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Perspective

The Canadian Wildlife Service (CWS)
originally expressed interest in the socio-
economic aspect of wildlife resource management
at an interdisciplinary gathering at the Univer-
sity of Saskatchewan in September 1970. Re-
search done on contract by the Institute of
Northern Studies suggested that new techniques
were required for the quantitative valuation of
the waterfowl resource. The CWS, therefore,
asked the Department of Agricultural Economics,
University of Saskatchewan to study and extend
the theory of quantitative valuation of wildlife.
This paper documents the research done by the
department under a CWS contract,

Abstract

We identify and discuss the major sources of
wildlife value and specify three requirements
which must be met by any wildlife valuation
technique and employ them to assess the
usefulness of existing valuation methods. The
HCK or travel-cost method, being essentially
a site valuation technique, is judged to have
limited potential for wildlife valuation. The
DCS (direct consumer’s surplus) approach is
seen to offer greater potential. Although the DCS
method is not without problems, it has the major
advantage of allowing the researcher to isolate the
value of wildlife from that of other inputs. In
addition, the technique is extremely versatile and
can be applied to a wide range of valuation
problems.

A particular DCS approach used by Ham-
mack and Brown is modified and extended to

include a previously neglected aspect of wildlife
value — the collective-good aspect. An approach
for valuing wildlife in uses other than hunting is
analyzed; a critical aspect of data collection dis-
cussed; and finally, some general recommenda-
tions on valuing waterfowl are made.

Résumé

Nous déterminons et analysons les princi-
paux éléments qui fontla valeur de la faune. Nous
formulons trois exigences que doit respecter
toute méthode d’évaluation de la faune et nous
les utilisons pour évaluer 'utilité des méthodes
existantes. On considére que la méthode HCK
fondée sur le rapport déplacement /cofit, qui
constitue essentiellement une technique d’éva-
luation de 'emplacement, n’offre que des possi-
bilités limitées sur le plan de 1’évaluation de la
faune. La méthode DCS dite du surplus direct au
consommateur semble supérieure i la précé-
dente. Bien qu’elle ne soit pas dépourvue de
défauts, elle a le grand avantage de permettre
d’isoler la valeur de la faune de celle des autres
facteurs. De plus, elle est trés souple et peut
s’appliquer a une vaste gamme de problémes
d’évaluation.

Nous reprenons une forme particuliére de la
méthode du surplus direct au consommateur, -
celle qu’ont employée Hammack et Brown, nous
lamodifions et I’étendons a un aspect aupara-
vant négligé de la valeur de la faune: celui de
bien collectif. Nous analysons une forme d’éva-
luation de la faune en-dehors du domaine de
la chasse. Nous étudions un aspect important de
la collecte des données. Enfin, nous formulons
des recommandations générales concernant
P’évaluation des oiseaux aquatiques.
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Introduection

The basic issues which pervade attempts to
measure the value of wildlife were outlined by
Crutchfield (1962} 15 years ago. Since then,
considerable progress has been made in both
problem conceptualization and quantitative
valuation. However, a complete conceptualization
of the wildlife valuation problem has not yet
been formulated..

This report assesses the state of the art of
wildlife valuation and presents some ideas which
should lead to a better understanding of this
complex issue. We begin by identifying the major
sources of wildlife value and specifying three
requirements which should be met by all valua-
tion methods. This is followed by a critical anal-
ysis of valuation methods developed and used by
others. Next, we present a modification of an
existing hunting model and analyze an approach
to valuing wildlife in uses other than hunting.

A ceritically important aspeet of data collection
is considered and the use of recommended ap-
proaches to valuing waterfowl discussed before
the final summary and conclusions section,

1. The orientation of this report

This report assumes that the goal of wildlife
valuation is to provide information which can
be used in making wildlife management decisions.
The most basic wildlife management problem,
in our opinion, is to determine optimum popula-
tion levels of wildlife species. Resolution of this
basic problem and related decisions (including
decisions concerning the acquisition and man-
agement of wildlife habitat) require information
on the value of an animal in the population or
stock {Davis and Seneca 1971).

2. The fundamental problem

Because of law and tradition, the activities
which are made possible by wildlife are available
on a basis which does not reveal how much

these activities are worth to us (Crutchfield
1962): in other words, they are not priced in a
market. Without market transaction data, tradi-
tional market models are not directly applicable
to wildlife valuation problems and it is necessary
either to make significant modifications to the
existing models or to develop new ones.

3. Measuring value

The existence of wildlife permits people to
participate in certain activities which produce
varying amounts of satisfaction or utility. The
satisfaction or utility received by an individual
represents a primary benefit. Whether we are
measuring value, primary benefits or the amount
of satisfaction generated by participation in
a particular activity, we need a “‘cardinal index
of satisfaction” to serve as a measure of value,

Of course, we are assuming that wild birds
and animals are to be managed for the benefit of
human beings. But this does not prevent people
from incorporating what they conceive to be the
preferences of the wildlife itself, or what they
think wildlife “deserves™, into their own
(human) preferences.

According to the consumer’s surplus con-
cept, money can be an acceptable cardinal index
of satisfaction or utility. Although itis by no
means a perfect unit of measure, some of the
more persistent arguments against using it for
this purpose are indefensible. For example, there
are some who argue that because of the aesthetic
aspects of wildlife-based experiences, monetary
valuation is not acceptable. Yet individuals make
monetary assessments of the value of automo-
biles, houses, night club entertainnient and
works of art — all of which possess some aesthe-
tic appeal. The amount of aesthetic appeal of a
commodity has little to do with whether or not
money is an acceptable measure of its value to
a consumer. For further comments on this and




other misunderstandings see Davis (1963), Davis
and Seneca (1971) and Sinden {1967). The fact
remains that money is the medium of exchange
in our society and it should therefore come as
no surprise that economists use it as a measure
of value. Only the naive can believe that using
money to measure value is synonymous with

a materialistic ethic. Thus, since no one has
found a workable alternative, this monograph
will accept the consumer’s surplus concept, with
its assertion that money can be a satisfactory
cardinal index of satisfaction or utility, as the
theoretical framework within which to develop
methods for measuring the value of wildlife,

We will not dwell on the technical aspects
of consumer’s surplus theory. This topic has
been dealt with comprehensively by Currie ez .
(1971), Willig (1976) and others. What the
literature makes clear is that while consumer’s
surplus can be measured in a number of ways,
only two are appropriate for measuring the value
of wildlife, and only one of these is usually rel-
evant for any specific situation (Hammack and
Brown 1974).

One method measures the willingness to sell,
or the minimum amount an individual would
have to be paid to give up the consumption of
a commodity and at the same time leave him
as well off as he was before giving up that com-
modity. Willingness to sell is useful for the
situation where resources are presently used
to generate wildlife-based experiences but a
possible transfer to alternative and incompatible
uses is being considered: for example, if a federal
wildlife refuge is considered for conversion to
an asphalt-covered parking lot, this first measure
{the Hicksian equivalent variation) is the correct
one to use.

A second method measures willingness to
pay and applies to situations in which a transfer
of resources from some other purpose to the pro-
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duction of wildlife-based experiences is being
considered. Thus if farm land is to be converted
to a nesting area for waterfowl, this second meas-
ure (Hicksian compensating variation) is the
proper measure to use. For brevity, our discus-.
sion will be framed in terms of willingness to pay;
translation into willingness to sell will be left to
the reader. One last point: willingness to pay
(and, for that matter, all measures of consumer’s
surplus) is a measure of benefits in excess of
costs, or net henefit. Throughout this report
“net benefits”, “benefits” and “value” will be
used interchangeably.

Sources of wildlife value

Wildlife is used in a variety of ways, yet most
wildlife valuation studies deal exclusively with
hunting. In fact, we know of no published at-
tempt to quantify the value of wildlife in non-
hunting uses. Since we intend to deal with all
the relevant aspects of wildlife valuation, it is
necessary to identify and define all significant
sources of wildlife value.

Although this report will focus on the valua-
tion of wildlife, that is, wild animals and birds,
most of the topics discussed in this monograph
apply (with minor modifications) to the valuation
of fish as well.

1. Recreational hunting

For the purposes of this report, hunting is
the act of pursuing and attempting to kill wildlife.
If the primary reason for doing so is recreational
enjoyment, this activity is considered recrea-
tional hunting.

2. Nonhunting activities

Wildlife is of central importance to certain
nonhunting recreational activities. Examples in-
clude outings, the primary purpose of which is to
study, to observe or to photograph wildlife: these
activities will be referred to as wildlife-based
activities. In other cases, rather than being the
central focus of an activity, wildlife may be one
of a number of inputs which together produce
the recreational activity. Examples include
hiking, camping, canoeing, picnicking and
driving for pleasure: these activities will be re-
ferred to as wildlife-related activities. A third group
is composed of activities which are not outings
in the same sense as implied by the first two
categories: watching wildlife at backyard feeding
stations or observing flights of migrating water-
fowl from one’s own back yard are examples of
this type of activity. All of those wildlife-based
or related activities which are pursued in the

immediate vicinity of a participant’s permanent
residence are referred to as endemic wildlife
activities. A fourth category will be recording-
based wildlife activities. This type of activity
includes watching wildlife films on television or
at a movie theatre, listening to recordings of bird
songs and activities such as wildlife painting
and carving. The use of wildlife in recording-
based wildlife activities may be indirect in com-
parison with the first three categories, but it
certainly should not be ignored.

