has never faced, rational individuals must per-
ceive some benefit accruing through accuracy to compensate for the
costs inherent to accuracy achievement. Unfortunately; providing
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»‘approach see Chapter IV i -

s

‘multiple hunting activities on a single trip, and the one unit bag

I S . B T AR AR Lo L
"incenrzve for.accurate preference revelatlon often.s1mu1tanedus1y

creates 1ncent1ves for preference m1sreprésentat10n. Sl _
. i . \

Alternatxvely, the 1nd1rect hédonlc technlque 1s based ‘on. the -

actual reported expendltures (and 1mputed costs . of t1me) of 1nd1V1dua1

hunter—respondents. The method 1nherently assumes that 1nd1v1dua1

,o

hunters have optxmx:ed thelr consumptlon bundles, 1nc1ud1ng hunt1ng

\

eXpendltures, acrossrall posslble.alterﬁétiVes_and Subjeat-to.their

approaehr-for'examplé theidata'are gathered with a post*season'user

survey and ‘serious 1dent1f1cat10n and bias problems in estlmatipn ,
-]
ex1st--the approach is held to be an 1mprovement -over the dtrect WTP '

method; For a dlscuss1on of- addltlonal 11m1tat1ons to the hedonlc_

~

.~

Table 16 presents a. summary of the" estlmates of huntlng values

- from this and previous studies. Tt is difficult to make any definitive

Y N ’

. comparisons across thé various studies because the methodologies,

activities, regions, and time periods differ. However; a comparison
of the relative magnitudes suggests that the values for an activity

day are generally consistent with values found using similar methods,

but the big game bag values were much higher than'anticipated based

“on other (albeit non-kedonic) studies. The big game bag values found

in this study may have an upward bias due to the low success level,
>
limit. However, actual payments by hunters for "guaranteed bags"

of .big game animals in some regions of the U.S. and fer the right

to hunt on private lands in England suggést the hedonic values esti-

mated may. indeed reflect willingness to pay.

‘finite incpme”levels.':Although there are shortcomings, with the hedonic -*



e The d1fferences among the results reportéd in’ table 16 also sug-Ff'

N

~

gest a hlgh degree of sens1t1v1ty to’ the estlmatlon techn1que employed

Th1s sens1t1ufty is further 1llustrated by the dlvergent results gen-“a'

erated 1n thls s,udy uS1ng varlous valuatzon technlques but a baslcally

X . : o

, constant data sample. -The: hedonlc values are con31stent1y hlgher, per-'

PO

haps due to the estlmatxon problems noted abo‘ve.1 Alternatlvely, dlfect
methods may understate true WTP 'Travel cost methode (Whlch avomd many
“of the estlmatlon problems of hedonlc methodS° ‘see Bocksteel and

McConnell 1975) yield results slmllar to those of hedonIc metho%E;”

Addltlonal work is required but the results of th1s study in co at1on

w1th the emerlcal work by Blshop and Heberleln (1980) suggest that

direct questlon techn1ques may be subJect to preference representat1on

P B

problems. Technlques that afford an.alternatlve or: atcempt to 1nduce an fi

accurate response warrant further 1nvest1gat10n and. resource. expend1ture.

_ The models employed in th1s svudy proved to be statrstlcally e

' acceptable (given the data 11m1tations, wh1ch prevent solutlon of

1dent1f1catron problems in’ the hedon1C-models) and robust. The dlrect
WTP model produced. 1ow R2 values, but F tests for the models were'
stat1st1cally 51gn1f1cant, supporting the hypothes1s that the models.
fit the data (1 ‘e., the models,e;plaln a 31gn1f1cant-amount of the
data variation). 3 The coeff1c1ents (partlcularly those coeff1c1ents
requlred 1n the marginal valuat1on calculat1ons) wegz statistlcally
31gn1f1cant and had signs conformlng'wlth theoret1ca1 predlctlon.

