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PREFACE

Planning must always and by definition be for the future. That this
is peculiarly true of any plan that is dependent, even in some measure, on the

broad Canadian enviromment is obvious. Modern technology is altering every
' S

aspect of the modern worid. Chaﬁges in famm technelogy and a growing demand for

I

food is threatening Usecondary" uses of land and provides a real alternative .

-
use for many marshes, lakes, woodland and rivers.

Agricultural development and production has been supporﬁed with 11
massive research programmes throughout the life of‘Canada as a nation., The !
same thing has not been true to the same degree with respect to forestry and //
fisheries, while in the case of wildlife the resources made available for l. {/
research have been abysmally inadequate. |

It is probable that comsexrvative planning‘tends to be wasteful
planning, particularly im a period of rapid and massive change. It is certain
that tg plan with inadequate and uncertain knowledge is wasteful and can
actually damage the resource in the interests of which plans .are being madé.;

Planning for the consexvation and the optimum ﬁse of the continental
waterfo@l resource i; obviously urgent. The problems are stubborn. The
environment upon whicﬁ the resource is dependent is not only complex but is
subjected to.demands for an enormous variety of alternative uses. Wildlife
research needs to be done in Canada for region-specific'results applicable to
the problem. The existing biological research'is inadequate to define the
problem for a causal sclution. This is because it, too; represents a first
appréximagion of definition. This is also true in eétablishing the economic

costs and retuxns of the various products that result from alternative uses



2.

and the use of them to establish a supply cost or charpge for the user. Planning

is clearly endangered by gaping chasms in the stfuéture of knowledge upon which

plans must be built.

The Canadian Wildlife Servicd has gained approval for a programme of

acquiring biologically necessary waterfowl habitat as well as some incidental

upland game habitat. Research is to be conducted in conjunction with this

programme .

The annual five million dollar budget proposed for this programme is
substéqtial. The effective use of- the available money will, in all probability,
be dependent upon a large part of this budget -~ or additional moneys ~- being
available for a massive research effort. The first priority should be the ‘_T-
refiniﬁg of the problems of production and management. The second priority |
should be ﬁaintaining or expanding prototype easement programﬁes with the
objective of investigating costs. =

This invoelves some modification of the programme as now designed.

Instead of a production programme with incidental research benefits, the

programme should be amended to take the form of a massive research programme

with incidental production benefits. The revised priorities would presume the

use of prototype easement programmes Lo secure vital habitat threatened by

immediate drainage and using this habitat for essentially Mtest-area' and

}\MW%‘ |

experimental phrposgs.

Such a shift would notlintroduce'the danger of the irrevocable loss
of essential habitat; a massive research effort centered on the‘production and
management of waterfowl would improve the efficiency of the entire programme

e
and would enable the Canadian Wildlife Service to plan a long-run waterfowl )

programme with real confidence.

Under such a programme the short-run danger of habitat destruction



would be held to a minimum while the long-run needs of a firmer basis of
research knowledge -- the one real essential to long-run planning -- would be
built. '

) Research in production is costly. A programme at least as large as

the current habitat easement prngffffyis likely to be needed. Failure to

design such a programme could gravely threaten the work that has already been

i

undertaken and is presently going forward.

The attached report is a first step in building research knowledge --
in this instance on the economic side. It has established to the satisfaction

of the authors that there is(no alternative {0 the accepted economic technique

& N _
+ for the establishment of "value! of waterfowl)and that such technique will not

result in the placing of a specific value on the individual bird, whether that

bixd is in a huntex's bag or seen through the lens of a camera or enjoyed by a

bird watcher. The report attempts to accomodate this fact to the realities of

waterfowl, habitat and public policy as it applies to wildlife in Canada.
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VALUATION OF THE WILDLIFE RESGQURCE

1

Introduction

The "value' of all North American waterfowl shot in 1958 amounted to
5185 million by some estimates. It might have reached $4.2 dillions if all
waterfowl were worth what goose hunters said (See Table 1) they thought they

might pay per goose if they actually had to. However, no one actually paid

anything -- with minor exceptions -~ directly for waterfowl. That means there
——— SEiE,

I

is no direct total economic value that can be tied to a specles, much less a

universally applicable value for each. individual.

Even if by an economic miracle we were permitted to say that ﬁ;ldlife
was worth $5.00 each it might provide only psychic satisfaction for hﬁnters
~and naturalists. It would purchase little biological habitat from farmers who
are notorious sceptics. Eriormous damage mlght also be done to agrlculturq;>ép

from the trauma caused farmers who attempted to cash thelr Wlldllfe- v
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TABLE 1

Some Examples of Wildlife ""Waluesh

EXTRAPOLATED IN 1938 FIGURES
OF RECOVERED AND UNRECOVERED

KIND . NVALUEM WATERFOWL
Bucks | $42 each i/
Migratory Waterfowl 6,112,000 1bs. (food) 2/
Canada Goose s200 3/ | $4,280,000,000
Waterfowl "i- - 57.25 each 4/
Waterfowl_huﬁting ' $2 - $6 unit-é/

: day Dbenefits
Ducks . | ;8 5/ $105,000,000
Mallard ’ Cos2 1/

$6 z/

Goose
Arizona Hunter Spending (1960) $40,151,000 8/

1/ Charles W. Ramsey - "Potential Economic Returns from Deer as Compared with
Livestock in the Edwards Plateau Region of Texas!" - Journal of Ranoe

‘Management 18 (5).

2/ The "value! here would be for the momey cost of this meat shipped in.

3/ Based on estimates made by hunters as to what they would pay rather than
forego goose hunting. (Upton B. Henderson, "Economics of Waterfowl Hunting! =-
Missouri State Conservationist, Oct. 1965). '

4/ vCalculated .... average cost per duck to the hunter on public hunting

grounds in Illinois",
See D.N. Omand "An Attempt to Evaluate the Hunting Potential of Land",

quoted in above in Proceedings 22nd Midwest Fish & Wildlife Conference,
December 5 - 7, 1960.

5/ V"Evaluation Standards for Primary Outdoor Recreation Benefits! Ad Hoc Water

Resources Council, Washington, D.C. - June, 1964 = p. 5.
6/ DMAverage Shooting Preserve Price' -~ The Conservationist, June-July, 1965 -

p. 32.

.7/ Luna B. Leopold ~ “Comprehensive Planning and the Dragon to Slay" - two

speeches at the Ninth Biennial Wildermess Conference - p. 2 (in context, this
was used to illustrate the rzdlculousness of attempting to achieve a monetary

value for waterfowl).
8/ "Values of Hunting and Flsthg in Arizona" ~ Wm. C. Davis = Pe 25,
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Analysing economic values of wildlife is a challenging assignment.
The answer will not allow the attribution of such precise figures as, for
example, $7.25 for a dead retrieved duck, $1.00 for a visible admired duck, or
an annual psychib satistaction value of $75.00 for an incurious citizenTs
knowledge that certain species are not or will not become extinct. Such precise
valuation would delight hunters but it would soon be observed to be superficial.

There are as many "walues" as there are people. Unfortunately there is only

N 4
one economic value and that is price actually paid presumably covering costs oﬁm;ér

production or, in economic phrasing, the supply cost. It is relatively easy

i e oot

L i .
to determine supply costs for wildlife because it is only necessary to buy

#

habitat on the market. .The economic value of wildlife to users is the price ]
they are prepared to pay to presexve that wildlife. f
The various '"values" placed on wildlife are numerous, conflicting,

contradictory and dubious. All that can be said is that there are a lot of

-1

them. The most popular "values" are associated ones =~ money spent by hunters
in the pursuit of particular birds or animals. It includes such things as
meals, gasoline and lodging and is in fact, a "cash flow' through a selected

reglon,at a time of year when hunting is populaxr.’

A Number of Values

It is instructive to examine a few of the numerous values attributed

to wildlife to sort them into those that are and those that are not economic

4

values.
These and other values drop fairly readily into several categories:
1) associgted values (measure of épending or cash flowj. .
2) unit values for birds or animals based on associated values.

3) non-price values based on aesthetics.
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j}@.ob

4) the attribution of a valéf, on the basis of which policy decisions
are made. For example,/if the recreation value of a proposed marsh
is stated to be $107009- per day per hunter or visitor the
anticipated patronage can be built into the economic JUSCLflC&thﬂ
for the expenditure for the creation of the marsh.

5) actual economic values paid for by users on a competitive market.

l. Associated Values

It is estimated that hunters and fishermen spent $40,151,000 in
Arizona in 1960:l/ Expenditures ranged frém a high average of $150.00 for each-
cold water fisherman and a low annual average of $32.00 for waterfowl hunters.
Expenditures were by two categories of people ~- residents and n;n-residents.
Lengths of time spent hunting and fishing ranged from six days for waterfowl
and big game huating to 12.9 days for small game hunting;

These figures‘are useful as an indication of where to spend monéy
already budgeted to a Fish and Game agency. They do not, however, of themselves

justify that budget. They are not economic values; _they are only a b351s for

ggygrnment policy decisions for allocation to Certain activities.

If the goal of government policy is to increase man-days afield the
moét appropriate policy would_be't6 suﬁport warm and cold water fishing through
hatcheries,‘stream improvement‘and the like: in Arizona the largest returns in
terms of participation by persons presumably would result from such public
expenditure. -

An economic development agency official, however, presumably would be
interested in the fact that non-residents purchased $2,268,002 of goods and

services in the state, and so aided income and employment. He would wish to

see the State Wildlife Agency spend money on activities designed to bring more

1/ All data are from "Values of Hunting and Fishing in Arizona, 1960" by Wm.

G. Davis, April 1962, Special Studies #21, Bureau of Business and Public
Research, the University of Arizona, Tucson, Arizona, p. 25.
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toutside" sportsmen into the state, perhaps by advertising the trout fishing ~-
an a;tivity that brought $1,078,000 into the state from other states.
A rancher might see in this data the'opportunity to use the agency
budget to increase woodchuck hUnéing because of damage to his alfalfa fields
by these rodents. An advertising prograﬁme, cogg}gﬂdgigh_i_gggpty, would control
rodents and bring oﬁt-of-state dollars to Arizona. |
.The representative of state sports stores might like to see more
budget used to promote fishing and big game hunting activities because of the
82% (32,719,840) ofltotal spending they represent, much pf it cash flow going
through sports stores. |
A hotel owner mightsbe interested in the small number of hunters and
fishermen who use motels and cabins instead of hotels and wish to see efforts
inteqqified to‘encaurage sportsmen to lodge in hotels.
These figures are important. Théy are, however, important to diffexent
people with different motives and for widely differing reasons.' They provide

rough, broad guidelines for parcelling out a budget.’

Glearly analyses of "assoclated" _spending, by huntlng or flshlng day 7
represent only a flrst effort to get at recreation demand. They are meaningfulj.

e |
if ~- and only if -~ other elements of that demand are brought in to provide a JV

J/

Very little of the "associated" spending however finds its way to the

finer guide for govermment policy decisions.

farmer or rancher who feels he'produces the game and who suffers losses from
wildlifé depredations.

The only direct economic Galue éttributable to wildlife was the $1.6
million paid in license fees, as distinct from the associated spending. These
are separate items and must not be confused. The $40,000,000 is not the

economic value of game. It is not a price. It is not a cost. It is an

. 2
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#h“interesting figure showing amounts spent by some people for their avocation
and it is nothing more. It has- meaning if a state or province or federal
government says it has by a policy decision. The income from license fees is

the only tangible figure of any relevance for the province or state, as al
direct return attributable to hunting or fishing on public and, perhaps,
unposted private land. '

. The most that can be said for the $40 million is that it represents

spending associated with a free good, unhampered by the cost of supply and

unrelated to comparative recreation demand.

i For example, a cash flow of similar-kind could be measured in an area
el M/'lm-rw’u\f- File & futrne Ty ~ ¢y {J
of interesting natural beauty by netding the number of Sunday drivers who visit ! /é

the area and-estimating—thetr—spending. This would not establish the economic '
IJ-l r"_'.\

value of the view: it might provide evidence that the terrain should be. zoned, Vi
—-

v a(ﬂ)fﬁ-

.or pdrchased or othexwise conserved.
Using associated values as economic values ;5 as nonsensical as
establishing the econmomic value of a free concert by asserting that it was the (g\:
total of the cost of the transportation plus a fraction of the cost of opera ’
glasses, plus the price of an orange drlnk at intermission. That amount mlght'
be uéed to measure & demand if compared with all other recreation demands for
free goods; it would not be the price, the economic value, or the cost of the
programme . -
However, when concert goers pay $5.00 each for their admission
tickets the ecomomic 'value! of the concert can be eétablished_as at least _ .
$5.90'for everyéne present;. Probably fewer attended at a price of 55.00 than |
when it was a free good because demand was tempereé by the supply cost. The )

"value'" may vary widely; it may be beyond price to some and to others who

attende?dgglg;y in response tr, family pressures it had no value. - This does
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not alter the fact that everyome who paid $5.00 accepted ‘that figure as t?e
minimum economic value. That is all that is required in a price system: despite
subjective considerations the objective worth in the common mediym oi money was
$5.00 for everyone at the concert. Since supply costs were covered no one
really cares that some were better emtertained than others or that some amount
of money was spent on transportation, orange drinks or opera glasses.

The amount of hunter spending is not the economic ttvalue! of‘the sport.

No cost enters to limit this expression of "demand" as a means of establishing

-

a price or the economic value. The economic value of the game is no more or
no less than the amount someone, whether individual ox govermment, will pay for
it. It may be of infinite wd?th but, unless a price is paid, associated
meésures of .value or demand are of little worth since they don't pay for
production or maintenance of wildlife populations.,

2. Unit Values for Recovered Animals and Birds

There are any number of unilt economic "valﬁes" assérted for wildlife.
They encompass most figures in Table 1. None are really helpful. They are _'
largely based on associated hunter spending but are differeqtiatéd by being
divided by the numbers of recovered wildiife. If the license fees only were
used per unit values m%ght be valid, but even then only to the province or
stéte in question and not, ﬁor example, to land owners. The several "values!
in the table are-based upon spending for things other than the animals or birds
themselves. Except for the $42 received by ranchers from hunters for-shooting
bucks, there is no payment in the table for an economic good.

Anotﬁef difficult& of per unit figures is that, even if valid, they

refer to a' special kind of product. The values are not expandable or universal.

In the former case, for example, a huntexr who leases shooting rights is paying

for a dead, retrieved animal or bird at the place he is hunting; a bird watcher

—————
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who pays admission to a wildlife refuge is buying access to a concentration of

animals at a known placeé. Dividing the teotal payments in either case by the

st

et
number of retrieved or present obviously would not establish a value for all

fowl of that species on the continent. However, if an area used exclusively xﬁ[:
, e d

by certain animals during their whole life cycie were bought or leased by

hunterxs, the cost of the lease could be their economic value or their price,

‘but the value would be applicable only to the animals shot on that particular

M -

lease.
For migratory birds or game this type of pricing, in an overall or
wacro form, is wvery difficult.

Unit value is simply associated hunter spending divided by the

" recoveries of shot wildlife and is equally meaningless as a statement of

i\economic value.‘-Very few property owners could expect to collect on these unit
| values.aﬁd this inevitably means tﬁese values won't guide their decisions in
making use of their property: where a choice exists beﬁw;en wildlife, timber
and crops, most owners of land will choose the form of production that pays
money.
Spending $7.25 on.other things (cartridges, food, etc.) to get a dead,
retrieved bird is not the value of that bixd and so_ig can not be eﬁtrapolated
~to the entire populatiom. The real value would be illuminated if someone would
actually pay a producer $7.25 for the bird. There is no such price. Thus
not every bixd in Canada is worth $7-25 {or $5.00 or $18.00) because no such
market exists. Only the license fee is a direct payment for the animal and
<} the license typically serves oﬁly as an income'producef for government and as

i a rationing device. [

]

The use of associlated spending figures distorxts reality. Whether it

~
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is hunter spending or marsh rentals the payment is an associated expenditure
and not a payment to anyone for a specified product. The farmer is not paid,
nor i; any other payment made for products of Crown land. Thus the $7.25 is
nbt a price or a‘cost or a value unless itAis a direct payment for a specified
product. Land rented by hunters for shooting frequently is used to establish

a per unit value for retrieved ducks. This ignores the fact that, :although the

birds were harvested on the particular lease, they were not bred, nested or
grown on that land. So they represent an externality of farmers or the Crowm,
captured by hunters with no payment to the farmer. Here hunter payments are

merely the charge for collecting a free good produced elsewhere.

-3, Abstract Values -~ Religion, Aesthetics, Non~Price Values

In preceding sections an attempt was made to place an economic value
or.price 6n game by associated spending by hunters or by using associated
spending figures place a unit valge on, for example; a duck in a hunter!s bag.

At the other end of the Vvalue! spectrum is ﬁHe.non-price system.

This is represented by the traditional conservafion movemeni in hortatory appeals

to preserve things because, although they have no economic value, and

frequently, because they have no economic value they are so valuable as to be

" priceless and no home should be without omne. Somé of these rather glorious

appeals are more convincing than others. This example, from a book on waterfowl

management that was otherwise quite excellent, is more or less representative.

) WFirst, for all those winged wayfarers of lake and marsh ... eiched (}JCQWIZEﬁW .
'gainst sunset skies ... on hunter hearts ... in the American way.m

The best of these exercises often are accompanied'by or embodied in a bad poem.
This approach to establishing economic value might be called “The Edgar A. Guest

School of Valuation®,

Appeals to religious values are also used to justify subsidies to
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preservation of wildlife 'values'.

The sincerity of these assessments 1s not open to question: the
attribution of M"priceless! cconomic value to wildlife is a somewhat d?amatic
way of stating a stromng personal'preference. The problem arises when this
appreciation is expanded into a general value theory applicable to wildlife;
Onerbserver esteems ducks, another does not. People appreciate diverse things.
They may be prominent or obscure, scarce or plentiful. When vast numbers of
people appreciate the same thing or when policy makers assume a bold stance a
decision may bé made by government to produce the good at public expense. -

It is easy to determine how wide ox general or common appreciation i;
for an item by charging a price for it, either directly in an économic'magket
or indirectly through taxes. In the latter case, however, it is based on a
policy decision, mot, necessarily the economic value. Imn either case the g
particular good has achieved an economic value.