Obviously, other nonhunting activities
could be defined, but for the purposes of this
report, the above selection is adequate.

3. Existence value

Each of the wildlife benefits discussed so far
is based on sensory perception activities. That is,
people enjoy hunting, wildlife-based, wildlife-
related, endemic and recording-based wildlife
activities through their senses of sight, hearing,
taste and touch. However, it is possible for indiv-
iduals to derive satisfaction simply from knowing
that wild birds and animals exist. For example,
an individual at home in his or her living room
making no sensory contact with wild geese may
derive real satisfaction from just contemplating
the existence of these birds. People who con-
tribute their time and money for the preservation
of a wildlife species such as the blue whale
(even though they are not ever likely to make
sensory contact with these animals) exhibit
behaviour which suggests this possibility.
This behaviour may also be due to interest in
recording-based activities or option demand.
[See Krutilla (1967) and Krutilla and Fisher
(1975) on option values.] Such contemplation,
attributable 1o the existence of a wildlife species
but occurring in the absence of sensory contact
with that species, is defined as a contemplative
wildlife activity. Thus defined, this activity




is mutually exclusive with previously defined
wildlife activity categories.

All contemplation which occurs in conjune-
tion with sensory contact activities is considered
an integral part of those activities. All other
contemplation attributed to the existence of a
wildlife species is assigned to the contemplative
wildlife activity category.

4. Option value

Another way of categorizing the sources of
wildlife value discussed in sections 1-3 is to call
them use values, meaning values due to demand
for the use of a wildlife species in some current
period activity. Option value itself is not a use
value, but an additional source of benefits which
deserves explicit recognition.

Option demand and option value exist when
an individual places value on having the option,
for himself or others, to participate in an activity
in the future. It can exist separately from con-.
sumer’s surplus, firstly, when there is uncertainty
as to future demand for {(and/or supply of) a
wildlife species and individuals are adverse to
taking risks; secondly, when re-establishing or
expanding a curtailed supply would be very
costly in the short run or technically impossible
(i.e. extinction of a species) ; and thirdly, when
there is no practical way for the resource owner
to be paid for providing the option because ex-
clusion is not possible. By “exclusion” we mean
the ability to identify everyone who would benefit
from assured availability of the good or service
in question and to exclude them for failure to
pay for their option value, The inability 1o ex-
clude those who do not pay for the option of
future consumption establishes the relevance of
option value for public policy. Note that the first
two conditions are necessary but not sufficient
for the existence of option value, For detailed
comments on option value see Cicchetti and
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Freeman’s (1971) refinement of Weisbrod’s
{(1964) and Lindsay’s (1966) insights; also see
Long (1967}, Byerlee (1971) and Krutilla and
Fisher (1975).

Cicchetti and Freeman (1971) refer to the
second condition as irreversibility of supply. As
specified, this irreversibility is a matter of degree
(Krutilla and Fisher 1975). If the number of a
given species could be increased instantaneously
without an increase in the cost of production, an
individual would have no reason to be willing to
pay for an option because he would already have
the option. However, this type of instantaneous
increase in wildlife populatious is simply not
possible. (We ignore changes in population levels
due to changes in legal constraints.) At the other
extreme is extinction: since, by definition, it is
not possible to reverse extinction, any options
associated with extinet species have been lost
and option value is irrelevant. With this excep-
tion, then, irreversibility is a matter of time
and relative cost,

How much it will cost to increase the pop-
ulation of a wildlife species by a given amount
depends upon the number of animals in existence
at the time the increase is to take place, the tech-
nical conditions of production (i.e., the relevant
production function) and the opportunity cost
of required resources. Consequently there are a
variety of ways in which “irreversibility of sup-
ply” can occur. Sometimes the length of time
needed for an increase in wildlife populations —
usually several years — will make it costly
or impossible to expand the supply in the short
run. Or, the availability of suitable habitat
could be the limiting factor. In any case there
is little doubt that the second condition will
be met. »

The first condition, uncertainty in demand,
occurs when the probability of demanding a good
or service at some future time is greater than

zero but less than one. Uncertainty in supply
occurs when the probability of future availability
of a given good or service is greater than zero but
less than one. Cicchetti and Freeman (1971)
demonstrate that: “At probabilities of close to
one, option value is both small and a small per-
centage of expected consumer surplus. But at the
middle and low probabilities, option value is large
relative to expected consumer surplus”. They go
on to conclude that “where there is a large num-
ber of low probability demanders, omission of the
option value benefit and a consideration of only
the consumer surplus of the expected number of
users would result in a significant understatement
of benefits”. Even in the case of the certain de-
mander, they argue, there will be option value
when there is uncertainty in supply,

Knowing the degree of demand or supply
uncertainty is of critical importance in any at-
tempt to measure wildlife benefits. Most wildlife
management decisions will not be irreversible,
such as the decision to dam and flood a canyon.
In this latter case, the question is whether or
not the amenities associated with the canyon in
its natural state should be destroyed forever,
so that the canyon can be used for other pur-
poses. A parallel and rather extreme example is
whether or'not a wildlife species should be
forced into extinction by destruction of its
habitat. Most wildlife management decisions
involve increases or decreases in wildlife popu-
lations rather than outright extinction.

But because future participation in a partic-
ular wildlife-associated activity may require it,
an effective option demand for maintaining the
population of a given species well above alevel
which threatens extinction may exist. Thus,
even when populations are large enough to
permit legal hunting and the value of an incre-
mental change in population is considered,
option value should not be ignored.

5. Sources of wildlife value — a summary

Figure 1 presents a summary of the sources
of value which have been identified and discussed
to this point. It is divided into five levels: from
the bottom, they are activity, use, demand, value
and time dimension.

As this report is limited to the consideration
of the value of wildlife as an input into private
consumption activities, the value of wildlife as
breeding stock is being excluded from considera-
tion. However, it should be noted that the value
of wildlife as a capital good depends upon its
value as a producer of hunting or nonhunting
benefits.

There are at least four additional sources of
consumer benefits which deserve recognition.

In certain cases meat hunting may be important
enough to warrant consideration. By meat hunt-
ing, we mean the act of attempting to kill wildlife
primarily for the purpose of supplying one’s
family, or others, with meat — excluding com-
mercial hunting, fishing and guiding. Because it
entails using wildlife in a private consumption
process, meat hunting could be included with
the activities listed in Figure 1.

Commercial hunting and fishing are obvious
sources of wildlife benefits. This source of ben-
efits is not being considered simply because the
focus of this report is on extra-market activities.
Valuing commercial products is a separate topic.

The values of wildlife as an input into
research processes and as a pool of genetic mate-
rial are also potential sources of wildlife benefits.
These uses are considered public consumption
rather than private consumption processes;
therefore, they are not given detailed attention,

Although we have narrowed the focus of our
attention to the sources of value summarized in
Figure 1, the task of valuing wildlife is still an
unwieldy one. By definition, each of the activity
categories (except recreational hunting) includes
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Figure 1

Sources of wildlife value — a summary

Figure 1
Annua! value
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put into private
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processes
Current period Future period
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Sensory Existence .| Option
perception values valuce
values
Recreational Non-hunting Existence Option
huntin recreational demand demand
deman demand
B
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Recreational Non-hunting Contemplative to pay
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in the future
for:
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!

!

Reereational Wildlife-based Wildlife-related Endemic Recording- Contemplative i
hunting activities ‘ activities wildlife bas wildlife
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activities |
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a number of different activities: each of these

can be viewed as having a number of dimensions
which affect the value of wildlife. Clawson (1962)
lists five phases of a recreational experience:

(1) the planning and anticipation phase, (2) the
travel to the recreation site, (3) the on-site
experience, (4) the return trip and (5) the recol-
lection of the experience. Any wildlife valuation
approach must recognize the complexities of
such recreational experiences.

Value estimate
requirements

Identifying and defining the significant
sources of wildlife value are important steps
toward resolving the wildlife valuation problem,
However, it is equally important to know what
criteria an empirical estimate of wildlife value
must meet in order to be useful to wildlife
managers.

1. Valuing a wildlife component

Since recognizable products or activities can
be defined and the users identified, valuation of
wildlife is theoretically possible. But it is impor-
tant to recognize that the products are the
activities which wildlife Aelp to produce, rather
than the animals themselves (Crutchfield 1962).
Herein lies the basic dilemma in attempting to
value wildlife. For management decisions, an
estimate of the value of the animals, as such, is
required. However, the individuals who provide
the necessary data can be expected to think in
terms of the value of activities rather than the
value of the animals which help to produce the
activities. Conceptually and empirically, the
problem becomes one of separating the value of
wildlife from the value of the other inputs
which are used to produce wildlife recreation
activities.