The indirect hedonic approach produced relatively high Rz values and
highly significant F statistics. More 1mportant1y, the t values for

the coeff1c1ents were generally s1gn1f1cant. However, the“beg



4
‘coefflclent was- not always sﬁgniflcant across ell types of huntlng, i
11ke1y due to- a: low degree of stat18t1ca1 variatdion inp . the bag var—{t
'“ 1ab1e;. Tﬁ1s lack of/varlatlon was.partlcularly pronounced for blg

i

: game huntlng The ﬂLstrlcted SUR demand equatlon systems prov1ded

coeff1c1ents whlch Qere generally 31gn1f1cant for the bas1c varlables

I
and for 1ncome. Own prlce coefflclents were negatlve, as’ expected

o -

'and cross-pr;ce coeff1c1epts p051t1ve (when slgnlflcant) suggesting

a degree of substltutablllty among the types of huntlng examlned here.

v

The models produced robust coeff1c1ent estxmates L BN
'l ’ ‘The gTS modelllng was 11m1ted by an 1nab111ty to. determlne -

' vhether responses were gross or net WTS and by the 1ow ‘sample size’

o

for any one,exc1u51ve type of huntlng. Attempts were‘made_to circum-

o

. vent these_difficulties.by utilizing the responses in one instance as

2 . ) N )
gross values and'thenfas net values. To provide a'meaningful sample
. - :
size it Was necessary .to ellmlnate .only non-j hunters from the j sub-

o ) X J

With these modlflcatlons the WIS models produced very low R2 values,

hig statlstlcs, and generally 51gn1f1cant coefficients with the

~

xpe ed.31gns,,_Marg1nal values deﬁived from WIS measures (table D.3)

were reasonably sidffilar to marginal values based on WIP measures
CT : . ’ A

(table 16).

L
2%
73

Valuation Estimates and Policy Making

EN

Determlnatlon of Optlmal stock levels and the assoc1ated Optlmal

o

 harvesting rates are of maJor 1mportance in wildlife management. Mean-

ingful policies inyolving changes in wildlife populations’Via invest-
ment or harvest changes will require accurate wildlife valuations.

sample (wh11e ] hunters may also have part1c1pated in non-J aCtIVItIES)x

. 135 ‘.- .



»use patterns.

The margrnal valuatlons developed 1n thls study proslde pub_lc;_-g,

'declsron makers Wlth a means to assess the effects of environmental

Hchanges on hunters welfare.' Such changes mlght 1nvolve a. change 1n

1

resource - utxllzatlon wh1ch affects wlldlee habltat (e g., 1rrlgat10n

o

expansion, reduc1ng Waterfowl habltat), or»changes 1n the huntlng rn-i’“

-st1tut10na1 framework or publlc expendrtures de31gned to 1mprove and L

expand w11d11fe stocks. A dec1sron to reduce the duck huntlng season,:,lﬁ

for instance, w111 foster a reduct1on 1n the volume bf actlve hunt1ng~:“

days (both in terms of the number of hunters and- days per hunter) and

' the number oquaterfowl bagged. A-conservatlve estlmate\o4 the,welfare
loss to the hunting populatlpn would be the product of total huntlng
days foregone and the marglnal value of a huntlng day or the product

of the redueed bag and the marg1na1 value-of-a bagged animal.

Welfare\loss estlmates generated as above would be conservat1ve .-

-

because the downward sloplng demand curve amplles a negatlve relat10n~
S

ship between the WTP (i. e., ‘the demand curve) and quantlty 'Also,

the marg1na1 valuatlons calculateﬁ‘

tence value, optlon,value (w-‘

R

pendltures by inactive huntera) 2 glue placed: on Alberta's wildlife
) I, 0t % o ) - "‘ )

by nonresidents, and nénconsumptive values. Coa ?7~

Recommendations . - ' ¥

~ A useful extension of th1s study would be to deVelop part1c1-

S

patlon equations to actually evaluate the effects on hunting of varlous .

a,thrs study-do not 1nclude~exis~"l



‘;3*ffi6ra1umﬁaé1" The forecasts for numbershof partlc;pan

ﬁ'idthe ortunzty cost of tlme.ﬂ Stud of the sen31t&v1t of'value est1—
. rP Y -ty

fmates to 1mputed costs of tlme by comparlng the values derived w1th
. g . “"«"’
v‘and w1thout an opportunlty cost adJustmentx arfd wrth varmous adJuetment
‘ fmagnltudes 1ndrcates that the tlme factor 1s rmportant (Brown, Char—

4

‘bonneau and Hay 1979 Sorhus and Brown 198L Sutherland 1981) It

‘e
-
-

U”mlght prove useful to: attempt to e11c1t from survey part1c1pants in- e

"f7formatlon concernlng whether thelr huntlng act1v1ty 1s on weekends,-v e
,npald vacatxon txme, or perhaps on work days Wrﬁbout pay., Such 1nfor—

< N .*-

"rmatlon would enable a more accurate determlnatlon of ‘the . respondents

opportunlty\costs of t1me."j ?‘-ﬁ- ,'fﬂfg'? - ; - P . i o

Further exploratlon of the tlme factor by arbltrarlly varylng .