A common denominatoxr of price or payment is essential to the provision
of an economic value. A finger painting may have ''value" to the mother of the
lictle grtiét. It is not likely to have economic'value. Tom Thompson.or
A.Y. Jackson, as infants, may have produced paintings only a mother wanted.
Today a Thompson or Jackson paianting is valued and a price and market

Y4

established. Their worksqhave economic value.

A flight of Mallards at dusk may be "worth" immeasurably more than
watching é Marx Brothers film. This evaluation cannot be challenged ox éroven.
To be meaningful such aesthetic valuation must be followed bﬁ the words "*'to
me''; generalization of personal values is acceptable only if someone in a
position to decide for the public does decide that they should be ¥publicy?®

goods'" because they are widely wanted or appreciated.
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When non-monetary values, aesthetics and religion are employed as a
guide to econcmic Qalues, there is no way of comparing them or general&zing'
them. "Price!' tends to be placed ét a minimum that most are willing te pay.
The privilege of shooting or viewing will be worth more to some or less to
others but when all pay at‘leasc a mirimum figure for the privilege and the
producer receives a payment it can be said to be worth at least that much to
all.

4. Arbitrary or Assigmed Value

These values are used to permit dollarAvalues to be assigned to other=
wise intangible qualities of recreation projects or activities at reservoir or
dam sites in order to decide which of several to build. These are ”prescribed
values" or "administrative prices' used in evaluating projécts in public, as
distinct from private markets. |

If, at a point in time, tangible benefits of all.projects under

.consideration were equal to tangible costs, the size of secondary benefits might

tip the scales and dictate the choice of a particular proje&t: the intangible
values, however, were described. The arbitraxy value now assigned as a benefit,
(See‘Table 1) is the value.of a "duck hunter day" for evaluating projects. It
is an example of a prescribed value where an intangible value is made concrete

relative to a certain place and a particular project by agreement among public

.agencies with an interest in public projects; a money value that has adequate

administration support is agreed upon and used in evaluating the project in
question.

A variaﬁion of this "value™ is the VMameliorativel effect often required
in planning and comstructing huge public projects. Where a project will

destroy some natural feature, such as waterfowl breeding habitat, amelioration

e e s e e e e e A = At mn Sy e o m e



requirés a similar amount and quality be protected or to be conséructed in
anothe% place.

Both methods are possible because a special or Yprivileged" public
market:is'being used. A policy decision was made and money and authority were
issuedito enable it to be done.

The following quotatioms are perhaps the most lucid exposition of

prescribed prices.i/ The full text is in the Appendix.

NUnless "a fisherman or hunter actually could be expected to pay for

the privilege of hunting or fishing an additional amount equal to his expendi-

tures for associated services Z;portSmens' expenditures/ or unless some other
direct relationship between the two could be established the economic
significance of the user expenditure approach would appear to be limited.

"Since benefits from other project functions such as agricultural
production or derive from market prices at which the projects were sold to
primary market, the Sub-Committee believed that it would be comparable to
evaluate hunting and fishing benefits in a project area in terms of prices at
which hunting and fishing privileges might be sold, a difficult proposition
since hunting and fishing traditionally have been free and fish and wildlife
considered common property in tials country. )

"The Sub-Committee indicated that the user charge approach showed the

most promise for early development into an evaluation procedure comparable to

those used in evaluating other project functions. We believe that this
conclusion is still valid. Under such a procedure, fish and hunting benefits

"would be based on estimated chareges which the sportsman could be expected to

pay for fishing and hunting privileges in nroject areas.” However, sufficient
information was not then available on charges actually being made for such
privileges to develop a final procedure and the Committee recommended that
interim procedures be adopted. Accordingly a panel of recreation values was.
established to develop an administrative schedule of daily unit values from a
review of available sources of applicable information experience and expext
judgement. The panel was drawn from the offices of the Secretary of the
Interior, the Bureau of Sport Fisheries and Wildlife, the National Park Service
and Bureau of Reclaimation, The Coxps of Engineers, Soil Conservation Service,

1/ Quotation from James T. McBroom, Assistant Director-Technical Sexvices,
Bureau of Sport Fisheries and Wildlife, Louisiana, November 16, 1964 entitled
WPutting a Value on Wildlife. From page 9 of this speech referring to the
findings of the Sub~Committee on Evaluation Standards on the Inter-agency
Water Resources Commitice.
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Forest Service and the Department of Health, Education and Welfare. The result
was a schedule of values for the various types of fishing and hunting which was
believed to represent a fair approximation of the net amounts which a
hypothetical private operator could realize from providing /thenm [Eésociated
with/ fishing, hunting and federal water development projects.. Foxr example, it
is believed an operator of a reservoir could net from 50 cents to $1.30 for each
man day of fishing provided. Also, it was believed that the private operator
could net from $1.50 to $6.00 a day for each man day of hunting which he could
provide on a project area. Since these values were based om the user charge
concept and were intended to represent revenues which could be realized from
selling fishing and hunting privileges, they were smaller than previous values
which had been obtained under sportsmen’s expenditure procedure." (Major points

are underlined for emphasis.)

His other comments on the practicability, the basis and effectiveness

of setting an administrative price are valuable.

UHow has the system of administrative values worked in actual practice?
On balance we believe it has worked very well. This conclusion unfortunately
is not always shared by all our counterparts in the state fish and game agencies.
Some have viewed these values as a '"sell~-out" of fish and wildlife te the
rapacity of the construction agencies. Their conclusion is based on the fact
that the new values are substantially lower than the old expenditure values.!

It is especially notable that it works because it has acceptance of
the Federal govermment and Congress. -That is, it has the sanction of political
power and to have that sanction Is always quite useful. It does not have an
operating price orx economic value that would re-allocate any privately held land
but it does operate effectively when sanctioned in the pfiﬁiléged public market.
UThe important thing is that the simulated market value that we have
attached to sport fish and wildlife has acceptance in the kind of economic
analysis that is approved by the Federal government as a whole and by the com-
mittees of Congress. Without this acceptance, putting a value on wildlife
would be an exercise in futility. Wildlife interests are supposed to be an
equal partner in the game of water resources development. One of the reasouns Jl

we have achieved that status is that we can and do validly put a value on wildlife.®

5. Economic Value in a Private Market Sale

The only economic value im Table 1 -- in the sense that it is competitive

with other economic goods for resources -- is the $42 per buck deer paid to

ranchers in Texas. Money was paid to a rancher for shooting privileges for
T
—ﬁhtéTQpE/raised on his property. At that price it was competitive with cattle

/Buc/( i

1

-
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production for land and permitted a valid economic alternative to the rancher;
his decision as to whether to produce cattle or deer was based on a money

market for buck deer as well as for beef cattle.
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' ANALfSIS
The difference between an economic good and a free good is that the
ecanomic gooﬁ has a price established by the private market; this price takes
cognisance of the cost of making or supplying the good -~ the so-called "supply
cost!. This tells us how much of the good to produce on the basis of the number
purchased (demand) and it helps to ration.the good between competing consumers.
Wildlife has traditionally been a free good in North America because:

1. There was no éompetition for factors required to produce goods for
human use and the same factoxs necessary for the production of a wildlife
population. |

2. Killing wildlife was a useful social act that preveanted crop destruction;
such destruction was frequently further encouraged by the incentive of a
Ynegative price' ox bounty.

Wildlife typically are not economic goods and usually no'price is
charged for their use because:

1. When survival of a species ig~threatened enough public interest is
generated to encourage a policy decision to re-establish the species at
substantial cost -- an interesting aspect of scarcity and the price sysfenn
Relatively few are needed for species survival. | )

‘2. Wildlife is produced and controlled in National or Provincial Parks as
s, blieh good by policy decisions that say that their "value" is so obvious
and so universal to all_citizens that they shouild be supported by public funds

-
at least in limited numbers. ,

»

3. Wildlife is "'random production' from unused land or scrub. It is

affected by decisions taken to produce other things that are economic goods

such as timber or food, but it is not itsclf so greatly in demand -~ at a

SN
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price -- as to be anything but the product of land held temporarily in reserve
pending its transformation into farm fields or timber berths or permanently

held for aesthetic reasons.

4. So little has been known about achieving high productivity and stable
production of wildlife, that there would be little return to a producer even if
he were paid for it.- Moreover to sell it he would have to compete with game
produced on public land. Game farms presumably provide more ”certainty” of
game =-=- something the hunter prefers -~ but price would always be controlled at
some point by the less "certain" but "free! random production on public or waste
land, or chance outputs from private land.

5. .The unknowns, the uncertainties, the randomnesé, the "chance! nature
of wildlife populations made it cheaper and more convenient to administer or

: :
'manage' game and bird populations as a non-price good in a non-price market
than to actually produce it. This rationing by inexpensive licenses ~- sold
primarily to provide‘visible proof of sovereignty and to cover administration
and enforcement costs -~ 1s usually based on the widely held assumption that
wildlife remains a free good.

This does not say that no value can be ascribed to wildlife == on the
contrary =~ it says that economic value, or price, is established only under
certain conditions and for the most part these have not been met for wildlife.
The cases where the use of wildlife has commanded a payment, although they have

not necessarily covered the cost of producing the birds and animals involved,
—_

follow:

1. Miniscule license payments -~ amounting to about 4% of total hunter
spending -- are made and the income is used to administer and to regulate

harvesting; token fees are paid.at refuges for observation.



2. Payments are made for hunting rights on private land and for exclusive
privileges to game produced and shot on the land in question.

3. 1In exceptional cases license; to shoot scarce trophy game produced on
Crown land are sold for relatively large sums. .

Only in the last two instances has wildlife become or approached the
status of an economic good. This occurs when the price of purchasing private
hunting rights or trophy rights is high enough to bid the land away from an
alternative and profitable use. - This occurs in Great Britain in the sale of
shooting zights; this report has‘noted a case in Texas where it may be more

profitable for ranchers to sell shooting wights for antelope and buck deer than
to use the same land to raise cattle.

The critical question is wﬁether wildlife can command & price that is
high enough to change the land~use pattern so that the production of wildlife
will become a rational substitute for the current production of some other
economic good. Only then wildlife has an economic value and only then does it
represent an economic good rather than a free good. This being true it is not
helpful and may be misléading to speak of unit values of wildlife: one may say
a buck is worth $42 but it has no possible validity unless money actually
changes hands in sums sufiicient te command the use of private land for

‘<producing deer, ét least where the deer herd must compete for the use of
private land.

Thé use of local Mopportunity cost"™ of land as a method of establishing
the cost of wildlife breaksldown when we examine waterfowl in the Prairie
Provinces. Many kinds of land and water are used by migratory waterfowl. - These

resources are lLocated in several countries. ne price of shooting rights in

certain private marshes, therefore, is a relatively insignificant part of totsl
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production cost. No money -- except collection under the U.S: stamp programme
that benefits U.S. farmers -- pays to preserve the original breeding, nesting or
migratory habitat that might otherwise be drained for cultivation. This means
that no payment is made that will retard the draining and filling of potholes
despite purchase by some hunters of shooting rights during the £all hunting
season. The purchase of duck stamps in the United States is an example of an
economic value that is high enough to change land use {by purchasing drainage
or filling rights) by farmers. This is effected through the easemenﬁ PLOZrame
It is also obvious, however, that the persuasion is limited to American farmers
and that stamp payments of American hunters do not purchase breediﬁg or nesting
habitat in Canada. -Unlike migrating waterfowl none of thosé payments cross the
border. They are irrelevant as an influence on the use of private agricultural
land in Canada.

Clearly the full cost of Prairie waterfowl is not "purthased" in the
sense of péying the Canadian farmers the opportunity cost of laﬁd retained in a
state that results in waterfowl production. In this sense Prairie waterfowl

are not an economic good and they*have no persuasive economic value and failing

achievement of that economic value, private land use should not be expected to

change. Only when the hunting consumer pays a price sufficient to persuade

farmers to preserve natural habitat will waterfowl have a meaningful economic
value. Several 'values! have been used in connection with game and watexfowl.

They were examined in earlier sections of this study and though some had limited

e

significance it was concluded that most are meaningless. Most were a record of
hunters! expenditures and were not the value of the wildlife. They are used to
Wiuskify!" programmes by poliecy decision and to establish indirect measures of

"demand''; the "demand" however, is mever compaved with any other recreation form
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to establish, forx example, which might be most widely enjoyed or, comparatively,

1,

which should get a subsidy. Also, this is.for a "demand" for a free good
unlimited by a supply cost: this alone renders it meaningless.

The associated spending is also used as "demand" by diwviding it by the
number of hunter days or retrieved animals and using that as the economich
value and the demand. Most other values attributed to wildlife are equally
meaningless. They do not influence land.use and they do not measure ""demand!.

To be quite specific:about this the usual way ﬁf imputing value to
waterfowl is to add up the spending for éveryfhing but waterfowl; the daily
expenditﬁres of hunters means that there is a demand for.shot-gun shells, for

‘

food, for lodging and other goods and services and is not necessarily revealing
of a demand for watexrfowl.
There are two ways of establishing an econOmic'value:

1. By using a market mechanism such as in the waterfowl stamp progfamme
in thg U.S., in waich inputs are, in effect, bough£ and the product is sold to
cConsumers.

2. By government purchasing the good and supplying'it.to-everyone and
paying the cost from general revenues.

In either case an economic value is determined. A price is established

because:
1, There is a demand for something,-énd
2. There is a supply of ir;

3. The equilibrium establishes 2 price that "clears! the market on

’

payment.

An cconomic nprice or value for one product is not established nor is

cost covered by measuring the cost of purchasing some other product. It should
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not be necessary to insist further that a price or value is actually the
objective answer to a number of questions including "How much?" or "How many?l,
and is a means of making subjective values meaningful because potential buyers

may purchase o refrain from purchasing, just as they choose.

It is highly effective in allocating resources in.a market system
that uses private land in circumstances that involve opportunity costs.

The public market, used to allocate resources, frequentl& is motivated
by mon-price values. Education, for example, involves costs but the economic
value of_the private market is not the most meaningful quality here as long as
a generally acknowledged need can be used ro justify the policy decision
resulting in the allocation of resources from the public sector.

Undgr various circumstances public spending for wildlife support on
the basis 5f a policy dec{sion could bé‘undertaken:

1. A government policy to redistribute regional income and to provide
local jobs during the autumn could be effected by the indirect method of
improving wildlife habitat to increase waterfowl, to increase hunting, to
‘increase jobé. The cost of such a policy can be established although its
economic value cannot. Income redistribution -~ for that would be the goal --
might be achieved by 2 less circuitous and more effective means but the
objective of job creation could be used as an indirect justification for
habicat improvement.

2. A policy decision could be made that waterfowl or game attract enough
foreign hunters who spend enough foreign exchange to make it desirable to
expend public funds to assure game for their recreation and, indirectly, to
hielp to ameliorate balance of payments problems and give supnort to a region.

It would increase the cash flow throuzh a remion at a point in timé. (See

‘

Table 2).
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! , TARLE 2

Numbers of United States
Waterfowl Hunters Who MImportedi
Canadian Hunting Privileges

1953~ 1964 | 1964-1965
Duck Hunters 4,225 - 4,727
Goose Hunters ‘ 1,347 _ 1,456

USummary of American Hunter Game Imports "and
Participation in Canadian Hunting 1964-19654,
Bureau of Sports Fisheries and Wildlife,

Minneapolis, Minn.
o uty/

fogie?

Source:

25.



3. A policy decision could be taken to the effect that wildlife habitat
destroyed in one area by public projects will be replaced by other hébitat in
some other site or area.

4, A policy decision could be made that a general value will be used to
help measure and compare recreation values of wildlife for public projects --
to establish an administrative Mprice' because government feels recreation
is so generally accepted to have value that it can be calculated for projects
built by public funds as part'of'their justification.

5. A policy decision might be made te reduce social costs by reverting
marginal land to wildlife purposes or accepting that water shed protectiom
measures or other conservation measures are socially significant and are
justified without consideration of market criteria. This would mean that
wildlife or waterfowl productioh was achieved as a by-product of a social
policy decision. Eliminating marginal agricultural land use through land
closure, and using.wildlife production as the reason, would be meaningful
because government policy said it was. Even then, however, the service that
wouldlactually be purchased would not be wildlife production but purchasing
and eliminating the right to be poor and to be a charge on society, as a
consequence of use of poor land. 7

6. A policy decision might be made that, based on evidence available,
certéin wildlife or waterfowl are likely to become economic goods within some
time period and this is certain enough to justify support of large populations
through the interim. The cost of this would be the purchase of breeding
habitat by government and/or hunters or other users. The purchase decision
wogldn’t be made on the basis of sresent cconomic values for wildlife because

they don't exist, in pari because no charge is made.
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7. Some thought needs to be given to the relative requiréments fox
establishing wildlife populations in particular, with specificity, predictabilit&
and certainty, at a place, in terms of providing a product for peonle in
metropolitan areas that is markeéable whether it is used for huncing or viewing.
A great deal of attention should be given to these possibilities.

There are then two ways of reaching the goal of maintaining or-
increasing wildlife production:

l. Usipg market values and competing in the private land market for

habitat with the consumer paying the opportunity cost of producing waterfowl

o
2. Using government policy decisions as a basis for getting and using
the resources necessary but only on the results of a particular programme that

could be costed to produce or maintain wildlife not on the. spurious basis of _
their unit or economic value of dollars and cents. It bears repetition that
money spent in an area in association with some recreation activity, such as

hunting merely measures the amount of money spent on that particular form of

consumption as distinct from another. Under certain conditions this can be
meaningful inlbudget allocation, but it cannot appropriately be used for budget
justification unless a policy decision says so. As ény economic value!! is
concerned it may be interesting but is essentially irrelevant.