As an example, let us consider a situation
where the objective is to estimate the value of
waterfowl in the hunting activity. A recreation
day of hunting is produced by combining a num-
ber of inputs: waterfowl, transportation, the
natural surroundings, decoys, a gun, shells, etc.
Given the fact that individuals spend hundreds of
dollars on equipment, transportation and so on
and invest significant amounts of time in travel
and the hunting activity itself, it is reasonable to
expect that a hunter will have some idea of what
a day of hunting is worth to him (see also Davis
and Seneca 1971). However, when asked to
estimate the dollar value of wildlife (only) to his
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recreational activity, the hunter cannot be ex-
pected 1o have mentally separated the value of
wildlife from the rest of the inputs. Still, it is the
value of wildlife only that is required for decision-
making purposes, and hunters are the individuals
who must be relied upon to provide this infor-
mation, A way must be found to isolate the value
of wildlife from the other sources of value.

2. Total value vs marginal value

The consumer’s surplus concept may be used
as a guide to measuring either fotal net benefits
or marginal net benefits; and although estimates
of total value or total net benefits may affect pub-
lic opinion and influence some decision makers,
they are rarely the correct reference point for
making rational wildlife management decisions.
On this issue Hammack and Brown (1974) argue
that: “Such a figure (i.e. total value) would be of
interest if all of the birds (a given wildlife species)
in the area were possibly to be destroyed by the
actions of man, but it is far more likely that
man’s actions will cause incremental or decre-
mental changes”. Except in cases where the ex-
tinction of a species or the introduction of a new
(exotic) species is at issue {and even these
could be viewed as marginal changes), estimates
of total value are useful for rational decision
making only if they facilitate the derivation of
marginal-value estimates. Thus, what is required
for making wildlife management decisions are
estimates of marginal value (marginal net
benefits).

3. Aggregating wildlife values

When a person consumes a particular com-
modity so that no one else can consume that same
unit of commedity, it is conventionally con-
sidered to be a pure private good. Given a fixed
quantity of a particular private good, more units
of that good for one individual means fewer for
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others (and vice versa). At the opposite end of
the spectrum are the pure collective goods,

or those which can be consumed by one
individual without diminishing the quantity
available 10 others. One of the standard examples
of a public good is national defence. Everyone
consumes the same amount of national defence,
and although people added to the population of
the area will also consume national defence, their
consumption will not necessarily reduce the
amount of defence available to others.

The use of wildlife as an input into con-
sumptive processes may {as when a person
shoots and kills an animal) preclude others from
deriving benefils from that same animal. Conse-
quently, there may be a private-good dimension
to a wildlife valuation problem. But other uses,
such as a person watching a flock of geese in
flight, do not prevent others from using the same
creatures at the same time or in the future. Con-
sequently, wildlife valuation may have both a
private-good and a collective-good dimension.

Relatively small collective.good values can
result in very large aggregate values. This is
simply the result (in some cases) of adding up
these small values over a large number of in-
dividual demanders. Conversely, the killing of
an animal may generate relatively high values
per occurrence but, since this value can only be
realized once, the resultant aggregate value may
be small. The relative magnitude of private-
and collective-good values is a question of
considerable importance.

Returning now to the sources of wildlife
value summarized in Figure 1, some useful gen-
eralizalions can be made, First, existence and
option demands are clearly collective goods.
Second, for most valuation purposes, and if there
are no congestion problems, recreational uses of
wildlife other than hunting can justifiably be
viewed as collective goods, That is, private-good

benefits of nonhunting recreation are likely to
be so insignificant compared to collective-good
benefits that they can legitimately be ignored.
When nonhunting wildlife recreation uses do
distupt the life cycle of certain animals in such
a way as to cause deaths (or relative declines in
population) and the impact is too significant to
be ignored, the problem of aggregating both sets
of benefits and placing a value on the animals
involved is similar to that faced when dealing
with recreational hunting (see Rieck 1975). Third
recreational hunting benefits involve both a
private- and a collective-good dimension. Killing
an animal — whether it is bagged or not —

is a private good. But assuming that the animal
is not injured, getting a shot at and sighting the
sought-after game are both collective-good
dimensions of hunting. Finally, it follows that
when there is recreational hunting demand for
a wildlife species along with any other type of
demand, any change in the population level of
that species will have both a private-good and a
collective-good value.

The procedure for aggregating demand
curves for the two polar cases (private vs collec-
tive good) is well defined. All wildlife valuation
problems will involve a collective-good aspect.
For example, constraints and sanctions control-
ling how Whooping Cranes can be used by the
public probably justify considering the benefits
these birds provide as collective goods. On the
other hand, no wildlife valuation problem will be
exclusively concerned with private-good ele-
ments. In fact, hunting is the only activity which
involves a significant private-good dimension,
and it also includes a collective-good dimension.
Because most wildlife valuation problems do not
fit neatly into one category, the ability to
aggregate values depends on the ability to dis-
tinguish private-good benefits from collective-
good benefits.

4. Three requirements — a summary

If the goal of wildlife valuation is to provide
information for making wildlife management de-
cisions, the three basic requirements are to isolate
the value of the wildlife from the value of other
inputs, to make sure that value estimates are
estimates of marginal net benefits and to separate
private-good benefits from collective-good
benefits.
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Critical analysis
of valuation approaches

A variety of approaches have been used in
attempts to assign monetary values to recrea-
tional activities. The emphasis here is on those
that are potentially useful for wildlife valuation,
with a few comments on other approaches.

1. Indefensible approaches

Crutchfield (1962), Knetsch and Davis
(1966), Carey (1965) and Sinden (1967) have
rejected a number of early attempts to value
recreational activities as being conceptually
unsound. One of these, the expenditure method,
is reviewed here only because it is still being used
by a few researchers.

2. Gross expenditures method

More than 15 years ago Crutchfield (1962)
rejected the gross expenditures method as an ap-
proach to valuing a sport fishery. Other research-
ers have supported his position (Carey 1965,
Clawson 1962, Knetsch and Davis 1966, Sinden
1967 and Stevens 1966). Even though the
argument against its use is devastating, this
method is still used by some researchers (Horvath
1974). Therefore, an explanation of its basic
defect is in order.

The gross expenditures method attempts to
use the amount of money spent on a recreational
experience to measure its value. Expenditure
categories usually include travel expenses,
equipment costs and expenses incurred while at
the recreation site {(Knetsch and Davis 1966).
Travel expenses often include the cost of meals
and lodging as well as transportation. Using food
costs as an example, Carey (1965) effectively
describes the problem:

The food consumed may not be a ‘means to an end’
but rather an ‘end’ in itself. The tourist may have
saved vacation money to dine in nice restaurants;
he orders steak not merely to live but because he
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enjoys it. His food expenditures are not measuring
the value of a visit to a recreation site; rather, they
are measuring his subjective valuation of the eating
experience. Using expenditure datato derive a value
for the recreation benefit includes expenditures that
would have been incurred even if the visitor had
stayed home. :

Gross expenditure figures would not measure
the net benefits of a recreational experience even
if they were adjusted for the deficiency described
above. They do not measure the loss in value
which would be incurred if this recreational op-
portunity were eliminated, nor do they estimate
the gain in value which would be realized from
the creation of a new recreational opportunity:
as we argued earlier, what is required is an
estimate of net value,

3. Acceptable valuation methods

Of the techniques which have been used in
attemnpts to value wildlife, two deserve serious
consideration. One is the Hotelling-Clawson—
Knetsch (HCK) or travel cost approach. The
other is what will be referred to as the Direct
Consumer’s Surplus (DCS) approach. The
potential of these approaches as techniques for
valuing wildlife will be evaluated from the stand-
point of their ability to isolate the value of wild-
life from the value of other inputs, to accommo-
date the estimation of marginal values and
to facilitate the separation of collective-good
benefits from private-good benefits.

4. The HCK method

The HCK method is the approach that is most
often used by recreation resource economists:
in fact, it has become a conventional method
of analysis. It evolved from Hotelling’s im-
aginative idea into a relatively sophisticated and
promising technique. Although it is based on a
number of often ignored assumptions and is

obviously capable of further refinement, some
researchers would probably argue that the HCK
method is already capable of producing accept-
able estimates (see Krutilla and Fisher 1975, and
Burt and Brewer 1971),

Since the details of the technique have been
discussed by others, they need not be repeated
here (Cesario 1976, Clawson 1959, Knetsch 1963,
Clawson and Knetsch 1966; for an excellent and
brief critique, see Hammack and Brown 1974).
However, it is important to emphasize that
the HCK methed is unequivocally a site valuation
technique. It estimates the total net value of a
flow of goods and services produced by a given
site or set of resources (specific parks or wilder-
ness areas) and attributes this value to the site.
This is accomplished by using transportation and
other travel cost data to estimate a demand func-
tion for the site. An integral of this demand func-
tion is then taken as an estimate of total consu-
mer’s surplus (total net value) of the site.

In this way, early HCK studies (Clawson
1962, Clawson and Knetsch 1966) estimated the
total net value of goods or services produced by a
set of resources at a given site in a given use. It is
a small step from here to argue that if the site
were to be used in a different way, the net benefits
(as estimated for its current use) would be lost.
This loss in value must then be compared to the
value resulting from the proposed new use. How-
ever, it has been pointed out by Knetsch (1963},
Scott (1965) and others that the availability of
substitute sites must be incorporated into the
demand function to legitimize this type of pro-
cedure; and, consequently, several investigators
have made an effort to do this in their models
{Gum and Martin 1975). Such a full and
complete specification of each individual’s
demand function for a particular site would
enable a decision maker to calculate the net
benefits lost if the site were eliminated. But this

is a great deal to ask without substantially
increasing the scope and expense of the usual
travel cost study.