"the 1mputed value by tr1a1 and error curve flttlﬂg 1s of questlbnable

'beneflt. Substant1a1 worh of thls type has already been completed and

.”:°;;baas expected the "best" estlmate varlgs with . the data set. The value

“V_used in thls study is somewhat ad hoc in that the proportlon is constant

C e

'vacross 1nd1v1duals, but the absolute value var1es w1th the 1nd1v1dua1 9 '

y-f-lncome The f1xed proportlon selected was based on £1nd1ngs of others

T ' 4

Hedonlc estlmatlon technlques would be strengthened by produc1ng
. &

':(see footnote 5; Chapter VI)

«

a- data set on a: greater range of characterlst1cs of the a#t1v1t1es belng
A B R ) o . 2 ]

i

o _ . o ‘ AT



fday nu& bus vurxﬂbles'p:ovxdud duch ddd1t1onal 1nform4txon~
Et1on and sxmuitaneous equation blas.

»producxng mbre accurate marglnal valuatlonsl-

,:ésults is deslrable._&""

’ pendeut.

/Chapter IV)

'.:, .;/

fexamined- lfﬁ this atudy the lnclusidu in he,anhlysia of wuhﬂtitubc

, It umuld

.'ﬁbe preferable if]demagh and nupply funct1ons could be apack!iad nnd

"estxmated sxmultnneously, uhereby redovmng tbe problemm uf idautifxc&*

0

[

Thxs study retaxned in the analys,‘}those huntern thhaut a

- 7success to avozd unaerstat1ng expandinure levels, thereby hupefully n

However, further work on

;the statlstlcel effects of retentxou qf these cases and cumparatxve"ﬁ

et .

: Fxnally, lt should be noted :hat 1f hunt1ng characterhatxcs auch

- as bag were not 4ctually proﬁuced by the househokd but detnrmin«d by

<

”~the sxte many o£ the hedonlc estlmation problems could be mmraumxgnted

fUnfortunately, quant1ty (days) and wuallty (bag) are oftan 1uterde*

Pethaps a means will be developed to. test aasumptmmnu ve~ '

lf_gardlhg the exogenous nacure of quality charactermstxca (see footnote f

W

Many of the bxg game hunters in the samplu used in thxs

1

study would llkely agree nhat bag (success) was exogenouﬂly determlned

[y
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Footngtes . . 'f'

W'Includlng an.lmputed measure of the oppo?tunlty cost fux the time

an 1ndiv1dua1 engaged in hunting ‘activities should produce increased
marglnal value estimates relative to estimates without an imputed
time cost. Charbonneau and Hay (1978) tested the sensitiviey of
estimated hunting and fishing values to the inclusion of an oppor--
tunity cost ‘measure. Their results showed that including the op-.
portunxty cost increased the 1pcrementa1 values sxgnlflcantly.

.. Thu's, economi¢ theory suggests, the need to include time costs and

emplrlcal analysxs has 111ustrated the downward bias of actuv1ty '
value estlmates result;ng from time- cost omission, "

For @ dlscusSLOn see Chapter 11I. ~Bxshop and Heberlein'fouﬁd
marked differences 1n stated values and actual selling be-
hav1or when dollars were e&chaqg d for huntlng rlghts,

‘Low R2 values are typ1ca1 for nonaggregated Cross= sect10nal socio-

4

economic data. See, for example, Cicchetti and Smith (1973),
Hammack: and -Brown (1974),. McConnell (1977), and Cocheba and Langford
(1978). .