Conclusion

It is not difficult to establish the cash flow resulting from the
presence of hunters in an area. The multiplier effect can be determined.
Indegd, this frequently has been done as justification for government recreation
investment. If a policy decision is made that such spending is reason enough
to produce wildlife them no cconomic value is neceded nor, indeed, can it be

established. The cash flow from spending is not the economic value of the
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wildlife.

Tt might also be asked whether the relevant experience exists to
permit predictability of production for wildlife, particulariy waterfowl.
Wildlife management thus far appears dependent on hunting rules to affect
animal populations used for hunting purposes, rather than on mass production =~
as in' the case of cattlé. A move into actual production and manageﬁént appears
to require a different order of experience and research and probably implies a
tremendous increase in costs. Stamp sales in the U.S. programme of habitat
acquisition, for example, cover only some 1/3 of the total costs even if ome
calculates the administration costs conservatively and eliminates the interest
cost on money advanced by Qongress in anticipétion of future stamp sales.

| The conclusion is unaveoidable that the only means of establishing a

price or value for wildiife is:

1. By confronting the consumex with the cost and oBserving whether he
will pay it, or

2. By establishing an administrative price of very limited applicabilicy
for use on government projects.
It would appear that because we know nothing of the cost of a wildlife or
specifically waterfowl programme it could be legitimate to ask to establish
the cost of such a programme, and the biological predictability of waterfowl
produced from it to use as the cost or supply side of the equation. This cost
could legitimately be used as a basis for a stamp programme to determine whether
there was sufficient demand to actually cover the cost of production. This
could also require a tax on hunters or the purchase of special stamps for the
privilege of hunting certain species. With that.money going to the producer
and with the cost known and with tﬁe cost covered by consumers, wildlife ox

waterfowl would become economic goods,
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It might be noted that the cost of supplying U.S. hinters is not known
in terxms of the oppoxtunity cost of Capadian land. It should be established.
Filling the American huntiﬁg system with waterfowl at the expense of Canadian
agriculture is not a Canadian obligation; or, if it is, it should becoﬁe an
explicit part of the supply cost equation so that it can be recognized as &

’
part of what we are puxchasing.
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RECCMMENDATIONS

Frequently what we do not know is more important than what we do know -
‘ - s
if we know it. It is as vital to define the magnitudes and margins of our '
ignorance as to define our areas of knowledge. Without knowing both we cannot
bound uncertainty and calculate risk. Such knowledge makes it possible to
agcomodate uncertainty and risk in a programme equation and to judge the
probability of achieving desired goals. In short, the goals become predictable.
Research into questions, assumptions and alternatives is a way of
finding what we do know and what we don’t know. As the clichd has it."today's
research is tomorrow's codmon sensel. The outlines of the elements of a
research programme follows. The implication is that it might be -better to
examine the problems $f costs and biological variables and to establish some
boundé‘and estimates of risk, scale, cost, predictability and quantity before
proceeding too far on a full scale programme. DNot all the biological, economic
or ecological returns are in yet. Setting the highe;t immediate priority on
research including the use of prototype programmes, and secondary priority én
a large scale acquisition programme accomplishes several_thﬁﬁgs.
l. Placing short tern easecments on essential habitat likely to be drained
wil}, at minimum cost, provide waiting time to make final decisions.‘
2. Data that is not now available that will be essential for determining
how large the programme is-to be or can be will become available.
3. By buying time (or "hedging") the most popular constraint, breeding
haﬁitat, can be tested and refined.
4. Time is bought cheaply to more thoréughly evaluate the comstraint to
reduce the risk of acting on the wrong constraint or acting ineffectively on it

in attacking.
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" the U.S. acquisition programme is forced to make. Indeed, by going all out on

5. By supporting a research priority instead of full scale acquisition;
we are essentially purchasing time for research which will'permit more
qualitative and efficient decisions te be taken at a f[uture date.

Besides buying time to make a "better" decision, a research programme
explores the cost of alternative procedures so that the right policy or com~ .

bination of policies can be selected to meet future needs; policies can be

‘revised as new needs and goals become apparent.

It is essential to understand that the Canadian Wildlife Service is
confronted by a dynamic situation.. Both requirements and needs will‘chgnge.
It may be unnecessary now to make tﬁe Monce and for all" kind of decision that

’ a /J‘

vhat appears to be the releéant historic constraiﬁt,-the vital present or new ‘
constraints may be all but overlooked. Oaly a low cost, short-run decision tha?-—ﬁl/
protects Mvital® habitat in the short~run may be needed. Demands may change.
We may find there is (or is not) danger from agricultural innovation and
expansion. Hunters and others who shoot gaﬁe may become willing to pay for its
production ox to use less of it, or to undertake greater "ritwal® hunting.

The examination of alterxnative policy directions based on good data

and with defined goals is extremely important because it prevents serious and

costly errors.

What we have tried to emphasize in these recommendations is that there
are ways in which risk can be minimized and uncertainty bounded. This is
accomplished by using experimental programmes as well as probes into perhaps
unrecognized and criticai‘basic assumétions to further illuminate the op-
portunitices and hazards we face in making choices.

Not the lenst of thes hazavds is the acceptance of simple assumntions

such as the assumption that the only way to meet game and waterfowl "demand!
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is to increase the number of bixds and animals. '
e T Jandaad I
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ot and meaningful programme would be. to place a cost on
“ . . . . .
faunting by a programme of licensing, taxing or stamp sale. /This approach is
/ e, . ) -

/ iy

“..._—-""‘—"_'/
the only meahingful way of es
/

™

e
tablishing how many to produce, how much to charge
! and who to charge. 1t does not establish a value or price for individual water-
i‘r :
!

-

—
2

fowl but it does the same thing as a price does; by providing a payment to the
producer for production it is a guide to aliocation of production factors.
Where allocation of private land between agriculture and waterfowl is necessary,

only a cash payment is effective and that, will eventually be =~ if it is not

now == the opportunity cost of the land in -agriculcure.

e

If problems are to be solved and meaningful programme results achieved

for waterfowl, the immediate need is a research programme to ascertain the

iy

outer limits of both biological and economic possibilities for maintaining or

1

1
| what can be accomplished, the cos
v

—

increasing numbers of waterfowl. Also needed is a thorough understanding of

. P popt I ey
ts involved and a revision of established
goals in the light of these research results. Both time and research are

required to establish whether agricultural drainage in Canada is actually of
the same oxder of severiiy as in the U.S. and vhether or not it requires the

same type of programme, and wiether the investment in easements results in

watexrfowl production that would not have taken place in‘any event.

A five year rescarch programme, including continued experiment with
pilot project acquisitiom programmes and evaluation of results, would help to

establish the full costs of producing waterfowl. Potential sources of user

financing could be investigated during this period to.compare costs and
sotential income.

Teepm T

The goal of such a progromme would be to find the most cffcctive
biolosical methods of »nrocu

-
cine

mterfowl at the lowest money cost.
-
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It is clear that the cost of such research could be.held to a minimunm

by using the U.S. acquisition nrogramme in the Plains States as a means of

testing assumptions, priowvities and goals. A much more concise definition of

nroblem and ways of effecting it is needed &nd there would be merit in

evaluating the American prog%amme to'hclp refine and clarify Canada's priorities
and acquisition goals. ‘ )

Waterfowl research done in the U.S. is a costless commodity for
Canada and it does mnot crystallise into political obligation wﬁen imported to

Canada. The potentially useful research on Prairie waterfowl presently being

undertaken at Jamestown should not be ignored as an aid in revising goals for

‘Canadian programmes when results are achieved from some of the waterfowl

reéearch programmes; This also applies to the Denver Experiment Station.
Tﬁese are recommended not in place of, but in addition to Canadian biological
reseérch on Prairie waterfowl although co-ordination might help to avoid
duplicatibn.

An apprppriate reseaxch programme for establishing costs of wiidlifg
production might be maintained for several yea?s to refine and test the
eifectiveness of preseﬁt tentative priorities established for the Canadian

v _—'—"\ .
programme. Necessary easements and inputs might cost much more or much less

than anticipated; envirommental pollution and plant succession might make a

_revision of acquisiton priowrities necessary to include only areas where

"aatural' habitat remains, and where agriculture is not established and is not
likely to be established. The point is that vexry little is known biologically
or economically. This would pexmit sufficient time to write answers to a

number of critical questions.
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‘Recommended Pares of a Biolopic-Fconomic Research-Programme

- .
Some Refercnce Points for Policy and Pricing 570,¢_f(/ '

gf(ﬂ"ﬂ’ y/am

1. How much money to sunply only Canadian Hunters? - What are the economic.

costs of obtaining sufficient easements in Canada to provide breeding populiation

——————

for only the number of waterfowl shot im Canada? This question would be designed
to establish the annual cost of meeting Canadian needs, how much of Canada's

hunting needs would be met by its Crown land, and how much money would it cost

bs! !

~

to purchase the balance of habitat needed fé; Canada, Would farmers ?elinqgis“ ;
futﬁre drainage and f£illing rights? ' Is this opporﬁunity‘cost, net return, land ‘ 3?4
market price or above market price? Do farmers wish payment now or liater, and, . @F §:
' ) CURBRTA
if; how much later? How much of the cost iceberg c¢an we see now and is the \yﬁ‘£;5
wholg acceptable? Extrapolation of these cosits will give a rough idea of the @§;r

total cost of supplying Canadian hunting and viewing needs. Anything additional

to that is a cost incurred to provide game for U.S. hunters. ’foLE Mo @V IHY
& Y

2. What cost effectivenass is there in managing hunters instead of producing riFi

birds? ~ Hunter management has apparently proved successful for game management

in the past. Prediction of the cost and the éffect on population is more likely
to be succeséful now despite the necessity of more "political judgements" in
setting hunting regulations than in designing policies to pfoﬂuce game. The
number of biological vari;bles are vastly great. This does not make biological

estimates ineffective: it underlihes the need for real biological precision to

reduce the probability of political eryor. Hunter management, because of fewer

'variables, has the advantage of producing the most predictable results at least

cost. Hunter management inevitably recquires detailed knowledge of the size of

the same herd or flock and its major characteristics. It does not require

Iy



Fatan

- logical variables that influente population. "Investment in perfecting tools

35.

environmental and ciimato-

knowledge of how to manipulate all the biolegical,

for managing hunters efficiently might be best until the production methods, “ééh_ e

——
‘

costs and efficiency are known.
) ~

3, Examination of game ''mroductsi.

- e

.

-[Ihere is lack of specificityfas to what

kind of game product is wanted. Game and waterfowl admlrers Thave different

- objectives with respect to game. Theixr wants may be competitive. Indeed, many

who wish to see live waterfowl or co retrive a dead one must ofiten forgo that

pleasure because they live in & metropolitan area or because they cannot afford

i 1

to travel to Banff or Baffin Bay. An exeminatfon should be made of ways to

establish game Yproducts? within 100 miles of a2 major city.
‘1!.:.:‘.‘.—
In short, wildlife management in general would continue by federal and /_

provinciallgovgrnment regulations but they would be refined to yield a greater

N

1l TR ey v,

specificity of "product". This could include watching resident waterfowl or

femia

game at refuges, and shooting resident game or waterfowl at hunting preserves

near large cities.

-

Specific projects of this sort would produce wildlife for defined
purposes -- a predictable, saleable, Vproduct! supnorted by user fees. This

could make game and waterfowl products economic goods by refining demand. Such

. projects serve a particular public need and help generate public support for use

of govermment financing. In the pﬁs; w11d11Le in general was managed generally

lwlhh the hope that large numbers would Lhen supply particular needs. Now

—— P i e . e e e ot i e

specifics are needed. : PN

4. Examining future hunter demand and present assumptions. = Research should
examine two factors: the cffect of city livina on hunting activity, the

clasticity of hunting demand when there is a substantial price increase, and
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the elasticity of substitution of omne kind.of hunting for angther, given a price

increase for omne. E'I“ne U.8. stamp programme could provide data on those hunters
i, P

T f=
that the cost of the stamp programme climinated from hunting., These might be
- ranemrb o] .
.-...——--—"'_-'--—....-.—..._,_ e -
examined to determine explicit reasons why people stop hunting when faced with

RNERPRRSI—— —

an increase in cost. Obviously, this would not be easy. But extrapolation of
hunting requirements (and use of this as a foundation for a costly programme)
based on hunting experience from a rural past and free game is a very crude -

technique and is not trustworthy. YDemand” is not autenomous and it does not

always go up.

5. BSponsor reseaxrch into habitat leoss rates. There is much speculation but

little data on the amount, extent and future ¢f Canadian drainage. Habitat will

be affected by chanéed agricultural technology and land use, but there is little 57f4<:

firm data. A properly planned five year research programme would provide needed

data. This should be undertaken. ]
’ -
Several large water projects will eventually be established on the
Prairies with reservoirs and dams. Some effort might be made to find whether
these are likely to be adaptable for waterfowl breeding habitat.
We also recommend a survey made over a five year peried to establish
actual trends in drainage by ranchers and farmers. We would also recommend that

all drainage irrigation and resexrvoir projects be analysed for their likely /UJJ
f
Tais £ S0

eifect on waterfowl habitat and the possibility of providing amelioratiom.

should also incorporate best estimates of when srojects will be built and of zl)l a‘u
projects likely to be established under a twenty-five year planniﬂg horizen. \}
Effects should be aﬁalysed.”
6., Investisation of an administranive nrice (Mfiat price") for nroject nlannine

‘ purnoses and for amglioratisn. - It is recommended that the possibility and U/‘;-

”,



feasibility of establishing an arbitrary value to be used in benefit cost

procedures in planned projects be investipated. Presumably these would have to -

be acceptable to provinces and anencies, as measures of loss from iﬁpoundment
areas, together with acceptable orecedures for amelioration and replacement.
"The assessment for replaciang habitat lost by destruction might bé the most
vaiuable examination that could be ﬁade, assuming it could gain adminisirative

acceptance (See Appendix).
V{iNﬂ/Q\
Cuigruial”
establish research and =Dend1ng priorities. - We recommend a thorough assessment Y

7. Thoroughly examinine magnitudes of various causes of waterfowl mortality to

of the magnitudes of causes of waterfowl mortality. It is clear that some -~ /?fJﬂﬂﬁACéL

hunting is an example -- are a major cause but others, such as parasxtes) are
relatively minor or their importance is unknown. A ranking of the cause of
mortality with the relative efficiency and cost of control-would greatly aid in

establishing priorities as to what needs to be done and what could be done at a

certain cost. This will help policy planners to decide what can be done in terms

. . / cllim fen {
of cost and efficiency. u-“ /i-iﬂ . ,
o Floght 4 [T 1

8. How many waterxfowl are MYenough!: what is the tohal cost of the uoper 11ﬁ1t- A
e +

with what probability can it be reached; what is the cost? - A problem not
——

(. wi.

adequately dealt with is the question Phew many?". This is explored in part in hPA?f

the Appendix, Its .importance lies in the amount and the cost.of land and wauer 7'”5
- necessary for a flight of 17 millioﬁ ducks compared with the land and water inouts- i
needed for a flight of 100 million ducks. Thexe does not appear to be agreement
on the necessary number of waterfowl among scientists in Canada, much less between
Canada and the U.S. It appéafs that an effort 'is being made to‘prove that no

matter what figure i{s proposed, more waterfowl are required. The.crux is that

a planning goal of a minimum flight of 17 million can be planned for, but an
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indeterminate, open-ended goal cannot.' A smaller figure is probably also easier

to guarantee by preplanning than is a larper one, given such massive and unpre-

dictable variables as drought.

A specific goal can also be more easily costed under a variety of
assumptions. To answer the question of '"how many" we recommend a macro approach
with a "reasonable' upper limit. The objective would be to determine the amount
of land necessary and its cost, the effect of drought on production and the
probability of effectivemess, given the unknowns, A target and an upper limit
makes planning posgsible. The allocation of funds also becomes easier. An open
ended goal is not easy to plan for or to justify where there are competing uses
for the resources needed to pfodude waterfowl.

The goal of the '"maximum feasible production of waterfowl" is soiloosely
a definition as to be almost meaningless. But an annual flight of a specific
numbex of birds can be analysed in terms of cost and using a variety of -

assumptions.

9. Analysis of sources of user revenue. - We recommend that an analysis be made

of potential sources of user revenues and the possibility ofltgpping these
sources. GClearly the provinces will be of ma jor importance in this and that
fact should be ;oﬁsidered in any such assessment. £ ;’/#fﬂ:‘;;f:;l ~

The preceding recommendations for costing and efficiency of the wildlife
pfogrammes assume user fees will be used in substantial amounts, or that a policy
decision has or will be taken that provides fedérai government backing and Funds.
Establishing a programme cost will provide an objective basis for assessing
uéers, or for a policﬁ deci;ion to absorb cost. Probable sources of user

revenue furnish the actual "demand" side of the equation; used togethex with

estimated programme costs or "supply" this can establish the amount of habitat
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.

(the number of waterfowl) that can be bought with income from’'users, when this

cost to useys indicates the personal value they place on birds and rations the

quantity taken.

10, Comb{ning social and economic purposes with an acquisition programme. - There

are many situations where it is possible to combine a programme such as habitat
T . s Y
acquisition with significant social goals., The social value of preventing the
use of some submarginal land (because of the poverty cycle that results) may be

greater than the value of any game or waterfowl produced on the land after closure.

This is also true of removing some types of land from production. The social goal

helps justify the Yechance" wildlife produced'by closure.

We recommend an examination of points where meshing of complementary

. 1,
social goals might be used to reserve land for wildlife by examining randomly A,ﬁqu' _
— /

selected agricultural areas in conjunction with the Canada Land Inventory. /It ¥
migh; also be highly useful to work with Council.cf ResourcelMinistgrs on this
and to establish Iin conjumction with ARDA the amount and location of land subject
to closure. Other social needs might be meaningful for this'purpoge. These
include watershed-protection, retention of 'wildland banks" for possible Vfuture"
uses, green bélts; land reserves and so forth. Such land ";losure" to eliminate
the source of rural poverty was.a feature of U.S. Depression policy. Closing
down large chuﬁks of the Lakes States "cut over" to.eliminate attempts to farﬁ
the poor land has resulted in a M"social benefit" in the fifties as.the_regrowth
or amenity resource began to draw recreationisté there. .