5. The HCK as a method for valuing
wildlife

As commonly used the HCK method values
activities {e.g. visits or recreation days) produced
at a site by the combination of resources in exis-
tence at that site (Brown et al. 1973, Gum and )
Martin 1975, Stevens 1966). The value estimates
of the activities or visits are then used to impute
a value to the site in question or, more precisely,
to the combination of resources in existence at
the site. This technique values an experience {the
visit or a recreation day) and on the basis of this
value attributes a value to the site. Even accepting
all the assumptions required by the technique,
one is still left with the conclusion that the value
of the experience is produced by the set of re-
sources at the site and there is no justification for
attributing the entire value to one specific re-
source, e.g. wildlife, existing at the site.

Any potential that the HCK approach has for
the valuation of wildlife is best expressed by the
introduction of a quality variable into the travel
cost model. By including a quality variable in the
HCK model several authors have explicitly rec-
ognized the contribution to the value of the ex-
perience (i.e. visit) made by the existence or
abundance of wildlife. For the most part, the au-
thors in question seem to view this modification
as a way of improving the demand estimates for
visits to the site. The quality variable most fre-
quently used for hunting or fishing activities is an
estimate of expected success per unit effort. Often
alagged success variable is used as a proxy for
expected suceess in the area under consideration
{Capel and Pandey 1973, Stevens 1966, Brown
et al. 1973). These studies are for the most part
aimed at valuing the hunting activity and
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not the animals (a distinction often not made).
Although this type of model does not isolate

the value of wildlife from other inputs, it

may be possible to use such a model to estimate
relative values of several wildlife species (e.g.
moose vs deer). This approach may be useful if
the difference in estimated value of a day of deer
hunting of a specified quality and a day of moose
hunting of the same quality can be attributed to
the difference inspecies, This would require
several basic assumptions and statistical models
that are well specified and fairly powerful. If a dif-
ference could be established, however, andif there
is a transformation function between the two
species, it may be possible to improve the
allocation of habitat between the two relevant
species.

Stevens (1966) uses a quality variable to en-
rich the travel cost model but carries the analysis
a step further by examining what he refers to as
the “success elasticity”. By estimating the effect
of a change in the success ratio on the number of
visits demanded, he predicts the loss in visits
or recreation days at the site due to a reduction
in the ratio of success per unit effort. Since a rela-
tionship between success per unit effort and stock
size can (at least in principle) be established, the
loss in value (from the lost recreation days) could
be imputed to the reduction in the number of
fish available. Stevens does not make the mistake
of valuing fish in this fashion and, in fact, does
not even discuss the pros and cons of this
possibility.

Although the use of a quality variable ex-
pands the potential applicability of HCK models,
use of a “bag” or ““catch’ variable such as success
per unit effort will reflect quality only to consump-
tive users of the site. Even then, it is perhaps nota
complete reflection of quality to those individuals
even insofar as we restrict our consideration to
wildlife-produced satisfaction. The fact that
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wildlife existing at a site can be used both by
hunters and nonhunters in a non consumptive
way is not accounted for by the use of such a
quality variable. Using such a quality variable to
derive value estimates of wildlife can only pro-
duce seriously biased estimates. In addition to
this problem, even if it were possible to value a
stock of a species at a site, this cannot be taken
to be the total value of that stock because many
species are mobile and will provide benefits to
hunters and nonhunters outside the site being
evaluated.

Finally, the fact that the HCK method is
based primarily on ex post travel cost differentials
leads to two further limitations, First, the HCK
method can only cope with willingness-to-pay net
benefits, Therefore, where willingness to sell is
the correct measure, it will yield theoretically
inappropriate underestimates (Hammack and
Brown 1974). Second, the HCK method cannot
be used when the activity in question involves
no travel. Consequently, it is not capable of deal-
ing with existence or option values.

In summary, the HCK method has not been
effectively used to estimate wildlife values. It re-
mains essentially a site valuation technique and,
as long as the site is defined to be a set of re-
sources producing value, the net benefit estimate
provided by a HCK approach will reflect the value
of that entire set of resources — one of which
may or may not be species of wildlife. Although
with a more careful specification of a disaggrega-
ted model inferences may be made about the
value of wildlife or about relative values of dif-
ferent species, this would involve the use of a
quality variable of some type.

~.

6. The DCS method

The DCS makes a more straightforward use
of the consumer’s surplus concept than the HCK
method. It relies on data collected by directly
asking individual respondents to provide estim-
ates of their own consumer’s surplus. Both per-
sonal interview and mail questionnaire tech-
niques have been used to collect the required
data. The key question asks for an estimate of
consumer’s surplus and has been worded in a
variety of ways. Usually it is phrased in terms of
willingness to pay but other measures of
consumer’s surplus can be used (see Meyer
1975).

The most serious criticism of the DCS
method is that, because consumer’s surplus (or
willingness-to-pay) questions are hypothetical,
they result in hypothetical answers (Scott
1965). Although the use of data based on ob-
served behaviour would be preferable, some valu-
ation problems necessitate reliance on the DCS
approach. Furthermore, results obtained in a
variety of DCS applications indicate the useful-
ness of the technique (Davis 1963, Cicchetti
et al. 1973, Hammack and Brown 1974 and
McConnell 1977). Failure to elicit accurate re-
sponses in all cases does not necessarily mean
that statistical estimates will be biased. 1t may
simply result in larger statistical variances. This
may account for the rather low R*s yielded
by DCS studies even though significant regression
coefficients are obtained. In any event the hypo-
thetical nature of the question is a major concern
and the greatest challenge posed in using the
technique is to phrase the key question so as to
minimize misunderstandings and game-playing
biases.

Although the DCS method is not without
problems its major advantage is that it has the
potential to effectively meet the three require-
ments specified in section 3 (Acceptable valua-

tion methods). In addition, the technique is
extremely versatile and can be applied to a wide
range of valuation problems.

Failure to clearly define what is being valued
has been and, in our judgment, continues to be a
serious problem in the application of both the
HCK and the DCS methods. Few studies clearly
define the relationship between the relevant re-
creation activity and the wildlife resource being -
valued. Two exceptions are an article by Pearse
{1969) and the study by Hammack and Brown
(1974). Because it more closely suits our purpose,
we focus here on the Hammack and Brown
model.

Hammack and Brown’s (1974) incisive con-
ceptualization of the wildlife valuation problem
goes directly to the heart of the matter by speci-
fying the relationship between the value of a
recreation day of hunting and the value of a bag-
ged waterfowl. Simultaneously, they incorporate
two important wildlife policy variables into their
model, the daily bag limit and the length of th
hunting season. ‘

They develop their model from the perspec-
tive of an individual representative hunter. For
the hunter, the maximum number of birds that
may be legally bagged in one day (the bag con-
straint) and the number of days during which
waterfowl may be hunted (the day constraint)
have the potential to keep him from maximiz-
ing his net benefits from hunting. Assuming
that both constraints are operational and
relaxing one of them at a time, Hammack and
Brown (1974) demonstrate that {1} increasing
the bag limit while the season length remains un-
changed improves the quality (increases the
value) of each of the days the individual hunts
during the season and (2) increasing the season
length while leaving the bag limit unchanged
results in the individual hunting more days and
bagging more waterfowl. They refer to these two
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marginal values as the quality margin and the
quantity margin, respectively. They go on to
conclude that:

Since many hunters are subject to one or both
constraints, the net benefits to them of the marginal
waterfowl will be positive. A peculiar situation exists
in that a single item, an additional waterfowl, can
affect each of two margins: a quality margin and

a quantity margin. The bird may be taken either as
an additional bird shot on one of the (constant
number of) hunting days, or as a benefit resulting
from shooting (a fraction of) an additional day, with
kill per day constant. Which margin is affected de-
pends upon which constraint has been relaxed.

Note that Hammack and Brown, like other
researchers, opt for using recreation days as the
quantity variable for their analysis, What is
unique about their approach is the way that they
define their quantity and quality margins.

In defining these margins Hammack and
Brown explicitly recognize the need to isolate the
value of wildlife from other sources of value.
They observe that bagged waterfowl is only one
of many components which contribute to the
value of a recreational experience and go on to
argue that:

.. . the scope of the valuation questions may be
limited in such a way that subsidiary satisfactions of
the recreation day (to repeat, such as exercise and
exposure to natural surroundings) are effectively
excluded. . . . Hence, the reported net benefit may be
attributed to the waterfowl bagged.