Participation equations are generally used to hypotheses about
determinants of - participation and to forecast numbers of part1c1—
pants d days of activity. For a ‘detailed discussion and an ‘ap— -
plied example, respectlvely, see. the following: C. Cicchetti,
Forecasting Recreation.in the United States. Lexington Books, 1973.
J. Miller and J. Hay. 'The Determinants of Hunter Participation:

A Study of Mlgratory Watetrfowl." “American Journal of Agrlcultural
Economics (Vol. 63, No. 4, Nov. 1981) 677-684. &
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 APPENDIX &

. CONFIDENTIAL
. 14
- : Aumm:wc"mvn 1975 HUNTING SEASON . “
1. miilcx‘:e- (c;:'y or town) _ . » 2. Age

v

3. Sex Male D 4. Occupation . )
P-nh 0-- . C

5. lncluding yournl! ‘how many of yout m:diau fanily are nving a: yourt rnxdcncc?
(P.\c.n -e{rcle the nppropriue number.)-

1 2 3 & 5 6 7 8 s
6. Aparoxt-a:.ly vhat was the total ;aéunt of money earned by you and your family in
"% 19757 Estimate and cheick one. ) .
. Lass than $5,000 O $20,001 - 825,000 O
‘3 §,'oo'1 -16,000 O $25,001 - 30,000 O
sm,doi - 15,000 O $30,001 - 35,000 .0
. s15,000 220,000 O $35,001. " or over O
7. Education: (Plcase circle hiibu: yur._:op‘pll.';t.'ed.)‘
" Grade School o 1 2 3 4 -5 & 1 8 9

Righ School 10 1 12

1Y

University - ' 1 2 3 5 6 7 8
thhnu:nl School 1 2, 3 4

8.: Phusc reaspond to each quenion be'ﬁx by checking l’:he appropriate answer, ¥
. e i Yes
N L .

¥o
(a) . Have you ever hunted before }l}i 1975 season? 0 [m]
(n]

(b) Have you cver hunted {n 'Albn‘r.l'}be,forc the 1975 season} (@)
(c) Have you ever :hunted in the A:'thl5‘ch.il 041 Sands Area before the : .
1975 season? (sce the map attached foF a description of this area).0 a

LB
. 9. What are the main ressons LM% go hunting? Rank the folloying itcms in
e order of importance; llgf* cholces,

(a) g o r

(b) l‘or s ttophy :
{c) . fo¥%htdoor enjoyment

' (d) other (pl_qan specify
3
?

‘ ? 149
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- - . . . B
et 3 /

f C

. N .
- v

. - ¢
o
' : u
ES . N [ ;

10.._ Which Alberu uecnut did }w hoMd ln 1975! {Ples-e ehck vhnn nppllcnblc)
Dllricm.'«* ','leon

D )l.lnnv.‘oq-' Mrd - ,Hogn : ) - '
. . R . . .‘ Do - . O K
1 D o , _Deer N Dm e } ) L ] "
7. . . o Ty NG s .
. N . X
Vi g \nunuuu D Caridow _ )
' j/ - : D Illck lut o o : . .
Y D Angling License’ .. " = . B .
(1975-76 season) .l'_'] Grizaly Base PR : , -
Other (plesse specify)’ "
Lo o L N ,
11. 1{ you hunt for sport AT LEAST: oucz du;m :bi 1975 hunnng ou.on in muut .
; ack,) ;
“tes &8 ' IF "YES™ PLEASE COMPLETE ALL THE szsrmus THAT m.ww .
» . O ir "NO" PLEASE RETURN THIS QUESTIGHNATRE - THE smy-
ADDRESSED B‘VELDPE THAT R.\S BEEN. #mmn '
1; If you DID hunt in Alberta dutihg the 1975 ulnon. plcase complete tho !ouwin( . . '
~ information for each hunting trip ‘taken. " (N‘OTE‘ X FULI. dny of hunting is 4or
_more houts spent 1n the -cuﬂ.ty ) .
N . > .
Area(s) Ihy: : EB 1. ' ] -
Hunted: Runted B3 1. 3 Y ) T 5
Nesrest Towm, { in Area ) oo v EEE .
Landmark or (Estimate e L Sl .
wilaiife to |ftiles ¥o. din |Game Came Bagged by °
) | Management nearest . lto :® hunting |Hunted 1n| Yourself Only
Teip No. Cait 1/2 day) fArea ‘Parcy | |Avea 'St_ypi & uumbar)
Example  |Versflion ¥12 100 2 |bucks & | 10 ducks, ) .
, - . . ) -l . . . %‘.“ » 1 '..'...:“_ ‘. . ¢
1. ’ T ‘. ' ) N - . ‘
2. > « N
3. B
. N 5
4 ¥
I3 =
(7 7 - .
$
6. v | N 1 /
3 - o
B : : ' , \ I N
~ . ’ ! : - . B
<