This should have a research priority secend only to establishing
ameliorative values and "fiat pricesh for pfoject‘evaluation.

There appear to be two eventualities: one, the possibility of closing
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down land or putting it into 'negative management" when there is no rational .
’ . T p'-\.‘\
1 ok
way of using it for agriculture. This runs into the old problem that if land &ﬁ*ﬁﬁ
. }L N '

P

has insufficient nutrients for agriculture, it probably, though not necessarily,

also has insufficient nutrients for producing or maintaining waterfowl. JPerhaps

a programme of research on the use of poor land for waterfowl production should |

become a prime objective. e —

\

The second possibility would appear to lie in the direction of land
Z teenemi G ? ' -

rationalization. Only "rational" drainage of sloughs and potholes would be done.

-this study ~- the conclusion that the absence of a body of research data is

This might mean "rational"™ in the sense of technology, market conditions of land

¢ ¢

value, and so forth. ;

Another possibility would appear to be in government land acquisition

and resale. In these circumstances the responsible govexnment could retain

- drainage easements on rationalized land. Already a large number of provincially- «

controlled wetlands exist as Crown water; if it is possible to prevent drainage
on these alone, (through court Qrders or othexr means) it reduces the dréinage
problem considerably.

These proposals for a research programme could be sigqificannly modified
and, quite copceivably, could be improved through such modification. Disagree=~
ment with details as to the most appropriate research programme should not,

however, be pexmitted. to ¢loud or obscure the one over-xiding conclusion of

a——ny

prejudicial to good game management in Canada and.that the' failure to initiate
a very large biologic~economic research programme would, in the view of the

authors of this study, be a very grave mistake..
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APPENDIX A

GOALS, ALTERNATIVES, PRIORITIES, ASSUMPTIONS

Wildlife is not usually a direct source of wealth or employment, nor
an economic good whose sale will cover the cost of its inputs., Wealth is
someéhing that can be used to promote human welfare. Wealth also has to bé
related to hu;an ends thaé are wants or needs and will be "paid for" by taking
something and éiving up something else, Wildlife is a "residual" of expanding
agriculture that replaces natural habitat with agricultural production.

We are really askiné the question: what wealth is provided b& wildlife
or waterfowl that cén justify‘removing land from agriculture either by direct

purchase or by preventing the sale of Crown land?

v

Waterfowl is a consumers! good that is wanted as a free good. It is

becoming increasingly scarce with hunting pressure and as natural habitat is

-shifted to agricultural production. The-following sections examine briefly

e

some aspects of a wildlife or waterfowl programme, whether purchase is made by
individuals through payment for hunting privileges or by government, programme

or by use of Crown land. They are desigﬁéd to illuminate goals, alternmatives,
priorities, and assumptions if answers can be got to establish great specificity,
and séme-bounds to existing needs- and wants. Some of the qhestions could be
answered by use of a pricing mechénism that confronted consumers with the cost

of their selection. Many decisioms, h?wever complex, can help to direct us

toward the same ends,

2

Land and water of certain kinds, amounts and in certain configurations

I .

are-required to préduce the mallard hunting duck on the Prairies. Land without

- water is required as arable and grazing lands -to produce wheat and cattie. More
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land can be Ycreated" by filling potholes and sloughs. Land with the control

and limitation of surface water, as well as land creation by fillin;, is

necessary for cattle producﬁion. These uses being often at the same time or

place often conflict and a choice must be made between producing wheat-beef,

or waterfowl. As wheat or grazing uses are extehded they change the natural
habitat of breeding, nesting and moulting potholes and sloughs in the same way

that droughts do; wheat production also changes natural environment because machine
efficiency now requires very long, flat and dry fields; cattle production'also

requires changes such as fencing of natural potholes and sloughs because of

production intensity; intensity also requires control of natural potholes and
/ : ‘

"sloughs because they may have become poisonous from pesticides, fertilizers,

"other residue and algae. Ground water sources are safer, and control of

1ocation'of surface water sources for cattle is required in order tdlproperly
distribute cattle to equalize grazing pressure. |
™ .
The point here is that Crown and pfivate land and water may be used
in many ways, and at least two of these ways produce a mOney.income for the

farmer. They are wheat and cattle. If they were not used at all they might

o

' produce waterfowl.

As the demand for the economic good, beef, increases and land prices
rise, more land willibe removed from natural waterfowl habitat,

The only sensible solution if more waterfowl are wanted is to purchase
the p;ivaté right to draim or filll-- to purchase(at opportunity cost) potholes
and sloughs biologically defined as necessary for waterfowl. This would not-
reduce the personal income o% private farmers but would replace it. Public
lands that are less gusceptible to privaté market prices or opportunity cost

(national or provincial parks or othex resexves and unsettled or sparsely
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settled land} will always provide minimal habitat for numbers. of waterfowl.
Wealth that is meaningful is that which satisfies human néeds.. It is
often established in two ways: people wish it and purchase it privately or it
is s0 widely wanted that a government or othe? politically representative
revenue gathering organization produces it, or purchases and distributes it at
cost or without cost'to its public. -(This is the case with national defense,
services of some.crown corporations, social security, some aspects of education
and roads.) In short when a thing has value it will either be paid for
privately or it will be publicly produced and distributed. 1In the latter case
it has to be widely wagted. Indeed, a de;ision'to hold C?own-land for public
recreation use is a c0nsqious;decision not to use that Crown land for agriculture

or forestry and to forgo an increase in public wealth from lease or stumpage

fees.. If it is withheld the cost is the pwice the private sector would have

. paid for it.

Quité'obviously this réturqs'to the question of allocation of scarce
resources or the use of things that can be used to prﬁduce other things. It is
" possible to use hatural configuratiéns and amounts of land and water to produce
waterfowl; it is also possible to chénge.fhe natural configurations by draining,
filling, etc. (thereby creating new Yarea") to create personal, regional, and.
national wealth relétive to what was produced befoée from wildland. Actually
ﬁhe choices or causality are not that clearcut. They are relative: the lapse
involved in draining and filling means the land recovered c¢an be used for the
‘new purpose for only a portion of, for example, the following ten éear period.
It is not an absblutg, but ; relative change.

- Should the export of ducks produce a payment to the land holder from

southern sources that was of such sjize that it persuaded farmers to hold the
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‘land in natural form for waterfowl production, them waterfowi would become an
écdnomic good and as such would counter the re-allocation of land that is
occurring. |

If certain varieties of waterfowl are to become economic goods and if
they can be produced only by the purchase of drainage rights, a high enough
price will have to be paid farmers so they will not allccate their land to

production of the, as yet, more certain income from wheat and cattle. 1In short,

if federal or provincial governments decide that returns to recreation'industry “,

justify a policy of purchase of waterfowl habitat to protect it from agricultural )
changes, that is accepfable. Waterfowl production becomes economically péoductive _(;
' y

because the government payments to farmers made it so. The government payment,

howévef, cannot be used first, to establish the economic good and then to justify

the programme on the basis that waterfowl are an economic good. The onus, then,.

is on others in accepting hunters spending as a suitable basis for this

governmental subsidy. If the source of monies were hunters and payment were

. directly or indirectly to farmers, then waterfowl would legitimately be an Sj

economic goode Their legitimate value would be the cost of acquiring their

. habitat if someone paid it. If general révenues alone were the source, then

nayment to farmers would have to be based or justified on the basis of subsidy.

to spending as aid fo a part of a regional recreation industﬁy (oxr more |

specifically to thoée operators of cabins, camps, restaurants, sporting goods

stores, that benefit from such short bursts of spending.) This may or may not”

be justified. fhe point is moot. Is there politicél support for it?
éeveralféignificané‘foints emerge from éhis and should be emphasized.

The first priority for éagadian government prbgrémmes are to those thag aid - .

its own citizens. In the Prairvies and the west, rural income and livelihood
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are heavily dependent on meat and grain production. This ha§ increased steadily
with development of lucratiﬁe, firm foreign markefs for wheat and domestic markets
for beef., The Prairie waterfowl habitat is also in this area and the agficultural
transition to both breaking more ground and to greater intensity of production .
can't be.halted without payment, without a degrimental effect on the region's
income. Therefore the prospective income wmust be replaced. Land values are |

rising steadily and so the cost of purchasing drainage and filling rights will

become higher and higher.

i

That income has to be replaced is not arguable because the decisions

of private land holders can only be effected through persuasion and/or a money

! . C

!
payment. Provincial decisions on the uses of Crown land ~-- except where closure

is economically desirable == may not shift land into.economic uses<any more
than will the decisions of private owners. Provincial éhanges may involve a
loss of tax revenue.

'If additional habitat for duck production is desirable it will have
to periodically be bid away from agriculturalists for some amount up to a’
maximum of the gross amount the land wnulq bring to thé farmer in another use.
No one réally knows the full cost of such a programme or thé'number of waterfowl
it will save, the amount of uncertainty and risk involved, the probability of’
success, and whether the ﬁroper number and type of alternatives are being
looked at.

The causal management of wildlife is a most perplexing and difficultg\
\'\ '
L '
}- B
S

undertaking. There is vast, complexity and uncertainty of prediction and
causality of the biological factors for production alone. When budgetary

limitation interacts with the biological complexity, the'prospect becomes" .

depressing. The folldwing questions and examination of assumptions and - S:
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‘ other birds and animals.
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alternatives attempts to more clesely structure the problem to re-emphasize

important questions and illuminate difficult decisions. Some could be answered

now‘and others after we know more about costs or have more money to use. In this
way we can arrive at the intent of the terms of reference (the allocation of
factors by price; thé number to produce by amount paid) by another ;hannel than -
the presently impossible task of establishing a price 6r value for a traditionally a
free éood without use of a market mechanism or a payment by the consumer.
The goal‘is‘seen to be maintaining or increasing waterfowl popﬁlations
to supply hunter, observer and treaty requirements,fgr an unspecified numb;? of
years. The governing ques;ion;lare: how many hre-enough? of what kind? for
whom? atiwhat cost? paid byf;hom} No matter what numbef is decided there

may be alternatives that should be considered. Economics is interested in

alternative. ways of reaching goals and their costs, It is also interested in : .

.

costs.

. There are several production and management alternatives that may be
chosen and these have costs of greater or lesser magnitudes:
1. Ignore drainage and restrict hunting kill to acceptable limits of the

waterfowl population and attempt to shifé'hupters'to Wfree" upland game,'and

2. Buy enough of the system to provide for an increasing number of huntérs, or : o

the same number of hunters, or a decreasing number.

1. How much is enough? .Some alternative goals and assumptions.

There are several major alternatives that can be selected for Prairie

waterfowl. These are: : ' ) : :

(1) Ignore the destruction of natural habitat and merely ensure that
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hunting kill is low enough so that remaining habitat is used to maximum capacity.
In other words, manage hunter pressure only within the trené itself, at least
until we are sure hunter pressure is not itself a causal factor of decline.

This is a costless alternative. -

(2) " Attempt to haltror to reverse the tréﬁd by the purchase of large amounts
of the system. This amounts to purchasing the existing production system and

ﬁay cost a lot now and more in the future. 1In fact, it is hard to estimate how

“much this alternative would'cost. Think of ‘buying back" and reflooding lowa,

as an example to."reproduCe" the previous natural conditions. Not the least of
the difficulty is that the "“natural habitat" is no longer there, and the present’
environment may not be re?ef;ible to a previous condition because of thé
succession of ecological plant commdnities‘that ocecurs even indepeﬁdent of man,
(3) A combination of the two épproaches. In shdrt, the answer to "how

many " ﬁay be best and most easily answered by "as many as consumers will pay
for". - It is instructive to question the assumptions, criteria and goals under-

.

lying the question of "how many?" These follow:

i. The "quality" of certain popular kinds of hunting#sporﬂ depend on large

nunbers of wildlife. Emphasizing skill and “ritual! aspects (See Appendix G)

" at least two other groups to be,considered: people who enjoy observing bixds ' i

of the sport can temper enthusiasm for this "quality" making it independent of

quantity alone, This has been dome through licensing procedures on the Continent.

- The emphasis on pretested skill and of recognition rather than numbers could

satisfy the fewer hunters with a smaller'population.

iie Hunters are the only major clientele considexed. There are actually . -

and people who care nmothing for birds but wish assurance that a species will

not become extinct through failure to supply funds for their preservation.

1
L]
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"How many?" for each group. Are watchers! wants reduced by the high hunting

kill? Should more wildlife {waterfowl) sanctuaries be established near cities

so visible concentrations can be established? Would the lattexr's wants be

satisfied anyway if hunting Lkill were lower?

iidi. Should U.S. hunters be supplied with waterfowl from Canadian breeding

sources? Large numbers of waterfowl said to be necessary for continental

hunting may depend upon maintaining the many breeding potholes and sloughs in

" the U.5. and Canada. (About 15% and 85% of the total respectively.) Number i

abové has already asked whether hunting quality depends on numbers. Large

numbers are also wanted of a particular kind because many U.S5. and Canadian

f

hunters wish to hunt a particular kind of waterfowl that, unlike others, has a

"high agricultural opportunity cost. The political boundary between the U.S. and

Canada is highly meaningful to establish who pays opportunity cost. The two
polifkcal jurisdictions mean there are two programmes and clientele. The goals
and priorities of each should be studied independently. At minimum it should
be asked if the large numbers wanteé by U.S. hunters should be produced without

payment at the expense of Canadian agriculture or by Canadals government. This

- is critical because Canadian land has another use and a ver§ highly paying one

from wheat and cattle in an area ~~ the Prairies -« where low per farm agricul-

tural income is still all too prevalent.

iv. Canadian pgoals and priorities -are the same as those of the U.S. Canadian

 priorities and goals should be examined from the point of view of Canadian .

interests and wishes and neceds. The unequal 15/85 division of breeding and
nesting habitat was not always those proportions, it developed without any plan.
Individual and government'decisions were consciously taken to increase agricule

tural production and income and this resulted in a reduction of the waterfowl
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Nresidual" through drainage and filling. As fewer waterfowl were bred om land
and water‘under U.S. political jurisdiction the breeding burden fell on Canada.

V. Canada has a waterfow) habitat breeding shortage with 85% of the total,

Having made these decisions the U.S. now has only 15% of the breeding habitat

and their acquisition program is legitimately grounded on the fact of scarcity

of breeding habitat. Does Canada, with 85% of the breeding habitat, have the

same needs and the same priorities? Presumably the U.S. acquisition programme
will accumulate sufficient land and water ﬁo provide a visible p0pulatioﬁ but
it will not be one that can be hunted. This is perhaps regrettable but is it
really Canada's problem?‘ Should it legitimately have anything to do with
Canadian goalé and priofities?: o

- Or, if it is Canadal's problem, then the problem of costs re-emerges.
The opportunity cost of purcﬁase of drainage and filling rights on private laﬁd
has to be paid by somebne either individually or collectively or it will not bé
done. This opportunity cost at present is a Canad;an payment to U.s. hunters.'
Should éhis be? 1I1f limited breeding habitat is the problem and land purchase
the solution the question of "how many?a re-emerges. Should Ebe provincial
governments forgo taxes or individual far&ers forgo agricultural imcome, or-should -
Canadian governmental revenues be used to buy drainage rights to provide satis-
factions for Americ;n hunters? With 85% of breedinglhabitat it is not.clear that
there is a Camadian shortage 6r a high prioriﬁy forthabitat acquisition.

We may deplore that lime that exists over "autonomous natural areas', . .

that it fragments the Munity" of the migratory system. But, it is there. At

least it establishés a relevant bargaining point.  We therefore question whether i

- those of the U.S5. programme.
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vie U.S. hunters payments cannot be made in Canada for habitat purchase. -

Alchough American hunters pay for the privilege of hunting waterfowl through
purchase of duck stamps, which translates itself into the American farmer's

pocket (and obviously some of the money seeps into Canada by various means)

_ this doesn't pay a single Canadian farmer. That such payment would probably

 affect the formal devision of duck numbers and reduce the take of Canadian hunters
T

is nét an answer. There are persuasive reasons for disallowing U.S. huntefs
purchase of Canadian land. The effect of ﬁhis refusal, however, combinedlwith
léck of a charge.to Canadian hunters, means the farmer does not gét pgid.
Canadian huptérs don't pay e{ther so the farmer does no;'get their money; if
general revenue.is used to maintain a large bag for Canadian hunters, only they

beﬂefit.

vii. Canadian sources should supply free waterfowl as their share of main-

taining the continental system. Another effect of not asking "how many?'" is

that U.5. hunters, despite their payments to Ameriéan'farmers, are getfting a free
good ‘to the degree that they shoot waterfowl produced in Canada. It is little
wonder that they, like anyone else, (Canadian hunters are an_example) who enjoy

a free goeod, wish more of it - a lot more. The policy question is "should they
get it at ﬁo costiM,

It can be'argued that U.?..operation of a sgries of refuges for migratory
waterfowl, and state and private investﬁents in mérsh and habifat is a major
contribution in maintenance to the whole continental system. Hunter payments
for acquisition programmes do help maintain the syétem gnd s0 in equity at least
they are more adyanceﬁ but,'; counter argument would be as follows:

- Canadian bfeeding‘habitat is reaily‘ché vitQI nexus of the entire'sjstem.