In effect, Hammack and Brown argue that
they can collect the necessary data in such a way
as to isolate the value of wildlife from other
sources of value, They assume that there are no
synergistic satisfactions (i.e. satisfactions from
other activities of a recreation day, which, when
they are combined with the specific type of hunt-
ing in question, result in greater overall satis-
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faction than when that type of hunting is absent)}.
We will comment on the usefulness of their data
collection technique later. -

The Hammack and Brown model requires
data for estimating a function having total net
benefits as the dependent variable. The first
partial derivatives of this function are used to
compute the quality and quantity margins. In the
mathematical notation used by Hammack and
Brown (1974}, the model for an individual hunter
is as follows: :

f(Y, U, D/Z,7), where

ameasure of consumer’s surplus
ameasure of monetary income

some measure(s) of taste (preference)
the number of waterfowl bagged by the
hunter during the season

7 = thenumber of days the individual
hunted during the season

(R asfe b SRS
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An approximation of the quality margin
(i.e. the increase in the value of a recreation day
resulting from shooting an additional waterfowl
per day with the number of days hunted held
constant) is found in the following way. First, the
first partial derivative of V with respect to D/Z
is determined. This is an approximation of the
marginal value of an additional bird taken on
each day the individual hunts during the season.
Dividing this first partial derivative by Z gives an
approximation of the quality margin; thus,

v

8(D/Z)

e == the quality margin

Z
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An approximation of the quantity margin
(i.e. the increase in value due to bagging an
additional bird on an additional fraction of a
hunting day, holding constant the number of
waterfowl killed on each hunting day, can be
arrived at in a similar way. Therefore,

v
2 : :
Dz " the quantity margin

The most important features of Hammack
and Brown’s model are that it correctly specifies
the relationship between the value of recrea-
tional hunting days and the value of bagged
waterfowl, and that it defines the two interre-
lated margins. In this way, the quantity and
quality margins isolate the value of bagging addi-
tional birds from the value of other inputs
which are then combined to produce the recrea-
tional hunting activities.

7. The DCS method: the only potentially
useful technique — a summar

As presently formulated, the HCK method
does not offer much promise for valuing wildlife.
Since it is based on after the fact travel cost data
it offers no solution in situations where estimates
of willingness to sell are required or where the
recreational activity involves no travel. Even
when travel is involved and estimates of willing-
ness to pay are desired, it will be difficult (if not
impossible) to adapt this site valuation technique
to meet the requirements we have specified for

-wildlife valuation methods.

The DCS method can be used to meet all
three of the value estimate requirements specified
earlier. Hammack and Brown’s approach to using
the DCS method already meets the first two
requirements., We will demonstrate that con-
ceptually it can meet the third.

Although Hammack and Brown’s model is
exclusively a model for estimating the hunting
value of wildlife, the DCS method has the
flexibility to deal with other sources of value.
Whether or not the DCS method can be
expected to be an effective technique for
estimating non-hunting, existence and option

values is a topic which will be given further
consideration.

The major limitation of the Harmack and
Brown approach is.that it estimates only a portion
of the value which can be attributed to wildlife,
i.e. it is designed to estimate only the value of
an additional bagged bird. As argued earlier, this
private-good dimension of wildlife value is not
likely to be the only significant source of wild-
life benefits. Collective-good aspects of both
hunting and nonhunting activities are almost
certain to be relevant. As presently conceived, the
Hammack and Brown model does not attempt to
account for any collective-good benefits. How-
ever, it can be modified to include the collective-
good dimensions of recreational hunting. Con-
sequently, it will be used as the foundation for
the model to be developed here.
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A more complete
recreational hunting
model

Hammack and Brown’s model is a solid
foundation upon which to build. In this section
we will present a modification of the Hammack
and Brown model and discuss the data require-
ments of the modified model.

1. A more complete conceptual model

The Hammack and Brown (1974) model is
focussed on one source of wildlife value, the
value of bagged waterfowl. A modification of the
model is required because the bagging of game is
not the only way wildlife contributes to the
quality of a recreation day. That is, downing a
bird without retrieving it may make a positive
contribution to the value of a recreation day of
hunting. Even if the target is not hit, getting an
additional shot at the sought-after game is almost
certain to add to the enjoyment of a hunting
experience. Similarly, if a hunter does not get a
shot at the birds, just sighting additional game
while he is hunting is likely to contribute posi-
tively to the quality of a recreation day.

Each of these additional aspects of wildlife
value can be viewed as quality dimensions of a
recreation day, As such, they can easily be in-
corporated into the Hammack and Brown model.
Adding these variables, the model for an indi-
vidual hunter becomes:

Vo= (Y, U, D/Z, R/Z, S/Z, W /Z,Z), where

V = ameasure of consumer’s surplus
vis--vis recreational hunting

Y = ameasure of monetary income

U = some measure(s) of taste (preferences)

D = the number of waterfow] bagged by

the hunter during the season
R = the number of waterfowl downed but

not bagged during the season
S = the number of missed shots during the scason
W = the number of waterfowl sighted while

* hunting but not shot at during the season

Z' = the number of days the individual

hunted during the season
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The quality margins are defined and deter-
mined in the same way as before but now, rather
than just one, there are four dimensions. With
the number of days hunted and the remaining
three quality variables held constant, the follow-
ing expressions approximate the respective
quality margins:

5V
the bag quality margin, i.e. the
6-(—])/2 = value of an additional bagged
Z bird
_6L the downed-but-not-bagged quality
0 (R/Z)  margin, i.e. the value of downing
7 " one additional bird when it is not
retrieved
&V
the shot quality margin, i.e. the
éﬁ{g} = value of one additional missed
Z shot
&V
. the sight quality margin, i.e. the
M = value of seeing one a?lditional
Z bird when the bird is not shot at

We would expect each of the quality margins
to be positive. (A possible exception is the
downed-but-not-bagged quality margin: downing
a bird and failitig to retrieve it may detract
from the enjoyment of a hunting experience.)
The constraint responsible for the expected
positive quality margins may be either the
legal bag limit (the bag constraint) or the number
of birds in a given geographic area (the stock
constraint}. '

From a policy standpoint (assuming that
quality margins are positive) it is important to
know (a) the relative magnitudes of the quality
margins, and (b) which of the quality margin
constraints is dominant. The former is within the
scope of our model, the latter is not, but deter-

mining whether the bag constraint or the stock
constraint is dominant for the individual hunter
should pose no serious problems. All we need to
know is on how many of his hunting days the
individual was able to kill the maximum number
of birds allowed by law. In some cases, estimates
of the average number of birds bagged per day
may be so low in relation to the bag limit that it
will be obvious that the stock constraint (popula-
tion level) is the dominant constraint.

The quantity margin as defined by Hammack
and Brown (1974) cannot be interpreted in the
same fashion with this modified model, Hammack
and Brown consider

oy
oz
D/Z

an estimate of the marginal value of an additional
waterfowl bagged on an additional fraction of a
hunting day. This interpretation does not hold
with the modified model specification and, in
general, is correct if and only if bagging a bird is
the only source of hunting benefits,

At this point Hammack and Brown’s model
has been modified to permit the inclusion of
additional sources of wildlife value, i.e. benefits
in addition to those attributable to bagging game.
Downing game which is not retrieved, getting
ashot at game which is not downed and sighting
the sought-after game were identified as
possible sources of wildlife benefits. It is also
possible to include additional sources of benefits
without altering the modified model.

The modified model retains the most signif-
icant feature of Hammack and Brown’s model:
the conceptual isolation of the value of a marginal
stock (wildlife population) change from the
value of other inputs into recreational hunting
activities,

It should be apparent why a careful definition

of what is to be valued is of critical importance.
In an empirical analysis, it is of crucial impor-
tance to know whether an attempt is being made
to value an increase in a wildlife population with
no accompanying change in either the bag or day
limit constraints, or whether the objective is to
value a population increase along with a change
in the bag limit or day limit constraints. The
model specification should explicitly indicate
which of the margins is being evaluated and how,
The construction of this modified model may
permit the estimation of the value of an addi-
tional shot. The value of an additional shot is
determined by the value of each possible out-
come and the respective probabilities of each
outcome. The value of an additional shot, there-
fore, includes a collective-good dimension as well
as a private-good dimension. Because it includes
both dimensions of value and because the number
of shooting opportunities will be directly affected
by changes in population levels, the most interest-
ing marginal value may be the change in willing-
ness to pay, V, produced by a change in the
number of shots, T (Cocheba and Langford,
in press}.

2. Data requirements

The data requirements of our model overlap
those of the Hammack and Brown model;
both require the following data for individual
hunters or household units: a measure of con-
sumer’s surplus, a measure of monetary income,
a proxy measure for preferences, the number of
waterfowl bagged during the season and the
number of days hunted during the season. Ham-
mack and Brown (1974) demonstrate that re-
searchers can collect this information ex post.

To use our model as presented above, addi-
tional data would be required, that is, the number
of waterfow] downed but not retrieved during the
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season the number of shots missed during the
season and the number of waterfowl sighted but
not fired at during the season. The question is
can reliable data on these variables be collected?

We feel that an attempt to collect data on the
number of birds downed but not retrieved would
be worthwhile. For obvious reasons, this type of
data cannot be expected to be as reliable as data
on the number of birds bagged, but attempting to
acquire it would only add one question to the
data collection instrument,

Directly asking hunters for the number of
missed shots, that is, the number of shots fired
which did not hit a bird, is not likely to provide
reliable data. Hunters cannot be expected to have
counted or mentally recorded the number of shots
they missed while hunting. Therefore, a serious
problem can be anticipated in an attempt to
force the hunter to provide this information
directly. Instead, we suggest that the respondent
be asked for the total number of boxes of shells or
the total number of shells he used while hunting.
The total number of shells could be adjusted by
deducting the number of shots which downed
birds. This figure could then be used as a proxy
variable for the number of shots missed.