]
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.ougyb U .p uouny upon: fdz

buntivg purposes in-Alberta. durin; :nom 5”8 .
catsgory balow as it cppuu :o you S
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‘pnm‘mu moin xq 11!15 zlu: -gc 'mu

; " TE you aasle wuy mafer 4 1n Vhalg ot in:
‘ _.partfor mu-. tn Alberca plassh 1ist the. u:am purchased, the purih :
e p;uo,aad tha: ‘uuu x» tlhtzh mt lt- 18, u.‘ lm' wxm A‘bucb,
L4 Ed b o
L
A yw inrtidnud in tlu lo:uavtn; lnmuaputlm.tuv ,1.a ubun durw tlh 1m
. ! uuoa. how. wuch valus $n dollars per ‘day vag ‘1t worth to- yeu- ‘above: ,mt you pest - “
. : ‘on :rcvel and .other: mcu;- (drcu the l"mth&t donar 'nlu) "
 igceme 01 23 A s 808y m '
Lo I 12 1 16 18 20 zz u % zt »lv" K3
' . Upland Birds "0 1 ‘.z' ERIRYR Y SR T Yy R TR
T 2w o m 22 2 ,z»s.u 0 6 .
I [ T T s - . s
e | ~¥aterfowl "0" 1 2__ 3- i‘ .5'. _Gv". ; 5 .
LR A - 1 14 u p zo 22. 24 zis zl 20§
'.‘. ‘ - LA ' [ et ‘ :
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e R mu: vm (h:hntu and circle the lou: mt ;u:nuhu o yw). :
e TR S ..-m 0. .40 o 6.0 ‘% 90 LT NE,
- Y TR wo W 0 - 400. ° 500, 60 700 800 m R
o 18, cive ny uldi‘:laul mvn uux nt;ht bcxr :ul\un :ho aport hnn:tn. h
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xs. ‘0( thir u-m.. trips you tool: dnuq tlu 1975 unm. mc
:M\nu 011 Iam An.l R ¢

'_m 0

B m uG roR:  __ Avmcz mﬁnxgnibir’q:mr e
BMpGes | 0,128 4 5 6 7 89 10
‘ S IR ae U6 18 30 2 2 26 28 "3
Uplasd Bitds 0 2,4 4 7 '8 '3 0
; ) 1: RIRETRITY zo zz za 26-28 30

CMarertedd | 0 37 2 3) 5. 6 8 s 10
fj Lol e a3 a4 2648020022 3 26 28 30

23, _

| ose came

;'?3

.‘- 20. :ﬂ.uu uﬂuu with !'
a 19!5 season 1o the Atmnu o uu. Area..

21. aw ‘wn)d. you ate “the hunting tu,a to' the At
s . yut otlu; luatm t:lps u Anu;-u n a \:io

-

; B

. V!
J
i

!l "m" n.usz mu:nuu. m QUTSI‘!OIS mt W

!I "IO",PLL\S! umm- TI!’XS WB‘HONNAI" m m m-
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nlgu on Sond- lru o

o’ tln -.p tucbd tﬁ .ml m hmtd durtu -'
‘luu bc ay ueunn u poutbh.

(chcek where -ppuubh)

n’ of :hn to.the
' the: map’ n?cm tor:a ducupuon o{ :hu M

*"; as cooa Ae.

Iy te

R

dollsrs: per daz was it worth to -

T
Pmuc any odditmul comments
Atblhacn 041 Sends In.c. CoL

that might help evalusté the sport hunting.

umsu‘l (circu the approptun

 WIGHER o omxvpoq.n 3
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“.