Take away state and federal maintenance of refuges, and the waterfowl themselves
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would find(gestiné habitat)somewhere in the new reservoirs, on the U.S5. or Gulf

7
Goast, or in South Amefica.. It can alsovbe argued that the maintaiﬂed refuges
really serve as baits to waterfowl for benefit of U.S. hunters emsuring pre~
dictability of kill because of the birds'! familiarity with the location, protection.
and food and hunters' recognition of that fact. Ié is an interesting quéstion

as to whether refugeé might be defined as the newest form of "baiting'.

viii. Canadian sources should supply birds in amounts necessary for the full

scale operation of the U.S. waterfowl hunting system. The numbers of birds

nedessary to fill'hp and make efficient the U.5, ‘migratory watérfowl control;
system could require a great many more than at present. Intensive man#gement

" of refuges and other habitat dguld double again the capacity of their system to
.serﬁg U.S. hunter population. That is very largg indeed; The operating |
efficiency of the large scale of the U.S. waterfowl hunting system is not

.necessérily'the highest priority for Canada or for the Canadian faxrmer. If the

quality of hunting remains a function of the number of waterfowlfdestroyg&3

Canada's furnishing those numbers will be a truly grand internatio;;iﬂéesture.
If the American "pot" is to be filled with Canadian waterfowl it is

".well to remember it is a‘big pot and a gféaé many waterfowl ;r; requi?ed to £ill

it. There is a definite decision necessary here as to just what population

i I

level is necessary, who is to be served and who is to pay.

ix. Numbers should not be rationed by price. The question of "how many?n

is governing and crucial. Is the answer for Canada to be "enough for Canadian
hunters", or is it to be "enough for Canadian and American hunters"? No matter
how it is answetgd there will be a substantial cost involvedAand it is better

that it be paid by the consumer Becau;é it will iimit appetite, regardless of

the nationality. MHow many?" then, goes back to goals and'objeccives. i1s the
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goal to produce enough waterfowl to make the very large American hunter serving

system efficient? Is it to produce waterfowl for Canadian hunters? 1Is it

o

merely to sustain waterfowl themselves as a goal, or what?

Ko Are increased numbers or a predictable supply the .prime need? The need

may actually be a more stable supply of waterfowl at a place convenient for

hunters where both waterfowl and hunter populatioﬁs can be controlled with a

 high degree of predictability. This is necessary in order to return a big enough

breeding population to use up available habitat. This is a continental problem,
For watchers, an observable or visible number of waterfowl is needed close by

large population centers., This has little to do with total numbers however.

. !
. An aviary or 2oo is an extreme form of establishing a visible population con-

centration ~and trap shooting 1s the extreme of sﬁpPlying a predictable huntabie
supply of something. |

) The need may be Eo explore ways of meeting specific wildlife goals, at ;"
minimum cost, where they are needed i.e. to establish huntable n;mbers within
100 miles of cities and visible numbers within 10,mifes.- The need may be to.

produce wildlife in particulaF, while ﬁanaging wildlife in general. The latter

goal seems to respond best to people mdﬁagement. The former probably requires

some research and experiment with '"docile" homing species. The point is that

‘the numbers that are wanted now are not related to costs, but to what hunters

'say they want when it is a free good. The relevant questions once agéin are:

"how many?" and "how much?". If hunters are to pay a higher price for their
sport théy will probably wish a greater assurance that they will get a "product®
when they pay it. This.explain;fthe expensivelyrmaintained shooting'clubs at

waterfowl concentration points. Which species can be managed to provide water~

fowl in particular?
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xi. Waterfowl production or hunter manapgement? Should more. ducks of a

specific species be produced or should the goal be:to gain such hunter control
that pressure can Le sﬁitched by license fees and regulations when some numbers‘
of wildlife species become overabundant. The most useful e°ol may be managing
hunters because their actions are much more easily calculable than to increase
the production of wildlife predictably despite the unknown variables of hunter
action. instead of attempting to produce ﬁildlife to conform with hunters
wishes as a given fact (requiring increased numbers) it might be better to
accept the possibility that we do not now know enough Lo predictably proﬁuce

and manage animal and bird populations at a known cost. Managing kill within

- the determining factor of the/wildlife population would reduce the problem to
the fierce enough one of accurate inventory and political harassment if a closed

season were established. This would be the most M"certain" way and the most cost

effective way. At least, that is, until we can produce wildlife population
responses as predictable as exist for poultry. (The latter took many years of

. b
study, and much treasure to produce, and it is still a field full of disap-

‘pointing little production surprises.) ¥

K

T oxii. Wildlife or waterfowl; now, or later. The time preference for production:.'

goals is important because it bears on two connected quesfions.‘ Should funds
be invested in research, production, or both; when, and in what amounts?t If
time preferences for production mow are very High, funds may be fed for actual
p;eduction now at the expense of more efficient later production when ﬁore 15

known. Thus, production later might have been higher and more efficient had

- funds been put into researéﬁ now. This would perhaps imply that only limited

budgetary funds should be 1nvested in production arid management research except

for the candidates (species) most likely to become economic goods; and, that

S,
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most of the available funds should be invested instead in research until they
become economic goods at which point budget and other sources can be used for

production. This more or less asks the question: How much wildlife can be

- produced now == above the number that would exist anyway‘-- by investing a

‘million dollars? And could more be produced later if we invested that million

in research now? In short what new is really being achieved with a miliion

dollars?

2. Of What Kind?

The mallard has been the most popular 'and numerous hunting duck in

/
North America. It does not necessar11y follow, especially considering the high

.

" opportunity cost that their numbers must be maintained at previous levels or

-that they can be, 1In the first place no one really knows how much it would cost.,rﬁ

One answer may require tralned hunters who are flex1b1e versatzle and so

skilled that hunting kill can be made selective as to sex and specxes. Thus,

. when one species get out of hand hunterxs are loosed on them like the avenging

Furies of old. This again is a costless alternative and makes hunters a tool in
population control rather than a determinant whose requirements have to be met
at a great cost. This really depends on which wild game, or hhnting sport, is

the end in view.. Also to the extent that Prairie waterfowl are a species with

.special habitat requirements it may be cheaper to use those numbers of them

produced on unthreatened Crown land or species produced in remote places where

habitat is not threatened. The costless alternative of "free goods! of upland

"game birds or woodchucks or other local game that can use an annual thinning

;' can also be'considergd. 0Or, both alterﬁatives:can‘be provided but withﬁai;money

or "effort" price te reduce kill of the species that has become scarce.
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We are suggesting that it may be very costly to manage "causally" and
intensively a population and that it may be more efficient and Mcostless" to
manage hunters compared to purchasing the existing production system. At the

least these alternatives should be carefully analysed.

.

The answer to "of what kind?" and "how many?" could be solved through
a pricing mechanism by the amount that would be paid for an item that uses
scarc;-inputs and by focusing kill on particular animals, birds, species and
sex as population control requires. The land necessary to maintain the prairie
ducks in huntable numbers is very'expensive. Some expensive habitat, needed
for breeding, nesting, moulting;;nd migrating, coulé be used for agricﬁlﬁure;t'
Whether it is an economically Jaluable fowl or not, it is by measure of op-
portunity cost, a very expensive one to maintain. It may be best toflook foé

fowl with less particular and competitive needs. 1In short, mallaxds are now

costly where once they were free goods because the resource that was a free

+

input, can;nqw be used for something else that can be solds It may now be -time

to use other animals that are free goods to satisfy hunter needs. This will

require a better, moxe flexibleihunter, if that clientele wish "free" game. -

3. For Whom? Will Hunter Numbers Increase?

A common a%sumption that also ap?lies to "how many?" is that the -

increase in number of waterfowl will necessitaté more wildlife and waterfowl.

This assumption may be accurate. - However, consider that there is a rapid

novement of people from isolated rural places where hunting is popular such as .

towns, and small cities to large clustered cities., This movement will probably

continue for a time. A glance at hunting participation (Table Al) suggests

-

that a much higher per cent of total population in the Smalllcities, tovns and

rural places hunt than do.residents in wetropolitan places. Of course 3 per

e gy e
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cent of the population of large, growing areas is a lot, but to suggest that': :

hunting is a rapidly growing sport without looking at underlying bases is no;jl

convincing. | | . | |
One might infef, for example, that hunting is a sport acquired by

individual tutelage from adult males of farﬁ origin who train their sons‘And

nephews to hunt. 1In cities there is less opportunit&, fewer such teachers,

' more money for other recreation pursuits, many more forms of recreatioms, etce

This set of conditions may very sigﬁifiéantly affect hunter numbers by 1975..

' The number of hunters in generalibr hunters of particular kings of animais'and -

birds could as easily decline as inerease in ten years despite expected
population increases. ¥
Hunting is algo'related to the availability of game. That alone

-

;_restricts its effective production for that use to a radius within 100 miles

of the city. When game or places to shoot it inm that rédiuslare limited there

is probably also a reducéion in hunter numbers.

Nearly as good a case can be made for the decrease in numbers of

hunters as for an increase. Therefore, in projecting demand, it would be well

s

‘to treat the number of hunters as a conditional variable rather than as a pre-

dictable rate of increase on which need for increased numbers of game are based.

This will certainly have a major effect on the question of "how many?". Indeed,

an attempt to assess the effect of city living on people borm in the country

might be most desirable in evaluating the validity of present demand estimates

or for projecting new ones.

‘ '\‘ b . _'. - .
the question of "for whom?" also relates to conflict between hunting - . -

and observing clientele. Traditionally, hunting ciientele'have‘been serﬁéd as .

a first priority in contrast to observers. Those interested in wildiife
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(called clientele) héve traditionally been conceived as a unitary group,
although this‘may'be_quite inaccurate.  The competition between hunters and. .
wildlife observers, for example, is in the tendency of the former to reduce .
total numbers and perhaps, thefefére, visible wildlife.' The two groups, then, :
may conflict in goals and interests. "A relevant qhestion‘is_"foi.whom?“.the
total number of waterfowl is to be in&rgased;

Another question is whether, as intimated in some (especially conserv-

_ation) literature, wildlife are or should be maintained for their own sake. I1f

it is that, it is a quite different goal and the role of hunters would be only

a management one to prune numbers as required.
t }:

' Whichever the goal, its clarification would help establish the’

-

priorities assigned to hunting and obsexrver groups as clientele. If hunting is

. a management tool,'research is probably necessary to make it much more selective

than it is now. .

These questions felate to goals. The question "for whom?" applies

also to the question of producing for American or Camadian clientele. This = .+ .

question also has a great deal of relevance if a "dynamic" is applied to

’

‘clientele. Are waterfowl to be produced for hunters as they were defined twentj: o

'years ago, ten years ago; observers as defined'during that period; is a re-

! .

definition and re-assessment required to find out who future clientele are

likely to be, their requirements, necessary locations anﬂ, mosﬁ]importaﬁt,
programmes that can be undertaken to provide the requirements. 'One need, then,

is a new dynamic definition of clientelé'group since it is not a static thing.

i

4, At What Price?

Perhaps the greatest unknown in waterfowl management is the cost of

management. Some fallacles of Mvalue'' in literature have been noted.. We have
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estabiished that a price cannot se ttoiven!, forlit.is itself the "proauct" of a
market interplay of demand and a supply cost, except in certain privileged in-
stances such as public markets where a policy decision has been made and an
administrative "price" established. A price orlecbnomgc value finds use for
rationing scarce things and for establishing how to use money best to do something
most efficiently. In short, it is useful for allocation.

The question Mat what price?! relates back to the question of "how
many are enoﬁgh?"? 1f wé do not know the cost of causall& producing waterfowl,
then no real price»can be gstablished with which to confront the consumer irx-
respective of whether he will/then actually pay it. The point is, however,
that after biological definitions of habiéat and causal production metﬁods have
beén.so precisely defined that the supply of wate;fowl is predictable (except:
undeg'defined conditions of uncertainty,~such-as.drought) we will then know
the cost to be included as a price component. It is essential to determine
that ovefall cost and whether someone will pay it. 1If it is not paid for, we
will alse know its economic value to is clientéle group, If waterfowl are
wanted only as long as they are a free good a chance 'output" assoéiated with
natural habitat, switching pressure to "free" Species, or 'managing" hunting
kill within constrgipts of autonomous population trends may be called for unless

someone is willing to establish a government subsidy == that is, make a case

for cutting back hunting or for a policy decision at political'levels to increase

public contribution to maintaining the margin of the system necessary to produce ' ;|

waterfowl in sufficient numbers to meet productxon goals.. In summary, it is
first necessary to know the cost of a predzctable effective production system
befote cConsumers willxngness to pay can be tested. A high priority for research,
then, is to determine the ecomnomic cos; of the production system from the

biological determinants for that production. .
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S. Paid By Whom?

The policy decision of some importance that can be solved by consumers
paying costs involves determination of whé receives benefits. Those who Vise!
wildlife and waterfowl are Canadian and American hunters, Canadian and American
observers of wildlife and waterfowl, and Canadigns‘and Americaﬁs'who merely wish
the spgcies to be continued. Only the first two are relevant. Who is to pay

and in what proportion? The underlying assumption'here is that the consumer

has to be faced with the cost of a conmodity before he can decide the amount he

requires. This is also true of wildlife and waterfowl consumers. Should water=,

fowl and wildlife observers be assessed because they are gétting some commodity
/
‘({although they do not reduce stock representing a non-consumptive use)? - Should

'huﬁqus be assessed some or the balance of the cost becguse they greatly reduce
poﬁu%a;ions? Who should be assésseﬁ and how much? .
| An important question here is of equiﬁ&.. Outdoor recreationists are
not so numerous in Ganada of-the U.8. as to conétitute an overwhelmingly con~

vincing argument for recreation sﬁbsidy. it could easily be argued that

considering benefits by government educational subsidies and other subsidies

~ to the affluent, that an outdoor recreation subsidy only further benefits the

I
H

. | - . .
affluent who don't need it. . Minimum equity at least would be achieved if the

favourite form of recreation of all citizens were provided by equal per capita .-

subsidies. This is ocbviously another policy question that wiil_not likely be
decided on equity but ‘sources of possible future criticism should be made

manifest.

The qugétion'"paid by whom?" is‘exfxemely important because of-its'i 
interaction with all other questions that have been asked préviously. The
answer to the question would help establish meaningfully the inter=related

question of "how many?".
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6. Summary

it has been argued here that all of the questions, "how many are
eénough?" "of what kind?" Yor whom?" Mat what price?" "paid for by whom?" are
inter-related and could be-answered simultaneously by a price mechanism. It

is unrealistic to expect that now, but answers to these questions using policy

decisions and existing data would be helpful. Merely establishing the principle -

that a price for hunting privilege ghould be leviéd would be a major advance.
The price equiialent to that‘paiﬂ,by Uﬁiﬁed States‘hunters for stamps, or a
largerlchﬁrge, would illuminate, magnitudes of the p}oblem.at least and_estaﬁlish
some of the answers'to these ?ﬁestipns._ For example, a-payment for hunting |

prairie ducks, the income used to acquire parts of the production system, might

-

- well shift hunting pressure from the then economic goods to free goods of

upland game, oxr other surplué gamﬁ.u In a very real sense it would aid

. definition of the magnitudes of the problem by establishing the amount of money

that would be willingly speant in the private market for this particular type of

game. Meaningful management altexnatives using these private funds and/or

' - public funds 1f they were justified by policy could then be'gliocaced to the

most meaningful programmes’ for effecting producgion and control. Without answers

to these governing-quesﬁions there remain many'dangerouslylobscure poincse
. i Lo ) C T ST .
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APPENDIX B

' AGRICULTURAL TECHNOLOGY AND LAND USE PATTERNS
AS DETERMINANTS FOR WATERFLOW PRODUCTION

In order to determine the neceésiéy far a progrémme of land acquisition
for ﬁaterfowl-production and its consequent costs it Is necessary to make the-
analysis using several assumptions about changes in Prairie agriculture. The
very fact of the proposed easement programme assumes change will be detrimental
to waterfowl production. Some enligﬁtened speculation can be got here by
asking what would happen te waéerfowl'if notﬁing at all were dome to bhaAge
agricultural practices. (1f #e contiﬁue to assume that breeding habitat is the
vitﬁl constraint.) .

To grow things profitably in corfmercial agriculture certain things
have 'to be done to increase production: the use of equipmenh may help; changes
can be made in tﬁe land itself to conform to equipment; the intensive or ex-
tensive management of. the land and new production technology cam be applied.

Forrexample there is evidence that equipmgntlwill become larger and
heavier and corresponding chanées will be required in the land itself to
efficiently use heévy equipment and achieve maximum soil productivity. Expensive

equipment implies large costs if stopped through breakage, miring in a slough

- or even turning around a pothole. Maximum efficiency is achieved with straight,

long fields free of potholes and with a minimum of fence lines.

On' the ofher_hand, lighter eqqipment that wprks shallowly and adapts
easily to terrain could ;oncéivably be developed so that little actual modifi-
cation of 1and‘ié.necessaryo' As for demand, therelis;likeiy'to Ee an intensifi-
.cation and extensification of grain production as foreign and domestic markets

increase for grain and livesteck.
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The land of the Palliser Triangle (including the brown and much of the

dark brown soil zone in Alberta and Saskatchewdn) == an-area of about 62,000,000 .
acres -= frequently harbors 60-65 per cent of:the breeding ducks of the Prairies. '

Production trends are changing within the beef-wheat economy there. One expert

expects changes to have only a small effect on the land use pattern -- changes
will occur within the land now used and will not require new land. But he
expects the filling and draining of potholes on cultivated land will continue

throughout the entire area, irrespective of size of farm. He also feels that

“ranchers will not try to fill potholes ~= although they will try to consolidate

'smaller ones =- because they prefer to have Mas mahy watering sites as possible
/- - ‘ _

on their property". B

As this land has only an annual fifteen inches of rainfall it would

appear at first glance that reservation of surface water would be an important

consideration. Consequently there would be a costless way (a socially useful = ..

way) of preserving potholes, wate;holes.and sloughs because of their value to :

cattle productfon. This does not help much where there is'intensificaﬁion'and“ "

S

One articlel/ points out that the quality of water is particularly

important for livestock, particularly:

"in 'hot weather when'large amounts are required -- and when animals may have

to rely on water from sloughs and ponds -~ parasites such as flukes, round worms

and tape worms may be transmitted through water, as may bacterial infection such
as leptospirosis, salmonellosis and Johne'!s ‘disease.”

Other problems are involved from contamination of natural sloughs and

watex sources by faeces and urine. Water from new ddg-outs, sloughs and alkali

. lakes, if high in nitrates which turn‘into'hitrités, cause death by suffocation

1/ See The Water Needs of Livestock by J.S. Gram, from Family Herald,
No. 23, November 11, 1965, p.23.