For completeness, we included the number of
waterfowl sighted as an independent variable in
our conceptual model, But we know of no reliable
way to obtain the necessary data. Hunters can-
not be expected to know how many birds they
have seen while hunting, and a proxy variable
does not appear to be a feasible alternative.
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Nonhunting. existence
and option values

The five activity categories already outlined
as separate recreational activities are wildlife-
based activities, e.g. bird watching and bird
photography; wildlife-related activities, e.g. hik-
ing and camping; endemic wildlife activities, e.g.
watching birds from the window of one’s resi-
dence; recording-based wildlife activities, e.g.
watching wildlife films on television and listening
to recordings of bird songs; and contemplative
wildlife activities, e.g. thinking about wildlife
while relaxing at home. An individual may par-
ticipate in any or all of these activities. He may
also be a hunter, but since we have already dealt
with hunting as a separate activity, it is ignored
here.

1. A eonceptual model

A major difference between these activities
and hunting is that they are not subject to a legal
bag limit or a legal season length constraint (with
the possible exception of the situation where
access to endangered species is denied during cer-
tain periods of the year). The weather, although
it may be a binding constraint, is of little interest
here because it is not a policy variable. This
leaves only one other constraint, the wildlife
population level (the stock constraint).

The wildlife population level may (or may
not) be a binding constraint. If it is, an increase
in the population of a particular wildlife species
— the Blue Jay for example — will improve the
quality of recreation days as well as increase the
number of recreation days demanded. For exam-
ple, let us consider an individual who participates
in all five of the activities listed above; as well, let
us assume that the number of birds in existence
limits his enjoyment only of endemic wildlife
activities and wildlife-based activities. If the stock
of birds is then increased while all other things
remain unchanged, the quality of his endemic
wildlife and wildlife-based activities may be im-

-

proved. If the quality does improve, he may spend
more time pursuing these two types of activities.

Rather than the four quality margins of the
hunting model, there is a single stock quality
margin. Each activity has its own stock quality
margin which relates the value of wildlife to the
value of the recreation day.

2. Practical considerations

The conceptual model just described can be
presented mathematically in a way which parallels
the Hammack and Brown (1974) mathematical
hunting model. For example, the equation for
bird watching can be expressed as

V = (Y, U,D/Z, Z), where

V = ameasure of consumer’s surplus
(total net value}

Y = ameasure of monetary income

U = somemeasure(s) of preferences

D = the number of birds seen during the year

Z = thenumber of days the individual
participated in the particular activity

Consideration of this model quickly reveals a
serious problem. Derivation of the stock quality
margin depends on reliable estimates of D, the
number of birds seen during the year, and most
people cannot be expected to be able to provide
this information.

Consider what would be involved if D were
defined to be the number of Mallards seen
during the year. First of all, individuals would
have had to have actually estimated the number
of Mallards they saw each time they went bird
watching. Obviously, any such estimates will be
subject to errors — especially when large flocks
of waterfowl are involved. As if this were not
enough, bird watchers would have to be able to
recall their estimates for the entire year. Casual
bird watchers will likely have a difficult time even
recalling the number of times they went bird

watching during the year much less the number of
birds of a given species seen during the year. On
the other hand, some avid bird watchers keep
detailed records and might be able to provide the
required information.

Itis even less likely that the Hammack and
Brown method can be used to estimate the value
of wildlife in other nonhunting uses. In fact, ¢
for existence and option values, a variable com-
parable to D (the number of birds seen during the
year) cannot even be defined. This leads to the
unfortunate conclusion that the Hammack and
Brown approach probably cannot be used for an
empirical estimate of the value of wildlife in any
of these cases. In our judgement, there is only
one alternative to the Hammack and Brown ~
approach. It, too, is a DCS method.

The Hammack and Brown method involves
asking respondents to report total net value
(benefits) ; this information along with other data
is then used to determine the marginal net values
mathematically, An obvious alternative is to ask
respondents to report marginal net values directly.

If we were interested in knowing the value of
a change in the Mallard population, the following
type of question could be asked: “How much are
you willing to pay for a 5% increase in the Mal-
lard population?” Obviously, such a question
could be worded in many different ways, but we
will return to this later. The point to be made here
is that, as long as hunting is excluded from con-
sideration, this type of question is compatible
with all three of the value estimate requirements
specified earlier: it can be designed to elicit the
required marginal values; it can isolate the value
of wildlife from that of other recreation activity
inputs and it does not require the respondent to
separate private- and collective-good values, since
for most practical purposes, nonhunting, con-
templative and option demands can be considered
to involve only collective-good values.
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Asking a direct question about marginal value
has two additional advantages. First, the question
can be worded in such a way as to obtain the
values from all the different uses of a given spe-
cies. The objective is to elicit a figure represent-
ing the sum of all values from all sources from
each respondent. Second, the same single ques-
tion can be used to collect data from a number of
individuals who participate in a variety of com-
binations of different wildlife activities. This is
particularly important, because what is ultimate-
ly required is an estimate of value for all indi-
viduals who benefit from the existence of a given
wildlife species. .

Given these advantages and the simplicity of
the approach, the direct question about marginal
value may seem to offer the perfect solution to the
wildlife valuation problem. Unfortunately it does
not. First, it is not capable of separating private-
and collective-good value, therefore it offers no
solution when the researcher is interested in the
hunting value of a species, This is a serious short-
coming because hunting is an important use for
many wildlife species, Second, no matter how
well the marginal-value question itself is worded,
there is no guarantee that respondents will be
able to answer the question satisfactorily.

Concerning this latter shortcoming it may be
useful to recall the basic dilernma we described
earlier: wildlife “products’ are the human
activities which wildlife help to produce, not the
animals themselves, thus the respondents will
probably think in terms of the value of these
activities rather than the value of the animals
which help to produce the activity.

The direct marginal-value question attempts
to force people to think in terms of the value of
wildlife, i.e. to think in an unaccustomed way
about a complex topic. If the species being valued
is an endangered species, like the Whooping
Crane, and there is a high degree of public
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awareness about its endangered status, respond-
ents may be able to provide the required informa-
ton, But if the species in question is not an
endangered species and its contribution to the
value of recreational activities is relatively small,
respondents may not know how much a marginal
change in the stock {population} is worth to them,

The reliability and validity of responses to
direct questions about marginal value can legiti-
mately be questioned and there is considerable
disagreement on the potential of this technique.
Resolution of the basic question will require more
empirical evidence. In any event, it is clear that
succcessful use of this approach is entirely de-
pendent on a correct and effective wording of the
key question.

oaral — iz

The willingness-to-pay
question

We have presented what we consider to be a
useful conceptualization of the wildlife valua-
tion problem. Also, we have recommended the
Hammack and Brown (1974) approach for valuing
wildlife in hunting activities and the direct
marginal-value approach for valuing wildlife in
other uses. We have argued that these ap-
proaches, based as they are on the DCS method,
are the only potentially useful alternatives cur-
rently available. However, their viability as
techniques for valuing wildlife is contingent
upon researchers being able to acquire the neces-
sary willingness-to-pay data. The validity of
responses to willingness-to-pay questions has
been, and will probably continue to be, the most
controversial aspect of the DCS method.

1. The controversy

Scatt (1965) rejects approaches which di-
rectly ask respondents to report their benefits.
“Ask a hypothetical question and you get a
hypothetical answer,” he says. Hammack and
Brown disagree. Referring to a study by Davis
(1963), they comment on Scott’s argument.

The argument appears more substantive at a super-
ficial level than at a deeper one. The statistically
significant regression results obtained by Davis
indicate that if the recreationists’ answers were
hypothetical, that term at least does not mean
random or irrational.

Still, Scott’s point is not without merit.
Under certain circumstances, hypothetical ques-
tions will probably yield unsatisfactory responses.
However, if a hypothetical question is one which
asks for information about something other
than actual past behaviour, researchers are using
hypothetical questions successfully. For example,
public opinion pollsters have been successful in
using hypothetical questions to predict elec-
tion outcomes. Thus we submit that Scott’s as-

sertion should be viewed as an hypothesis rather
than a universal truth.

In wildlife valuation studies, we need to
know whether or not the willingness-to-pay ques-
tion is too hypothetical to yield usable data. This
is a complicated empirical question which can
only be thoroughly dealt with by a separate
research project, but we can make some general
comments on the critically important task of
formulating the willingness-to-pay question.

2, Phrasing willingness-to-pay

questions

To gather primary data through the use of a
questionnaire effectively, a minimum of two
conditions must be met. First, the respondents
must either have the information readily available
or be able to generate the desired information.
This is a potentially critical problem; unfortu-
nately, the researchér has little or no control
over it. Second, the willingness-to-pay question
must be stated in such a way that the potential
respondent knows exactly what information is
being requested and is encouraged to provide it
without bias. The phrasing of the willingness-to-
pay question is not only of fundamental impor-
tance but is within the control of the researcher.

Unfortunately, this type of question is sub-
ject to a number of potential biases. For example,
if respondents think that their answers may be
used to establish the fees which they will be
charged, they may purposely understate their
willingness to pay. Alternatively, individuals may
overstate their willingness to pay if they feel that
doing so will further a cause which they favour.
Little is known about these and other potential
biases. But, where possible, it seems logical to
phrase the question so as to minimize the incen-
tive for this type of game playing.

Hammack and Brown’s question and Davis’s
approach have been used successfully:
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both offer reasonable solutions to the problem
of game-playing biases. We will discuss their
procedures first. Following this, alternative
approaches to phrasing the direct marginal-value
question will be considered.