: M

~ - ™
» tz;u urucspam :la thg fonoum lmung sctivities in-tha mmn;. o1l s-ad-
* Araa during. the’ 1975-76 seasqn, how much value in

you shove what .you tpu:t on zuvcl nnd othcr
aouu Mua)

L 3

m YOU Vm wen - m YOUR CO—OPEMT!ON Dl llSHEIINI AND’ RETURNING THIS

b E Qussrxmm
: N L
Source:

Phillips et al. 1977.
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b Wg ‘iiacuasiou‘draws exbensiv’ely on papers by Brown. Charbouneau. ;- '_b
' ‘and Haf [l978) and Rosen (1974) Recall that hunters household

~expendkw¢§aﬁ are. expressed mathematically as a function of charaeter—‘

istics wf the hunting experience, ‘in this study the humber of days and

season’\.d Nﬁ&- '?::‘ ) ,.;;. o 4 . E u L [

- e

t N
T L . . . pe)

Definiﬁ$ Qﬂ/ab - P ‘as the implicit price of thé ith type of . day, and }¢’2 

the 1mp1ihiﬁ price Of the 1th type‘of bag, the inverse'ff;f*e"

Loy

' wPQfQ v

.

m N d if days and b 1f bag, and ; o 5.

ﬂ'\ & veetor of de&and shifters. _1 | | ]‘5;j*h,f€ff -

’

‘fiiDemand gﬂ%ﬁtione are Cypically written aa D= g(p) Tpking the invetse'ffuﬁa‘

: yields ;fm:y; - g (D) - P which is illustr&ted 1ﬁ figure 31

2

wﬁk (1 e., actual payment plua consumers surplus) is given by. o



“?fﬁxseélfiguéé Bl) » A totsl cost function (G(D)) is needed”to_enabie‘the

;icslculation of margin#l uet WTP or marginal consumer surplus (CS). The _’L-G

??consumer surplus sssoéiated“with a day of hunting activity 18 then.f‘ﬁ”sy
U P CS(D)_P wrr<n> - C(D>f W

. To obtain a measure of msrginal consumer surplus. equation (4) 18 dif-
oo

ferentiated vith respect to days (bag)
acs(:b)/an é-am(D)/aD - .a,C(D'S’éD 5

Ip estimate (5), assume each hunter is in equilibrium with respect to’

;:“hunting, 13 a price-taker, and faces a constant marginal cost for a day

of hunting.1 In figure Bl those hunters in equilibrium at D1 and D2 S

) '-'face Mc and Mcz, respectively. In’ equation (5) the first term on the

firight hand side bf the equality is simply f(D), and- the second term can ‘-

ebe.expressed-as-f(p)-+ Df'(D). _Thus, rewriting equatipn:(S)'yields:

3CS(D) = £(D) - [£D).+ DE'(DY] ®)

owsm =@ )

- Becdhse f'(D) < O, equation 7 > 0

The demand function is- estimsted in. the'hpnventional (i.e., non-

finverse{//xrm

D = Sifd- ceer ) T . (8)

‘ Note that £! (D) in equstion (7) is the derivative of price with Sy
respect ﬁo days, but that the demand estimates are the inverse of this."

'Thus,
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_ Figure Bl.  Typical Demand Function
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' ruhere Q. is the coefficient of P from demend equation (8), which can be~

-.’rewritten in the multiplicative form D i'aPll .'...Zun

From differentiating the expenditure function,with respeot to

Jdays equation (11) can be obtained

Py gjaglﬁDre{nE/p,:.{ii>va;, | .’(ll)i'

=

ﬁ-where n 1is the regression coefficient for days from the expenditure
At “

'function, again expresaed in multiplicative form. Suostituting‘equationf

'..(11) into <m) yields.-l o S

".

';‘iﬁfyab'f'(hE7D)(dD; T .'$‘
e ."-“*'-.'_.: | o T |

. and substituting equation‘(IZ);into‘(7)'gives: .
‘. 3CS(D) = -DEV(D) o
= -D {(nE/D) /aD} VST
'Solving equation (13):

(s memgfep T o ‘(11‘0,’1'

»

' *ﬁngquation (14) is the marginal valuation function and measures‘the

ﬂchange in consumer surplus from an additional day (bag) of hunting



Af B ""'fung;ibna ‘are. fa!.lingi‘ )
n ‘of addit nal punt,ing act:l.vit ‘is
ne a,ted vith thi_ ; exrvi e
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