.
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"and from sulphates and chlorides. Finally,'théawater sources 'may be contaminated

by heavy growths of blue-green algaé, which sometimes produce a toxin fatal to ;1;;

livestock.

" All of this means that existing natural water sources have to be under

control either by pumping water from the sloughs or ponds'into drinking troughs,

using éround water instead of surface water and fenciné livestock out of lakes,
_or sloughs or eliminating those lakes. or sloughs. Naturally the overall effect g

‘of all this on surface water sources as cattle production increases cannot

| really be known.

’

For these reasons it fould appear that natural habitat that is used for

waterfowl, at least in the agfidultural zone specified in Map I, will likely:
" undergo change as. agricultural production increases and as waterfowl becomes more

and more a ''change product" in the Prairies. Certain counter trends are visible = =

~ although their full effect is not known.

Not all drainage is a‘one-way'stréet. The following table summarizes

. séme examples of the replacement of waterplaces on the Prairies. (Table Bl). .

In addition there aré bo;rowpits from road constfuc;}on. Thése may or;:
may not provide habitat. Moreover a greég many wafer storage projects are .
likely tﬁ add thousands of square miles of surface to the total.

The provision and control of water is important as a growth element
for the industry,_ This will affect the Prairies in two ways. . First, the
discoveries of potash deposits are in a stxip coterminus with that of waterfowl
.breeding habitat {on eitherrgide of the C.N.R. track) between Brandon an&
Edﬁontop. To builq.this indﬁstry will require'Cremgndous“increases in the, \31
amounts of surface water. The east-central multi-pﬁrpose rive? development -

recently proposed by the Saskatchewan Government at an estimated cost of
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Gonstruction of Individual Dugouts, Stockwatering
‘Dams, Community Water Storages, and Future Estimates

Past — Future
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$10 million is an example of the kind of manipulation of surface water and
supply that.can‘be expected in the future. 1/ The proposed system 'would
supply water to potash mines east of Saskatoon, create a large lake in the

Black Strap Valley 30 miles south of Saskatoon,! and would provide many small

towns and villages with an assured water supply == something they have been

worrying about for years. "It is not known whether this kind of development is "

significant for waterfowl production. It does indicate that there will be-
greater control over water in environment than has been the case until now.

It will, at least, increase the migratory habitat.

As with several otherfproductive factors in agriculture, water requires
] . . . .

!

very ¢lose control if its use is to be planned. The uncontrolled presence ofig'

s

surface water (as shown.with respect to cattle) may be a detriment and,
similaxly, random rainfall may be.a detriment. It is out of "control" and so

‘may determine the use of everything else. . It is not predictable. Little

-planning can be done. Therefore, we must speculate that management of water

for agricultural production will reduce the chance of natural sloughs'and water~:

holes as watex becomes more thorodghly controlled.

The implication here is that within some time period natural habitat

that is unfarmed or undrained way be reduced significantly; The implication is

also that since parameters of this magnitude are involved, it is necessary to

learn to manage waterfowl production within the overfiding nﬁeds of the project

- or, alternatively, to come up with waterfowl management projects that are
" . designated for management programmes;, are costed out and achieve public support

for waterfowl production. This would be similar to support for water management

in certain areas. The question might become "what changeé are planmed for the

1/ See The Financial Post, October 2, 1963, p. 23.

..........
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management of water area, that can also be used for producing waterfowl, that

would formerly be produced environment or- 'matural! environment?. The other

" relevant question is Mwhat is the degree of adaptability that can be assumed

for the mallard and other dabbling ducks?". There has been remarkabie
adaptability in other animals such as the muskrat,'fhe fox, the white-tail qeer
and other animals and birds that live in close proximity to people. Their

original environment changed greatly but some of these species found the changes

beneficial. .

We may conclude that there will be much greater "contrel! and management{j

of the two physical resources of land and water in the future than has been true

4

. f ' .
'in the past. We may speculate as to whether it would be wise to retard that -

process significantly.

Some changes in 'maturall environment are beneficial and some are

* . harmful depending on personal conviction. Changes in natural environment were-
‘benmeficial to wheat proddcérs'but harmful to buffalo. Changes in natural

environment resulting from forest spraying may be beneficial to trees but

harmful to many animals and to people at the end of the food chain., Use of

pesticides in California, for example, have resulted in warnings to hunters of

"-upland game that it may be haxmful to eat that game. Whatever the case for

. i’ .
"matural enmvironment', many of the changes of the natural environment have been

highly beneficial to waterfowl and other game 'as well as béing harmful. Therej“A
fore, it islnot wise to categoricaily state in a misénthropic ﬁay that things
must remain onlylas fhey are. The oppqrtﬁnitieq within the proposea changes
haye to be invagtigated.tp ;ee the optimum choices that ﬁighi be m?de. ‘

- ‘VWe are more ox iess Certaih that there will be. changes in "ﬁatural'

environment" from changes in agriculture. '4A major point, hdwever, is that we

H

e
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do not know how fast this will occur. The slower it occurs and the harder we
work to find the opportunity in.the change the better result achieved from the

problem defined., In short, if the changes are going to be made very fast we .

do not know what the results will be. It is difficult to figure out whether we o

should select those alternatives about which we now know little when we do not
know how fast the changes in agricultu;e will come. If the changeé come slowly
we have ample time to evaluate those chénges and make the best decisions,
compatible with costs, if we act to direct research to those questioﬁs now.
Those who look .upon the drainage as a "destruction" of habitat and not
as 5 net gain in terms of fooquroduction have assumed that drainage will
eliminate habitat COmpletely.I‘This is in line with agriculturists and other

experts, who use single factor analysis to interpret technology and changes that

might be made in agricultural production. They too assume these will happen

tomorrow. It is possible, for example, to increase various forms of agricultural

productipﬁ by Qt least 30 (if not 100) per cent merely by defined changes in

management, right now. Similarly there are technologies and systems of famming

‘and cultivation that would revolutionize agriculture right now. The point is’

that each one of these changes and bpportunities has to work within a context

of many problems, many opportunities, many factors as well as certain costs or
i

losses from choosing one alternative instead of another. It may be possible,

for example, to inmediately use a new farm production system but it also

> . s I - ) > 7 ! .
requires borrowing money, assembling land, training operators for that system,
changing marketing arrangements and arranging support facilities. One nust
never underestimaté the impact of Murphy's Law.on change: "If there exists

the slightest chance of a malfunction in a new system, one ﬁéy expect it with

a probability of 1.0". All these things will affect the speed and éfficiency

with which that technology is introduced. Similarly, the water factor requires
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integration with many other problems and many other opportunities. There is a
whole complex of things involved in establishing.and operating an irrigat%on
function. |

Not the least of the problems of introducing something new apd.the

speed with which it is introduced, is the resistance of the people affected.

_ Labour that has been trained to certain technologies and certain production

forms tends to prefer these despite new opportunity for improvement. Indeed,
this may be the optimum course for them because they expect Murphy's Law to
operate.‘ Therefore, even with new opportunity in management, technologies,

machine technologies, use patterns and agricultural rationalization schemes,
. 4
/-

‘there is'a probability of a lagged response.. This means that there is probably

PR ..

ehough time to find what to do for watexfowl. Change sometimes comes rather
slowly.

Contradicting this is that, given certain imperatives or new markets

or "demonstration effects", there is the possibility of extremely rapid change; QZLL

The reSponseiof agriculture to the imperatives of the second World War is such -

an example. ' o
It can, of course, be argued that the change would have come as

rapidly in peacé time. Obviously, the key here is iﬁ the speed with_ﬁhibh

people will change or respond to incentives. How fast will individuals respond -
to imperatives of government programmes for farm consolidation and how soon will -
" intensive management occur? Even where farms are purchased and consolidated

" an interesting question is whether the farmexr operates them extensively, or

whether he will change and manage the units intensively, .It is likely that

there i; a lag hete. That lag way not destroy natural habitiat for waterfowl.

N

A calculation is nceded as to what we will accomplish if we act im-
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mediately on perhaps ungrbunded assumptions with a possibility of our being

wrong in habitat selection. That is protecting the wrong thing; can the natural .

jand be controlled? The remarks of several experts familiar with the conditions
in the prairies and especially with the Palliser Triangle differ in estimates éf
time‘required for consolidation and intensification. This relates to their
ass&mptions. Perhaps the most reasonable thing to do is to define as many of
the unknowns and imponderables as we cam and revise our estimates of options as
more informationm, data and analysis become available in the short~run. |

One of the most significant questions that should be resolved at some

"point is this: where only pr%ée incentives (at the opportunity cost of agricul-ﬂ'

. ! . )
ture) can be used to change the habitat constraint , can we be sure enough that

s .

. this will produce results? With what predictability? GCould the same amount of

monej be used with greater efficiency and more predictability in some other

way?

We may conclude that there are many new options available in agriculture,

to which rapidly expanding markets may be basic. These bpfions provide the .
potential for transforming natural landscapes into highly productive agriculturai

enterprise. The speed with vhich this transformation will occur (including the

levelling and filling ofrland for wheat production, use of chemicals, control of

'watgr and potholes to control cattle grazing); is debatable. For the short-run
. that péce appears glacial. It would be'foolish, however, te merely extrapolate

. past trerds even where they are known. It does seem safe to prediét_that

+

surface water will increase rather remarkably 'in the relevant area through the

use of dams and reservoirs. This will become the most significant factor withia -

the next ten to twenty ycars in amelioration. For the rest, we need to know

whether habitat is threatened and at what rvaté. That should be determined.

)
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APPENDIX C

THE VALUE OF SPORTING RIGHTS

(This article is reproduced from Country Life, September 26, 1963)

The presence of good facilities for sport emhances the value of any
estate, but by how much it is difficult to say. The weather plays an important
part in governing the productiveness of most sporting estates, and this can
have a bearing on the prices that purchasers or lessees are willing to pay in
any one year. For example, rod-fishing can be affected appreciably by adverse
conditions of weather and water, and much shooting appears to have suffered
this year as a result of last winter's bitter weather and the poor summer we
have just experienced. In general, however, it pays most estate owners to
exploit the potentialities to the full, for the cost of doing so will usually
be .less than the extra revenue that is produced or the additional value when

the property is sold. f-

i . :
A case in point is the establishment of a shoot in a growing timber

‘ plantation: the revenue from the shooting helps to defray the growing costs

until the plantation becomes commercially profitable in its own right. Rents
or prices paid for shooting depend entirely on size, facilities and situation,
but a gun-in a pheasant or partridge shoot can fetch anything from £250 to £750
a2 season, and in the best shooting areas (Hampshire, East Anglia and Berkshire)

the cost of a gun in a syndicate may be anything from £500 to £1,000, dependlng

on the qualzty of the ground and the extent to which it is keepered.

Grouse Moors: Much the same is true of the grouse moors of Yorkshire,
Westmorland and the Highlands. On a good driving moor a rent of £3 per brace
shot’ can be obtained == on a 500-brace moor this would mean £1,500 a season,
or about £200 to £250 a gun in a syndicate of six or eight guns. Sales of

grouse moors in recent years have fetched prices ranging from about £3 an acre

in- the Highlands to as much as £6 an acre in Westmorland.

The value of fishing rights is nothing if not unpredictable. Good
trout fishing fetches about £5,000 to £10,000 a mile of single bank, and salmon’
fishing anything from £10,000 to £20,000 a mile. But it is not realistic to
relate price to length of fishing, because there may be many yards ~- or even
niles -- of unproductive water.  On the other hand, particularly in the case
of trout fishing, certain stretches of perfectly good water are probably being
undex-fished on some estates, for no other reason than that the beats were
defined years ago when the river was heavily fished for a long period each

~season, and no one has thought to change them now that most f15h1ng is dome at

weekends. The same is not 56 true of salmon beats and pools, because the rise
in values in recent years has resulted in many beats being divided into as
many productive lettings as possible.

Good salmon fishing can cormand rents of up to £100 or more per rod

pexr week, and for frechold salmon fishing rights the price can be as much as
£200 for each salmon in an average seacon's catch. :

._..._._._,..4.
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River Boards: Apart from weather conditions, the actidms of river boards
and anglers! associations can have an effect on the value of fishing rights. A

year ago the Hull and East Yorkshire River Board opened up 100 miles of new waters *f”

to the gencral public, and the action of the Anglers' Co-operative Association
in preventing pollution of the River Dove in Derbyshire recently has resulted
in 20 miles of fishing being opened up for the first time in 20 years. Several
river boards have also planted out eggs and fry in attempts to re-establish

populations of salmon and sea=trout. The more waters are opened up to the public,

the less is likely to be paid for [Fishing on private stretches of fashionable
rivers. ’

On the other hand, the establishment last year by the Avon and Dorset

. River Board of a salmon hatchery on the River Avon at Standlynch Mill, on the

Earl of Radnor's estate, is likely to have a2 beneficial effect on values. Pre-
viously about 2,000 salmon entered the river each year, and the average rod

catch was about 500. The hatchery's introduction of 250,000 eggs is expected

to result in a further 750 adult salmon returning eventually.

Scottish Salmon Fishing: Salmon and sea-trout fishing is included in
two Scottish estates that are currently for sale through Knight, Frank and
Rutley. The first is the Borve Lodge estate on the Isle of Harris in the Quter
Hebrides. The lodge was rebuilt in 1911 by Lord Dunmore and was later owned by
Lord Leverhulme. "It has nine principal bedrooms, three staff bedrooms, four

_-reception rooms and thxee bathrooms. Fishing in the River Laxdale, Loch Fincastle

and Loch Laxdale shows average catches of 20 salmon and 175 sea-trout, and in
addition there is shooting for snipe, woodcock, duck and a few grouse., The

- lodge is for sale at £25,000 with a cottage and 114 acres of land.

The second is part of the Aldbar estate, near Brechin, Angus, for which
the London agents are acting in conjunction with Wllllam Flnlayson of Aberfeldy.
Aldbax Castle, which is included in the sale, is at present divided into five
flats, but the agents state that it could eaelly be converted back to its original
state. There is a mile of salmon and sea-trout fishing on both banks of the
South Esk, together with 51 acres of woodland, 122 acres of arable land and a -

- lease on 66 acres of adjoznlnn farmland. Offers in the region of £32,500 are
. being invited.

Partridoe and Pheasant Shoot: The Humby Hall estate, near Grantham,
Lincolnshire, which is for sale through Hodgkinson and Son, of Bourne, includes
a small pheasant and partridge shoot. The estate extends to some 1,629 acres,
all but 70 acres of which forms Humby Hall Farm, a dairy holding w1th a farm-

" house!, farm manager's housc, nine cottages and a range of modern farm buildings.

In addltlon there is the 24-acre Hurn Wood and a small holding of 48 acres,
both let, although the shootlng rights are in hand.

Wrottesley Hall, near Wolverhampton, Staffordshire, is for sale through
Strutt and Parker, Lofts and Warner, acting in conjunction with the local firm
of Duncalfe, Hatton and Gardner. Most of this 3,263~acre estate consists of 12
mixed farms which are let and produce £10,504 a year, but vacant nossession is
offered of the llall, two modern houses, seven cottages and a lodge, together
with 352 acres of land, including 165 acres of woodland, though possession of
the shooting rights will Le deferred.
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APPENDIX D

EXPLANATION OF ADMINISTRATIVE PRICES AND THEIR USE

Source: MPutting a Value on Wildlife", remarks by James T. McBroom, o
Assistant Director - Technical Services Bureau of Sports, Fisheries and Wlldlzae,@
Louisiana, November 16, 1964. (See especially pp. 77 & 78)

"' You can't put a‘'dollar value on wildlife.

Any attempt to do so only plays into the hands of .
the enemy and leads to the destxuction of wildlife
‘and related natural resources.

Wildlife and fish resocurces have values mainly in
the mind and spirit of mankKind. You can't measure
the satisfactions of an outdoor experience in
dollars: It's like putting a price tag on your
wife and offering her at an auction sale.

!

’ These are the precepts that nany dedicated conservationists earnestly .

espouse. They have a point. To the extent that am outdoors experience related

" to wildlife equates with the cxﬁerxence of visiting the Lincoln Memorial,

viewing the beauties of Yellowstone Park, they are dead rights Who would be
gross enough, and lacking in grace enough, to' call for a dollar evaluation of
what it is worth to stand before the inspiring statue of the Great Emancipator
or to experience the thrill of seeing Old Faithful erupt in a cloud of steam? -

Not very many.

But the problem is -- fish and wildlife values -- even though they are-

prxnc1pally values for the soul . of man -- are almost everywhere. They are

caught up in the march of progress toward a bettex 11fe, in dollars, for all
of us.

Drain a swamp == a wildlife paradise ~- so that the land under it and
around it can be free of mosquitoes and avallable for human habitation and

profit taking.
Why not?

‘This is how America got to be great. When we cut the forests of the
North and plowed the Great Plains, we displaced the wildlife, including one of

- the real symbols of the West, the buffalo.

The thing is -~ wildlife and fish == if they are to survive =« must
survive in the world as it is -~ not in a nostalgic world of yesterday. It is -
futile and self-defcating to apply standards of another day, when today's
decisfons on the use of land and water resources are made == must be made ==
by the hard, cold criteria of the dellar.
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So -- if fish and wildlife interests and agencies are to get into the
game of resource development, they've got to play by the rules of the game.
Those rules are based on the dollar.

A whole school of economic theory has now been erected on how to decide
whether to undertake -- or not to undertake -- a project to alter the face of
Nature == to build a dam or not ~-- to drain a swamp or not.

This économic theory clusters around a thing called a benefit-cost
ratio. If you measure the dollar benefits and find them greater than the dollar
costs, you've got a good thing and you authorize and build a project. If it
can'!t measure up, you reject it. You feel good about this because you've got
a good reason -~ you're not operating blind. .

Putting a value on wildlife is difficult and complex, but it is futile o
not to try if wildlife is te be an equal partner in the councils of planning N '
for natural resources development.