3. The Hammack and Brown question

The Hammack and Brown question can best
be analyzed by presenting a segment of their
questionnaire,

Question 7
About how much do you figure your total waterfowl
hunting costs were for the 1968~69 season?

Since we have been talking about costs, we would
now like to ask you another question on the same
subject, but this one again involves an entirely fic-
titious situation. Again, the question may seem
difficult and take some thought, but we would like
your best guess,

Question 8

Suppase that your waterfowl hunting costs for the
1968~69 hunting season were greater than you esti-
mated in Question 7. Assume these increased costs in no
way affected general hunting conditions. ABOUT
HOW MUCH GREATER DO YOU THINK YOUR
COSTS WOULD HAVETO HAVE BEEN BEFORE
YOU WOULD HAVE DECIDED NOT TO HAVE
GONE HUNTING AT ALL DURING THAT
SEASON?

We emphasize that the dollar amounts given below
are intended to represent imaginary increased costs,
that is, costs over and above the actual costs you
estimated in Question 7, Please check the answer
below that you consider most appropriate.

The first thing to recognize about this excerpt
is the relationship between questions 7 and 8.
The questions themselves and the transition
statement between the questions clearly explain
their relationship to each other. What might not
be clear is that question 7 provides the concep-
tually correct basis or reference point for ques-
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tion 8. Remember that willingness to pay (or
consumer’s surplus) is a measure of net benefits:
benefits or value in excess of costs. Onee this

fact is recognized, it is obvious that Hammack
and Brown are asking for the correct information.

Hammack and Brown’s question 8 also asks
for the conceptually correct information without
actually using the words “willingness to pay”.
Because the question is phrased in terms of costs,
most respondents will probably not recognize
that they are being asked a willingness-to-pay
question. If they do, they probably will not be
sure whether an overestimate or underestimate
favours their best personal interest. Consequent-
ly, as compared to using the willingness-to-pay
phrase, Hammack and Brown’s disguised question
is likely to reduce game-playing biases.

The Hammack and Brown question is design-
ed to provide a value estimate for wildlife in the
hunting activity. Their particular phrasing of the
question will be most satisfactory when the costs
associated with the activity are easily identified.
For this type of question to be useful for valuing
marginal changes in population levels, it is pre-
ferable that the activity in question be oriented
around a single species. Since bird watching
activities are in general oriented around a multi-
tude of species, it may be difficult to gain value
estimates useful for management purposes from
this type of question. ’

4. Davis’s data collection approach
Davis (1963}, like Hammack and Brown
(1974), phrased his question in terms of costs.
However, Davis used a significantly different
data collection procedure. He developed a bid-
ding-game approach in which respondents could
react positively, negatively or indifferently to
changes in the costs of visiting a recreation
area, Knetsch and Davis (1966) state: *“Bids
were systematically raised or lowered until the
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user switched his reaction from inclusion to
exclusion or vice versa. . . . His reaction to in-
creased expenses connected with the visit con-
stituted the essence of the bidding game.”
They go on to conclude:

Respondent’s comments indicated they were turning
over In their minds the alternatives available in much
the same way that a rational shopper considers the
price and desirability of different cuts or kinds of
meat. Both the success in finding acceptable and
significant explanatory variables and a certain
amount of internal consistency in the responses
suggest that considerable weight can be attached to
the interview method.

We have no reason to question these con-
clusions and see a distinct advantage in using the
Davis approach. Rather than asking for dollar
figures, the bidding-game question requires only
a positive, negative or neutral reaction from
the respondent. This is likely to make it easier for
respondents to answer the willingness-to-pay
question; it may even improve the accuracy of
their answers.

As a final point, the bidding-game approach
requires the use of a personal interview. The
other questions discussed in this report are de-
signed for mail questionnaires. This means that a
bidding game may be more costly. Any advantage
it holds over another method which uses a mail
questionnaire must be significant enough to
compensate for this additional cost.

5. Using the willingness-to-pay phrase

in a question

This may at first appear to offer an easy solu-
tion to the problem of trying to collect willingness-
to-pay data. However, the effective use of this
phrase is not a simple task because of the likeli-
hood of the game-playing biases mentioned
earlier. To explain what is meant by this, we will
use two questions, which in terms of length and

complexity, can be considered examples of the
polar extremes.

The question mentioned earlier is presented
again as an example of a brief and simple form of
willingness-to-pay question: “"How much are you
willing to pay for a 5% increase in the Mallard
population?”’

The briefness of this question is an obvious
advantage. Tt does not take long to read, nor does
it raise issues which could result in biases.

The problem is that it dees not contain
enough information. The respondent probably
will know that he is being asked to place a value
on something, but exactly what this something
or product is may not be clear to him. He may
well feel that this question is somewhat like
asking him to value a box without telling him
what it contains. If the question dealt with a.
familiar product, like a pound of butter, a three-
or four-word description of that product might
be adequate. However, given the extra-market
nature of the wildlife valuation problem, a more
lengthy description of the product is required.

An example of how to word the question
more clearly follows:

Next we would like to ask you a question involving
something which has not actually happened. Asking
you this type of question is the only way of getting
the needed information. To fully understand the
question, you may need to read it more than once,
but we would appreciate your best answer.

What we would like to know is how much you would
be willing to donate to an organization for the pur-
pose of increasing the Mallard population by 5%.

Suppose the organization would operate in the
following way:

a} The organization would spend the money it re-
ceives in the most efficient way to keep the Mallard
population 5% above what it would be without the
organization’s efforts.
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b) Both hunters and nonhunters would benefit. For
hunters, even though there would be NO change in
thelength of the hunting season or the daily bag
limit, there would be 5% more Mallards during the
hunting season. Nonhunters would benefit because

- at all times there would be 5% more Mallardsto
enjoy.

¢} Everyone would pay for all of the enjoyment that
they would get from there being more Mallards.
{Don’t worry about how this would be done. Just
suppose that it would be done.) However, everyone’s
donation would be returned if enough money to
finance the 5% increase is not collected.

Under these circumstances, what is the maximum
amount you would give the organization for its opera-
tion during thisyear (1976)?

Explicit references to the possibility of an
organization being formed to increase the Mallard
population is an important part of the question’s
design. It imparts an air of reality to the question
without creating the uncertainties which may give
rise to biased answers, Statement « is designed
to provide a limited amount of information about
how the organization would operate. The type of
organization selected as the reference point for
this question is likely to affect respondent’s
reactions. One possible alternative to the ap-
proach being taken here is to specify a govern-
ment agency as the reference point: the payment
could then be described as a tax. This has the
advantage of allowing the respondent to relate
to a method of payment with which he is fami-
liar and the potential to reduce concern about
other people not having to pay their fair share.
On the other hand, there may be serious biases
against increased government activity.

Statement b attempts to reassure respondents
that hunters will not be the only ones who will
benefit from the increase in the Mallard popula-
tion. The reason for inserting this statement is
that an unstructured preliminary test of the
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question revealed that nonhunters often thought
that the increase would only benefit hunters.

The first part of statement ¢ is designed to
reduce concern about other people not having to
pay their fair share for the benefits they might
receive (the free rider bias). The last part of the
statement is designed to anticipate concerns
about what happens if enough money to finance
the 5% increase cannot be collected.

This type of lengthy and complex question
may create more problems than it solves. Tts
length alone may be enough to cause its rejection
by some researchers. However, the extra-market
nature of the problem virtually guarantees that
potential respondents will have little or no prior
knowledge about the item being valued. Conse-
quently, everything the respondent needs to
know to make an intelligent decision and supply
the correct answer must be provided within the
questionnaire, This task probably cannot be
accomplished with a one-sentence question of the
type discussed earlier. It is our judgement that a
question which leans toward the lengthy and
complex is likely to be more effective than a one-
sentence question.

6. Phrasing the question —

some concluding remarks

The Hammack and Brown (1974) question is
useful for valuing wildlife in hunting activities.
Their question is designed for use with a mail
questionnaire.

The Davis (1963) bidding-game approach to
data collection requires the use of a personal
interview. It can be used to collect data both for
valuing wildlife in hunting and valuing wildlife in
other uses, The bidding-game approach is actually
just a way of eliciting the dollar figure represent-
ing respondents’ willingness to pay. It must be
preceded by a statement which explains what is
being valued. This means that it can be used with
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Hammack and Brown’s disguised question and
our hunting model to estimate the value of wild-
life in hunting activities. The type of question
which uses the willingness-to-pay phrase could
also be combined with the bidding-game approach
to colleet data for valuing wildlife in other uses.

If the researcher decides to use a mail ques-
tionnaire, the best choice for valuing wildlife in
hunting activities is probably the Hammack and
Brown question. For collecting data to be used in
estimating nonhunting, existence and option
values, the question which incorporates the
willingness-to-pay phrase could be utilized. How-
ever, further experimentation is required to
explore the effectiveness of this type of question
in collecting willingness-to-pay data.

It must also be recognized that in any survey
by mail questionnaire, those responding may not
necessarily be representative of the population
as a whole. The reliability of data gathered in
this way will always depend on a satisfactory
treatment of non response bias.