The evaluation of commercial fishery benefits at water resource develop=-
ment projects does not present as difficult a problem as the evaluation of S
benefits associated with recreational fishing and hunting. Since commercial . .
fishing products are sold in the marketplace, information is available on the ' :
evaluation of such production at the fisherman and subsequent processing and
distribution levels. The May 1958 Report of the Subcommittee on Evaluation c
Standards of the Inter-Agency Coumittee on Water Resources recommended that the . | --
value -of increased commercial fishery production be obtained by applying expected
"market prices for these products. It recommended further that all costs 1ncurred o
‘by fishermen in harvesting and marketing these products be considered as - : :
associated costs and deducted from gross benefits to obtain the net benefits
attributable to a water development project or program. Senate Document No. 97,
98th Congress, provides that net.commercial fishery benefits of a water develop~
ment project ar program should represent the increase in the market value of
. ‘commercial fish less the associated cost. _ o

The Bureau of Sport Fisheries and Wildlife works closely with its

sister agency, the Bureau of Coumercial Fisheries, in evaluating commercial
fishery benefits of water development preojects under its River Basin Studies
program. We rely on that Bureau to provide us with advice regarding the economic
aspects of commercial fishery production. That Bureau has determined that
benefits properly attributable to a given project may occur at the processing
level as well as at the point where the fishermen market their catch. The - .
Bureau of Commercial Fisheries believes that wage payments to fishermen may . v
also represent benefits properly attributabie to a project. We agree with the
Bureau of Commercial Fisheries in this regard and believe that benefits to a
- commercial fishery should represent gross revenue received at both the fisherman'
and processing levels less appropriate associated costs and should also incluce
wage payments to fishermen in certain cases. At our request the Bureau of
Commercial Fisheries is developing an evaluation procedure along these lines

for use in our River Basin Studics program.

ek gt -

Until such time as the mew evaluation procedure has been developed, ;
we are evaluating net commexcial [ishery bLenefits in terms of gross revenue at

AN
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the fisherman level. We are doing this with the understanding that the summation
of net income at the fisherman and processing level together with certain wage
payments would approximate the present gross revenue at the fisherman level.

We expect to begin using the new evaluation procedure in the near future.

It may be interesting to note that the Corps of Engincers often makes
its own evaluation of commercial fishery benefits at harbor improvement projects.
In this connection the Corps of Engincers has assigned 40% of the gross revenue
to fishermen as a net commercial fishery benefit.

Although such evaluations have proved adequate for the justification
of many harbor improvement projects, we believe that an estimate of the true
net benefits which will arise to the commercial fishery as a result of these

improvements would be substantially larger.

Sport fishing and wildlife values, though they do not lend themselves

readily to expression in dollars, are very real indeed to the 50 million Americans

who hunt and fish and to millions more who find relaxation and respite in
watching and photographing wildlife. In this respect, such values fall into
that class of pleasures described by the song !'the best things in life are free'.
Tae difficulty of placing tangible values on these experiences is due to the
fact that they are essentially intangible satisfactions and are based largely

on aesthetic considerations. In short, these are the experiences you "wouldn't
take a million for" although you may pay very -little to enjoy them.

The conclusion that fishing has a great value is buttressed by a
statement made by the American Medical Association this summer that WFishing
is highly recommended by your Doctor as a healthy,  relaxing sport that will get
you out-of~doors into fresh air and sunshiine and clear those mental cobwebs ‘
left over from home and office worries.® This can be interpreted to re-inforce
our contention that wildlife conservation equates very closely with the con-
servation of human resources, the most important of all.

Despite the obvious difficulties of valuing wildlife, we are faced
with the necessity of doing just that and have been doing so over much of the
past two decades. This action was made necessary in oxder to meet the demands
of an economic apparatus developed over the years by the Federal Government at
‘the behest of Congress. This apparatus provides the simplest means by which
C ngress and others can quickly assess the relative merits of proposed water
rasource projects. -The end=result is the benefit-cost ratio. The ratio in-
dicates at a glance whether the dollar benefits created by the project equal
or exceed its dollar costs., It remains the best single index of a project's

merit.

To find this zatio for water development projects, the benefits of
increased net income freom irrigated aorlculture, savings from improved trans-
portation and flood damage protection, value of increased hydroelectric power
" generation and, more recently, values of recreation and fish and wildiife
enhancement sra racked up by ithe coustruction agency on the benefit side of
the ledger. These benefits are swmmed and theirx total is thea compared with
tue total of construction and operating costs computed on cquivalent bases.

17 the benciits are greater than project cosis or, in other woxds, if the ratioc
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of benefits to costs is greater than 1, the project will be recommended for and
will likely bLe blessed, in due couxrsc, with Congressional authorization for

construction.

In the water resource game, Congress has designated the players and

. the cards, and ordered that it be played according to the riles of Hoyle.

No one is permitied to play this game without informing himself of the rules

and following them. Fish and wildlifc conservation and development was admitted
fully to this "selectP circle of players by the amendments to the Fish and Wilde
life Co-Ordination Act, enacted in 1958. In this Act, Congress decreed that
fish and wildlife conservation and development shall be equally considered with:
other features of water resource development. This means that from that time
forward this purpose is to be considered on a par with flood contrel,
navigation, and other players of the game who were dealt in earlier.

The Congress also indicated that fish and wildlife would be expected
to follow the customary rules of evaluating benefical project effects in
dollars. Note that we evaluate only the plus, or beneficial, effect, and not
losses. We hold that the resource is worth at least as much as the cost of
malking whole any losses that ‘are sustained as & result of the project. 'The only

" constraints on proposed restoration measures are that they be engineeringly

feagible and that their cost be reasonable in relation to the results expected.
In short, we do not evaluate the value of wildlife habitat destroyed by a
reservoir in order to develop a ''reverse benefit-cost ratio! which might be
used by the construction agency or others in aetermlnlng whether the value of
lost habitat is sufficient justification for its replacement. In this respect,
we counsider fish and wildlife to be comparable to a railroad which is replaced
by the project without formal analysis to establish justification. If eéither
resource is destroyed, it is a project responsibility to replace it.

When we first evaluated project effects on fish and wildlife prior to
the 1958 Act, we used sportsmen’s expenditures as a dollar measure of project
effects. These consisted of the totalamount of money spent by fishermen'and -
hunters for a wide variety of goods and.services used in conmnection with their
pursuit. A primary mark.of the economic value of a resource, of course, is the
actual or potential human use or need it will satisfy. For example, we knew
from our 1955 Nationmal Survey of Fishing and Hunting that fishermen, on an
average, spent $5 per day of fishing use for gasoline, boats, food, equipment,
bait, etcetera. We considered these user-expenditures to be valid contributions
to the economy,and there is no_question that they ave.

The problem was that our use of these dally values multiplied by
estimated days or hunting or fishing was not on Mall fourxs™ with the rules of.

ioyle as applied to water resources development. The rules of the game require

that benefits be expressed in terms of net income or profits to some primary
beneficiary. Expenditures:represent gross income to a number of businesses.

in applying the user-expenditure approach to evaluation we were forced, in
justification, to the avgument that these expenditures did, in fact, generate
cmounts of net income equal in total at least to the saortsman's ex»enditure

as that money flowed through the cconomy. Another point in this argument ==
and the one most frequently advanced -~ was that the recreationist himself,

irrigation,
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the most important beneficiary, was reaping satisfactions whose total value was
at least double the amount of his expenditure. That is, in addition to his
expenditures or costs, it was assumed that he was realizing an equal net return

as a benefit.

These were inexact and weak arguments in the eyes of the other players,
who insisted on something better if we werc to remain a player. We were anxious
to remain in the game in order to insure the truly important benefits to fish
and wildlife that were possible in connection with the 2% billion dollar annual
water resources program. Accordingly, we set about developing better methods,

in concert with the other players.

The Inter-Agency Water Resources Committee, a Federal interdepartmental
group, directed its Subcommittee on Evaluation Standards in December 1958 to
study the evaluation of fish and wildlife benefits and furnish its recommendations
for improvement. The Subcormittee sponsored two reports. On July 21, 1939, it
stated that, "Unless a fisherman or hunter actually could be expected to pay
for the privilege of hunting or fishing, an additjional amount equal to his ex-
penditures for associated sexvices (sportsmen's expenditures) or unless some
ather direct relationship between the two could be established, the economic
significance of the user-expenditure approach would appear to be limited."
Since benefits from other project -functions such as agricultural production are
derived from market prices at which the products are sold in the primary market,
the Subcommittee believed that it would be comparable to evaluate hunting and
fishing benefits in a project area in terms of prices at which hunting and
fishing privileges might be sold, a difficult proposition since hunting and
fishing traditionally have been fxee and fish and wildlife considered common
sroperty in this country. '

The Subcommittee indicated that the user~charge approach showed the
most promise for early development inte an evaluation procedure comparable to
those used in evaluating other project functions. We believe that this con-
clusion is still valid. Undex 'such a procedure, fishing and hunting benefits
would be based on estimated charges which sportsmen could be expected to pay
for fishing and hunting privileges in project arcas. However, sufficient in-
formation was not then available on charges actually being made for such
privileges to develop a final procedure and the Subcommittee recommended that
an interim procedure be adopted. " Accordingly, a Panel on Recreational Values
was established to develop an administrative schedule of daily unit values from-
a2 review of available sources of applicable information, experience, and expert’

The panel was drawn from the Office of the Secretary of the Intexior,.
the Bureau of Sport Fisheries and Wildlife, the National Park Sexvice, the
Bureau of Reclamatiom, the Corps of Engineers, the Soil Conservation Service,
the Forest Service and the Department of Health, Education and Welfare.

The result was a schedule of values for the various types of éishing
and "hunting which was bLelieved to wepresent a faiyx approximation of the net
amounts which a hypothetical private operator could realize from providing
several classes of {ishing andé hunting on Vederal water development projects.
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Foxr example, it was believed that an operator of a reservoir could net from

50¢ to $1.50 for cach man-day of fishing provided. Also, it was believed that
the private operator could nect from $1.50 to $6.00 a day for each man-day of
hunting which he could provide on a project area. Since these values were based
on the user-charge concept and were intended to represent revenues which could
be realized from selling fishing and hunting privileges, they were smallexr than
previous values which had been obtained under the sportsmen's expenditure

.The values in the schedule were presented im the foxm of ranges to

procedure.
a mediocre

sermit variations because of quality or other factors. For example,
but heavily utilized reservoir might be assigned 2. value of only 50c per Lfisher-
wan per day, whereas a very high quallty but lightly used reservoir mlght be

a551gned a value of $1.50 per ;lsherman day.

The Report of the Panel on Recreational Values was approved by the’
Inter-Agency Conmittee on Water Resources by unanimous vote at a meeting on
October 18, 1960, and was subsequently adopted by all Federal Departments.

The schedule of values has now been superseded by a similar schedule
of values having application not only to fishing and hunting but also to all
forms of outdoor recreation. The schedule is included in a report, "Evaluation
Standards for Primary Outdoor Recregtion Benefits”, which has been issued as
Supplement No. 1 to Senate Document No. 97, &7th Congress; entitled, "Policies,
Standards, and Procedures in the Formulation,.Evaluation, and Review of Plans
for Use and Development of Watex and Related Land Resources'. This document
contains the operating rules followed by the Federal agencies in analyzing
water development projects and programs. The unit values set forth in the
repoxrt are on a man~-day basis and again range from a low of 50¢ per day to a
high of $6.00 per day. Generally speaking, the lower quality, more abundant
types of recreational opportunities are still evaluated at the lower end of the
range, while the higher quality, moxe abundant types of opportunltles are
evaluated at the upper end of the range.

Aad1t101a1 intangible values are also to be considered ;ully in planning

water development projects. Senate Document 97 states that these intangible
values can be decisive in some instances and can tip the balance in favor of or
against choices of alternative projects. This will be an important provision,
we believe, im future water development projects.
hy

How has the system of administrative values worked in actual practice?
On balance, we believe it has worked very well. This conclusion, unfortunately,
is not always shared by all our counterparts in the State fish and game agencies.
Some have viewed these values as a "sell-outV of fish and wildlife to the
rapacity of the construction agencies. Their conclusion is based on the fact
that the new values are substantially lower than the old expenditure values.

We believe that the-Interim Schedule of Values for recreational aspects
of fish and wildlife, adopted by the Inter-Agency group, has provided the most
reasonable procedure yet developed for fish and wildlife evaluatloﬁ. The -
rroblem is poi te assign lovee values, which serve principaily to increase
allocations of cests to fish and wildlile and frequently recuire re-imbuvscment
of some of ihese costs by local interests. Tice real probiem is to {iand and
apply vaiues whicio will faithfully vepresent the actual benefits of the project

,_-
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in terms of values which are commarable to values used for other project purjoses.
1f fish and wildlife values are not found by the construction agencies to be '
comparable, these agencies will provide their own independent evaluations, by~
sassing the conservationm agencies which should have the most'know~how! in the

field.

The water development agencies participated in developing the Interim
Schedule and its successor, Supplement Ho. 1 to Senate Document 97, and therefore

accept them. .

Water serves a host of divergent interests which must be harmonized
by the planner. This process of compromising varyinginterests means that each
inzerest will not be served to the same degree of efficiency as though the
sroject were developed for that one purpose alone. It may be, and usually is,
necessary to forego or modify the ideal development for each ‘purpose, considered
singly, in ovder to achieve an ontimum combination of benefits. This is the
essence of multiple~puxpose planning. The principle is broadly applicabie to
any planning for future water use, whether you consider how best to distribute
a limited supply of water or how best to ugllLZC an_ overaLundance as in

Louisiana., i

i

In this context, mosquito control takes its rightful place in the

. lineup of the interests to be harmonized in the water Jlannlng process. Tie

important thing is that proper planning can insure each interest a proper share
£ benefiis without doing irreparable damage to the rightful interests of other
nurpeses. There is no question that mosquito control can be fully compatible
with the maintenance of wildlife values and present research is moving rapidly
to insure this compatibility.- :

So this is how you put a value on wildlife. Right off the bat we must
admit that the basis is highly subjective and theoretical. Our defense is that
the system is no more wealk in these respects than the practices used to puti -
values on flood control, irrigation or navigation.

The important thing is that the simulated market value rhat we have
attached to sport fish and wildlife has acceptance in the kind of econemic
analysis that is approved by the Federal Government as a whole and by the
Committees of Congress. Without this accepiance, puitting a value on wildlife
would be an exercise in futility. Wildlife interests are supposed ©o be an
cquul pargner in the game of water resources development. One of the reasoms
we have achieved that status is that we can and do validly put a value on
wildlife. ‘ ’ '
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APPENDIX E

NOTES ON ADMINISTRATIVE PRICES IN CANADA

Several points are made about evaluation of benefits from recreation

in the unofficial "Guide to Benefit-Cost aAnalysis" (Sewell, Davis, Scotg,
Ross, Montreal, 1961). The ways that benefits may be achieved or calculated
for replacement cost if destroyed by the construction of projects, are reviewed.

There are four in all. It is important to realize that these are recommended
means of estimation, not “values". They are means of calculation thaf are valid
o i
i s
if accepted, and not if unacceptable, to the projectMsponsor" or Mcustomer!.

The cautionary notes on use of these methods are self-explanatory and are under-
lined in the following copy. The limitations of each individual method are -
also examined and caution expressed. The important point is that these are

recommendations 'but are not operable until accepted by government authorities

for evaluation of projects.
' RECREATION 3/

The demand for outdoor recreation facilities is growing rapidly, due
particularly to increasing population and leisure time.&/ As this demand
grows, recreation will become an increasingly important competitor for the-use
of water resources. Techniques must be developed, therefore, to weigh these
. competing claims, and to determine the most efficient ways of providing the
- services required.

1/ Guide to Benefit~Cost Analvsis, by W.R.D. Sewell, John Davis, A.D. Scott,
and D.W. Ross. A systematic approach to evaluating and selecting resource
development projects, with ‘pariticular reference to the Canadian scene, which
was reviewed by a specially convened workshop at the Resources for Tomorrow
Conference held in Montreal, October 23-28, 196l1. P. 28.

2/ Lloyd Brooks, The Forces Shanin~ Remand for Recreation Snace in Canada,
Uiesources for Tomorvow!" Conlcerence dacipround Papers, Vol. 2, Queenl’s Printer,

iKe
Ottawa, np. 957-065.

.
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The evaluation of recreation proiects is difficult, particularly
beecause the services provided arc “intangible" in nature. The value of such
services may sometimes be underestimated because the sexvices are not sold.
Nevertheless, care must be taken to present a rational analysis of recreation
aspects of projects. As in other project evaluations, all relevant alternative
means of providing recrcation benefiis musti be considered.

Costs of construction may be estimated in the same manner as.for other
types of projects. In addition, damages (compensated and non-compensated)
and benefits foregone, should be taken into account.

The evaluation of recrcation benefits has been a subject of much
/ Recreation benefits may be derived from lands and waters;

(a) Suitable for hunting and fishing; .

(b) Suitable for sightseceing, camping, boating, swimming, etc. A particular
area may often provide more than one of these services;

(c) Reserved for the preservation of fish and animals.

Benefit-cost analysis may be appiied to these types of recreational

areas in several different ways:

(i) & project may threaten to destroy the recreatiomal facilities, In the
analysis of such projects the possible recreational benefits sacrificed should
be counted as project costs;

(ii) Some, and probably most, projects create new recreational benefits.
These new benefits should be added quantitatively or qualitatively to whatever
other benefits are credited to the project '

(iii) Some special projects are oro*osed solely for the preservation of
recreation facilities, the recreation benefits then providing the only benefits

of the project.