Estimation of values:
some general
considerations

A few comments on the operational aspects
of wildlife valuation are now in order. We will
not consider the details of carrying out a full-
blown valuation study. We intend simply
to make a few general points which may assist
in the development of an actual estimation
procedure.

So far,attention has necessarily been focussed
on eliciting value estimates from the individuals
who benefit from the existence of wildlife.
Broadening this orientation to consider the inter-
relationships between humans and wildlife will
bring us one step closer to being able to value a
given species or group of species. We use the
Mallard duck as an example.

Mallards, which are present in each of the
North American flyways, generate a stream of
benefits to humanity on their yearly migrations
until they are either killed by hunters or die from
other causes. These benefits include sensory
perception value resulting from hunting and non-
hunting recreational uses, existence value and,
perhaps, option value.

By definition, hunting and nonhunting
activities require sensory contact with the birds.

"This means, among other things, that the amount

of interaction which takes place between humans
and Mallards is a determinant of value. The
degree of interaction is affected by the mobility of
both humans and Mallards. Consequently, the
value of a Mallard is likely to vary from flyway to
flyway.

An empirical analysis will require the re-
searcher to decide whether an estimate of mar-
ginal value or total value is required. As we
argued earlier, marginal value is the relevant
measure for most wildlife management decision
making.

Of the rather wide range of benefits noted
above, hunting has traditionally been considered
to be the most important. Although we do not
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necessarily share that opinion, we will deal with
this activity first.

Larger waterfowl populations provide more
opportunities for hunters to shoot at, down and
bag birds. Therefore, an increase in the number
of birds should be worth something to hunters:
our modification of the Hammack and Brown
approach can be used to estimate these sources of
value. Once the respective values of bagging an
additional bird, downing an additional bird
without retrieving it and getting an additional
shot are determined, any given increase in the
population (i.e. during fall flight) must be
translated into an increase in value to hunters.
Since the value estimate will not include all the
benefits hunters receive from sighting birds, it
must be considered an underestimate of hunting
value. The problem is further complicated by the
fact that the value of a once-and-for-all stock
increase accruing to hunters can occur over a
period of years. That is, all the additional birds
which are not killed and do not die from other
causes during the first year of the increase will be
available to generate benefits in future periods.
This means that the actual distribution of the
increase in benefits over time must be determined
in order to calculate the present recreational
hunting value of a stock increase.

Although our modification of the Hammack
and Brown approach can be used to estimate
hunting benefits, it does not appear to offer a
great deal of promise for other sources of value.
Estimation of these other values can be attempted
by using a direct marginal-value question.

It seems logical to phrase the question so as
to elicit specific estimates of the value of a
marginal change in the population. Responses to
this type of question will probably include exis-
tence value and may include option value. The
issue of whether or not option value is included
in respondents’ value estimates can be important
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in some instances and further investigation of
the issue is required. The design of the actual
question is the most crucial aspect in the use of
this approach. Although serious criticisms can be
levelled at it, the direct-question approach is the
only one available for attempting to estimate the
benefits of wildlife to nonhunters,

In summary, our recommendation is to
combine the modified Hammack and Brown ap-
proach and direct marginal-value question in
order to estimate the value of a marginal change
in the Mallard population (during fall flight).
Procedurally, this requires separating respondents
into two mutually exclusive categories, hunters
and nonhunters. Where a hunter also derives
benefts from nonhunting uses of the birds, it
will probably be best to use the value estimate
based on the direct marginal-value question.
Because it only attempts to deal with hunting
benefits, use of the modified Hammack and Brown
approach will result in an underestimate of the
true aggregate marginal value.

The value estimates arrived at by using the
modified Hammack and Brown approach can be
used to convert a given change in the Mallard
population into a value estimate for hunters. This
conversion is required before the benefits from
all sources can be aggregated.

The aggregation of benefits is another crucial
aspect of the valuation procedure. It requires the
careful distinction between private-good and
collective-good benefits. Hunting benefits
should be viewed as having both a private-good
and a collective-good dimension. All other sour-
ces of value (existence value, option value and
value resulting from nonhunting recreational
use) can be viewed as exclusively collective
goods. The expressed values from all users can
be aggregated and it is the resulting aggregate
marginal value that is relevant for wildlife de-
cision-making purposes.

ar
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Summary and eonclusions

This report assesses the legitimacy and
effectiveness of existing wildlife valuation tech-
niques. A critical review of the literature found
no single valuation approach to be wholly
satisfactory. In an attempt to develop an im-
proved conceptuahzatmn of the wildlife valuation
problem, all major sources of wildlife value were
identified and a new theoretical consideration
was introduced. The estimate of hunting benefits
was considered first, followed by consideration of
amethod for estimating nonhunting benefits,
Finally, an attempt was made to explain how the
two separate approaches can be combined.

Our major conclusions can be summarized as
follows:

(1) Valuing wildlife has been difficult due to
the lack of market data. Since wildlife recreation
will probably continue to be provided on an
extra-market basis, this fundamental difficulty
will remain.

(2) A large proportion of both the published
and unpublished reports contribute nothing
substantive to a solution of the problem. Meth-
ods based on gross expenditures have been
understood to be totally inappropriate for wild-
life valuation since the early 1960s.

{3) We determined that there are four types
of benefits associated with wildlife. Valuation
should account for recreational hunting benefits,
nonhunting recreational benefits, existence
value and option value. Option value is a future
period value while all other sources of benefits
are current period values.

{(4) Three conditions should be met for a
wildlife valuation method to be acceptable. First,
the method should facilitate the separation of
the value of wildlife from the value of the other
inputs which, when combined with wildlife,
produce recreational experiences. Second, the
technique should accommodate the estimation
of marginal values. Third, it should allow for the

segregation of benefits into collective-good
benefits and private-good benefits,

(5) Two techniques, the Hotelling-Clawson—
Knetsch (HCK) and the Direct Consumer’s Sur-
plus (DCS) methods, although fundamentally
different, are both useful methods for nonmarket
valuation problems. But because it is basically
asite valuation technique, the HCK method has
limited potential for valuing wildlife.

(6) It may be easier to obtain reasonable
estimates of relative values (between or among
species) than of absolute values (of a particular
species or group of species). This possibility
warrants further investigation. Relative value
information would be useful for cost effectiveness
analyses.

(7) The Hammack and Brown approach
which uses the DCS method is particularly useful.
1t specifies the interrelationship between the
value of wildlife and the value of arecreation day
of hunting. The Hammack and Brown approach
estimates the value of an animal in the bag as
a private-good component of wildlife value,

(8) Since the Hammack and Brown ap-
proach accounts for only one source of benefits,
bagged game, it may underestimate the hunting
value of wildlife. Therefore, we concluded that
it was necessary to develop their approach into a
more complete model. This was accomplished by
incorporating three additional sources of value
into a conceptual model. They are the value of
downing a bird without retrieving it, the value
of getting a shot at a bird and the value of
sxghtmg additional game. Extending the model
in this way is particularly important because of
the 1mphcatmns for aggregating private-good and
collective-good benefits. In essence, once a bird is
killed it provides no further benefits to others.
On the other hand, if an opportunity to shoot at a
bird is worth something, a single bird may provide
value to many hunters along the flyway.,

31



(9) Although estimating the benefits
derived from hunting is a complex and difficult
task, it is even more difficult to estimate non-
hunting, existence and option value,

(10) The DCS method, in conjunction with
the direct marginal-value question as a data
collection technique, shows some promise for
estimating nonhunting, existence and option
values. The success of this approach hinges on
the ability of researchers to obtain valid re-
ponses to a hypothetical question. The wording
of the question, therefore, becomes critically
important, '

(11) -As one possibility for estimating the
aggregate value of a marginal change in a wildlife
population {stock), we recommend combining
the modified Hammack and Brown and DCS -
direct-question methods. We noted that the
potential of the DCS — direct-question approach
has not been fully investigated.

{12) Separation of benefits into their private-
and collective-good components is required for
aggregating wildlife values. Hunting benefits have
both a private and a collective dimension. All
other sources of value {i.e. existence value,
option value and value resulting from nonhunt-
ing recreation uses) can be viewed exclusively
as collective goods.

(13) The nature of a collective good is such
that under some circumstances relatively small
collective-good values can result in very large
aggregate values. This is simply a matter of it
being possible to sum small values over a large
number of individual demanders. Conversely, the

“killing of an animal may generate relatively high

values per occurrence but, since this value can
only be realized once, the resulting aggregate
value may be small.

(14) Correct recognition of the nature and
importance of collective-good benefits vis-a-vis
private-good benefits is likely to suggest major
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changes in wildlife management policies — par-
ticularly in the case of hunted species. There-
fore, the relative size of collective-good benefits
as compared to private-good benefits is an em-
pirical question of considerable importance.

Quantification of wildlife values remains a
formidable challenge and there are no available
valuation techniques which are without serious
limitations. No matter what technique is chosen,
it is not reasonable to expect high degrees of
precision in the resulting estimates. Nevertheless,
defensible approximations of aggregate marginal
benefits can be extremely useful for making
rational decisions. In fact, in the absence of
information on the costs and benefits of alter-
native courses of action, decision making be-
comes a matter of random choices — random
choices which may or may not be influenced by
personal biases. Wildlife management decisions
are too important to be left to chance and efforts f
aimed at improving the data base for making these '
crucial resource allocation decisions should be
encouraged.
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