Recreation benefits can sometimes be evaluated as direct benefits,
e.g. the revenue obtained £xom the sale of hunting rights and earnings of
tourist guides, and so on. In most instances, however, the benefits being
Hintangible' are not so easy to measure. The ideal measure of benefits to the
user is that sum he would be willing to pay (in license fees, etc.) solely in
order to enjoy a recreational opportunity. Although such optimum fees are
usually purely hypothetical and will never be charged, a benefit-cost analysis
must attempi Lo estimate the amount that could be collected from the users of
recreation areas if it were possible to price their services and amenities.

he following paragraphs summarize four 35 the techniques wn;ch have
been employed for esleaulng recreation benefits.&

1/ See for cxample, Mariofi Clawson, Methods of Measuring the Demand for the

Value of Ouitdoor Recreation. Resources for the Future Publication, Washington,

D.C., 1959 and R.S. Hammond, op. cit. pp 29-30. ‘ .

2/ Tor a moxe detailed discussion of these techniques see Albert M. Trice and

Samual il. Vood, Veasurercnt of Necreation Dieunefits, August, 1958, pp. 195-207

and discussion thereof in the succecding issue of that journal.
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(1) The commonly-used expenditure method imputes to the ‘recreational
service the whole or part of the smount that hunters, tourists and campers
spend while enjoying an arca's amenities. There are two main objections to
this method being uscd as a measuve of bemefit. First, it leads to &n under=
statement of the expenditures since it does not take into account all the
outlays made on supplics and transportation, belore the recreation area is
reached. Secondly, and more imporcant, this method measures omly the expenditure
which people make to enjoy the beunefit. It cannot reaily mcasure the benefit
itself. Its usefulness is, therefore, limited o waking calculations of local
secondary benefits in the form of increases in the incomes of the suppliers
in a benefit-cost anzlysis conducted from a
local point of view, these local increases in tourist income may properly be
counted as secondary benefits, but from a national viewpoint many of these

secondary benefits are likely to accrue somewhere in the economy even if-a
w0t carried out.' ilence, they should be omitted

particular recreation project is
from most project analyses carried out from the natiomal point of view since
they would arise both Twith! and 'without! the project.

(2) The cost methods impute to the recreational-'area & total benefit equal
to the cost of providing 4it. 'This zssumption is sometimes found in financial
analysis where the problem is one of assessing a sufficient benefit to cover
the cost of ‘a particular recreational facility. It has no place, however, in
benefit-cost analyses where.the problem may be to decide whether or not to
create the recreation amenity, to what scale, and in what location. This method
merely begs the question and does not lead to results which are helpful in

decision-making.

A minimum value for some benefits, however, may sometimes be estimated
by a variant of this approach. TFor instance, the benefit from sport fishing

.may be said to.be at least the retail value of fish caught, since they do in

fact have this value for a ¢ity consumer. This type of estimation method may
also be useful for measuring the benefit of & hunting area, but it establishes
In many situations, alternative costs can be used to set upper limits
to recreational values. For example, consider the estimation of recreational
benefits for a multi-purpose project. It is obvious here that the recreatiomal
benefits attributed must not exceed the costs of providing the same amenities
by some other means (in aunother project). In computing the costs of the alter=
native, account must be taken of any additiomal costs of tramsportatiom, etc.,

involved in reaching the area.

{(3) The Hotelling method imputes to the area & benefit equal to the amount
the averape user saves over the travelling costs of the user coming from the
longest distance. The travellers who come the furthest are assumed to just
break even on the trip, the recreational bemefit to them being exactly balanced
by the travelling costs. Then the bencfit to the rest of the users is calculated
as their savings on travelling cosits over the costs included by the furthest

travellers.

This approach involves some unusual assumptions that must be treated
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carcfully before being employed in any actual measurement. It is likely to
aroduce an underestimate rather than an exaggeration of the amount which users
are willing to nay to retain the recreation area or amenity. It has the ad-
vantage that it lends itself to forecasts of recreatianal valuds. It obviously
a23plies best where recrcational facilities in various regions are mere or less
uniform, e.g. picnic areas or snorts fields, so that travel distances are an
iﬁporpant consideration in establishing a new project. It applies ieast well
to unique wildlife or scenic facilities. Alsoe the value of the method appears
to be damaged if far-travelling visitors have come to the recreation site in
the course of a trip elsewhere, rather than on a deliberate trip to the project
itself. '

(4) The non-monetary method confines itself to a descriptive, quantitative

-account of the number of visitors, the length of stay, the amount they spend,

the size of their catch, etc.

It must be remembered thai the analyst is usually trying to make an
estimate of the value of an 'intangible' benefit. The estimate, therefore, has
a double element of rislk, in that not only is the estimator likely to be wrong
but also that those he intervicws may have no. clear idea themselves of their
valuations, since they are never asked to pay for the services. TFor this
reason, it is strongly recommended that 2ll benefiz-~cost analyses of recreation
projects be accompanied by & careful measure of the number of users, the
frequency and intensity of their use, and the alternatives that are open to
thewm in other projects. This procedure will usually be sufficient where the
recredtion benefit is not crucial to the overail decision (i.e. the contending
projects have roughly the same recreational values). When it is necessary to

-attempt a monetary assessmeni, there should 'also be an account in non~sionetary

terms to accompany the benefit-cost analysis.

e

I
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OVERCOMING THE BENEFIT-COST DRAGCN

{Proposing mico programmes or amelioration programmes on theix own
merits at a stated cost (not value)} instead of attributing economic value in

the benefit-cost game.)

Source: !'Comprechensive Planning and the Dragon to Slay!--
Luna B. Leopold

The following two articles were originally piven as speeches at the
Ninth Biennial Wilderness Conference, which -was held in April of this vear.:

Luna B. Leopold is Chief Hyvdrolopist of the United States Gecolosiczal

Survey, Denartment of the Interior. His experience in the engineering field

cevers many aspects of water resources develonment, particularly in hydrolozyv.

He has been on the Survey staff since 1950 and has been Chief Hydrolozist

since 1957.

Several years ago Il was in India as consultant to that government
concerning a flood-control project on the Kosi River in the State of Bihar.
The Kosi originates near Mount Everest and emerges from the Himalayas te flow
southward for nearly a hundred miles across the Ganges plain. It is a braided
river with an ill~defined channel consisting of many distributaries wandering:
around myriad islands in an unsystematic way. Owing to the fact that the Kosi
has moved laterally across its low-angle fan about 75 miles in a hundred years
it has progressively devasted by flooding 'large areas of agricultural land.

i

The Indian government had chosen as the most practical way to alleviate
the flood damage, the construction of levees separated by a distance of about
nine miles and confining the river through most of its course across the rlain.

We were invited to the office of the Commissiomer (comparable to a
State governor) who wished to dicuss with us the philosphy of this flood control
plan. e said, Yas you can imagine, with levees so far apart, a situation made
necessary by the large width taken up by the wany channels of the Kosi, there
are many local residents whose homes and fields are being included within the
area confined between the levees. Do you think that this Government has incurved
an obligation to these people to resettle them from their present location at
government expense to some other land outside of the confines of the levees?n
Ny immediate answer was in the affirmative. 1 argued that before the levees
were built the people had iived on tue land at considerable risk of damage by
the river in flood, but once the levees were built their exposure to flood was
ass :

urcd.
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I said I thought the obligation was of such a nature that the people
ought to be moved even before the levee system was completed. "I fear you
cannot appreciate the problem,™ he said., 'Not only do we have no other lands to
which these people can be moved, but also there are many people confined within
the levees." How many, I asked. His answer was !More than a quarxter of a

million."

In the United States the professionals concerned with water-development
planning have grown accustomed to believe there is no problem for which a
technical solution cannot be found. This being the case, one can approach every
alanning problem in terms of finding an engineering solution that has the highest
ratio of benefit to cost. The human oxr social aspects invelved, that is the
non-monetary aspects, are usually either turned into monetary values or mentioned
in a few paragraphs and thenceforth.disregarded.

Because most of our basic legislation governing the expenditure of
Federal money does not explicitly define what is meant by a benefit and what is
meant by a cost, it has been necessaxy to evolve througk actual experience ways
of evaluating benefits that lend themselves to a final cemputation of a benefit-
cost ratio. There is a philosophic assumption underlying such practice, that
the indirect or the non~monetary benefits and costs, though important, are
unusable in making the f£inal determination of whether a development scheme is
or is not justified.

There has grown up, thereiore, the practice of computing by cifferent
means price-tags that purport to measure the value even of those gains and
losses that do not lend themselves well to this type of description. Seldom
are we faced with social costs on such a massive scale as the Kosi example.
Such costs orx gains are generally either too obscure or too far removed in time
to be determining factors in whethexr a given development plan is to be considered
or discarded.

v

In the early days of watexr develpment in the United States the possible -
alternatives in any development were relatively wide. The demand for water
relative to its availability was not so great that competition was very intense.
There were available alternative dam sites and alternative land suitable for
development. The total encroachment of water-development works was not yet
severe. With time the altexnatives have become fewer. The best projects have
aiready been built and the economic as well as the social justification is Far
less clear than it has been in previous decades.

It was then that the dragon’s teeth were sown. It was the promotion
of water projects that led to the introduction of the benefit-cost economics
in public affairs. Benefit-cost ratios are traditional in other aspects of
public works. DNone considered it necessary to so evaluate schools, roads, post
offices, police, and other facilities and services. These things are argued in’
terims ol Lthe satisfaction they yield to the public =- not what they return only
in the way of dollars. We have vecaped the dragon's tecth by cxtension of
benefit-cost econowics into esthetics.
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There developed, simultaneously, a concept of multiple-use based on
the idea that where two uses could be scrved by a development rather than one,
the resource would be more efficicently utilized and more benefits could ke

This concept was re-inforced by the practical-

obtained for cach unit of cost.
engineer truism that the unit cost of a large project is lower than the unit

cost of a swmall one. Muiti-purpose use, therefore, became not only a supporting
arxgument but tended to be looked upon as the measure of efficiency of resource

utilization.

The concept of multiple-use can be handled at the planning level only
by the involvement of a variety of disciplines because specialists in each type
of use are required in the planaing and in the process of evaluation. This
interdisciplinary approach has forced the managers of esthetic and non-monetary
social values to place a dollar cost on these values. Interdiscizlinary water-
development plans are transmitted for comnment to ail interested agencies. Dis~
agreement with any aspect to a proposed development is then usually handled within
the buresus involved, and the final product is often advertised as a peint plan
involving many, if not all, of the concerned government agencies. In reality,
such a joint plan does not necessarily indicate what the several bureaus con-
cerned would actually recommend individually. The portions dealing with scenic
and non~economic resources usually represent merely a propdsal concerning how
best to accept or live with the proposed engincering works.

Such co-operative planning requires that evaluations of all aszects
be set forth in terms that would be mutually compatible. In practical terms
this means that various interests are expressed in monetary terms or they would
in fact have no appreciable impact ow the proposed program.

For example, it became necessary to evaluate the benefits and costs to
fish and wildiife in the same terms that are used to describe the benefits and
costs of flood control or of irrigation. The difficult technical problem posed
is an assessment of how a given development would adversely or beneficially affect
not only the hunting possibilities for migratory waterfowl but also the breading,
and resting habitats of non-migzratory and- therefore immovable species. It may
necessitate an evaluation of the difference in worth between trout and blue-
gills, ox between szlmon and non~salmon. The results of these evaluations axe
known to all. The benefit to fish and wildlife is expressed in terms of ihe
tonnage of fish taken, or the commercial value of the visitor day. The esthetic
value of having trout in a reach of river, whether or not it adds tonnage to the
creel, becomes a non-monetary cost- And because it is non-monetary, it is

essentially discarded. ’

The net result was that a value was placed on an individual duck in
texms of its worth in a game bag. Interestingly, a mallard by this process
became worth $2.00, and a goose worth $6.00. The more difficult problem of
evaluating other klnds of recreation that -do not have .a take or bag was relegated

to the formula of the visitor day.

- Clearly, there is an cconowic value to the sociecty from the expenditure
of time ana woney by inaividuais conpased in recreation. The recreationist
spends money [or pasoline, food, lodping, boat reuntal, camera equipment, skis,
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and the like. Though it is desirable to recognize the economic worth of the
activities of the recreationist, there is practical as well as philesophic cause
for alarm at the implication LuuL the valuc of reereation lies in the expenditure
for equipment rather than on the guaiity of the recreational cxperience.

The evaluation of recreation in terms of the visitor day is the asscrtion
that two recrceationisis ave twice oz valualle as one, and therefore, a hundred
reereationists are a hundred times more valuable. BSocial values deny this type
of reasoning.

It is generally supposed that a development plan is necessarily better”
if it is multi-purpose and comprehensive than 1f it s single-purpose and of -
local application. HMulti-purpose planning means in practice that individual
portions of a developmeni schieme need not necessarily satisfy the requiremenis
that the individual benefits exceed the incividual costs. The whole may be
justified as long as the complex of development yilelds a new monetary benefit
exceeding the net cost. ' i ' .

!

Costs and benefits in this context mean economic and thereforxe tangible

benefits and costs. The comprebiensive plan tends to incorporate cven a wider

variecy of affected uses than individual multi-purpose projects, for when a
whole region is encompassed in a comprehensive plan then a still wider diversity
of people and situations is encompas sed than would be in a single multi-purposc

project.

The fact that such a variety of aspects may in reality introduce
competition rather than eymb1031a has not tarnished the value of the word com~
nrehensive. The convrehcnulve plan can be potentially even more erosive to )
the esthetic and non~monetary values than a single multi-purpose sroject, owing .
to its much larger effect on the landscape and environment. :

What the long-term effect is on society, for good or bad, of a compre~

uensive resource plan is difficult to judge because the social benefits and

social costs are more dispersed than where a quarter of a million people ave
enclosed between levees. .

There is another danger in the present scheme of monetary evaluation.
The benefit-cost type of reasoning carries with ic the implicit assertion that
soclety is best sexved by developing not merely within the present generation,
but immediately, all of the rescurces the monetary benefits of which can be

- demonstrated to exceed the costs. One may ask what is the cost of the resuitant

reduction in flexibility of choice left for future generations. Yet the concept
of a.comprehensive river basin plan is sun)osed to be our assurance that such a .
social cost is not significant,

Our knowledge of science outpaces the development of ethical principles.
The newer the knowledpe, the mreaner the ethics. Only recently have we learned
that bigness is the way to ccouwonic cfficicney. We have come to believe that
bizness in the aarket place is wot only compatible with but necessary for cua Iity.
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Long highways are better than side roads. Dig universities offer better
graduate schools than countxy colleges.

Markets attest to the merit of the economic scale. The same idez is
behind multi-purpose and wulti-basin water plans. They began only yesterday,
so to spealk, at first combining only irrigation and power, as at Hoover Dam,
and then becoming basinwide, and now we are soon to consider & scheme that

tretches from Alaska to Mexico and puts FHew York and California on the same

ozpe ine.

These proposals will be argusd chiefly in the benefit-cost framework.
But the speed with which we imnrove our econometrics and our construction
methods outruns the enlargement of our ethical attitude toward landscape. In
the process, bDigness can subvert quality. Assigning dollar values to
irrigation ano power is one matter,’ assuming that all recreation can be.
measured in similar terms is another.

Tue emphasis on least cost as it is presently interpreted does not
provide society with an adequate choice. Society may well choose, if given an
opportunity, a development scheme that is higher in immediate dollar cost than
an alternative, but that would preserve some natural asset.

Let us examine in more detail the nature of the gain in efficiency
in nulti~purpose over single~purpose structures. The advantage to be gained
by combining in a single dam for example, the primary purposes of flood control
ang irrigation, comes primarily from the fact that per unit of reservoir volume
the cost is lower for a large dem than for a small one. This may not be the
understanding gained by the public, who probably thinks that the same storage
capacity can be used for each of the two purposes. For irrigation or municipal
use the storage must be utilized during times of high flow and depleted during
times of low flow. For flood control on the other hand, storage must be de-
pleted at all times in order that when a.high flow occurs if can be utilized.
So a reservolr for water supply should be kept as full as possible -and one for
flood control as empty as possible. The same storage volume cannot be used
simultaneously for both purposes at the same time.

A given amount of water discharge through a penstock develops more
power under a high head than under a low one. Therefore, from the standpoint
of power production the wore depth in a reservoir the better. Also, one of the

advantagea of hydroelectric power production is that by merely onCdlng or closing

the penstocks the rate of power generation can be adjusted rapidly to meet

variations in demand. For this xeason hydiro-power is considered to be csvecmaxly

efficient for peaking purposes.

In contrast to all these uses, reservoir operation for recreation is
most efficient when the watexr level is kept as steady as possible, with minimum
fluctuation. 1t can be scen, therefore, that in principle, prcferences for
various reservoir uses are compleilely in eenflice.

What is truly meant by the reercational use of a reservoir built for



" water supply, flood control, or power g

- as it can be shown that monetary benefit ﬂ"cceds cost.
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generation is that during the time a body
of water exists it cam sustain fish, or float & boat. Any more sophisticated
value of the water for recreation is made subservient te the alternative

enginecering purroses.

To summarize, then, & so-called multi-purpose reservoir does not mean
that the storoge can be u:cn {ow wore than one purpose, except coliaterally or

by chance. Multi-purposc devclopment merely means that the cost of each unit

"of storage decreases as the height of the dam increases.

Exzctly the same kinds of conflict appear, in principle, in other kinds
of multi-purpose use. Selective loggping may, by opening up the stand, increzsse
the foraze production for grazing. Weighed against this is the ever-present
possibility that in certain ccological types, an incursiom of brush oxr other
less desirable species may negate hope for improvement in total forage capacity.
Whereas the expansion of agriculture materially improved game-bird and animal
production in certain ecological types over that which had existed in the virgin
state, this increased productivity generally resulted from the increase in fhe
linear extent of edpes between two vegetative types in juxtaposition. Thus it
cannot be said always that either logging or grazing will necessarily improve

the production of game-birds and animals.

The relation betwceﬁ logging, grazing, and recreation is somewhat
less clear because the criteriz governing recreational uses are less clear than
those measuring the productivity of lumber, wool, or beef. The only thing that
is obvious is that for wilderness recreation any regular utilization is detri-
mental. There is a big enough problem in learning how to manage wilderness
lands in order to keep the biota stable, but a clear distinction should be
drawn between the management of lands for long-term stability and the regular
utilization of that land for ecconomic production.

In my opinion, then, multiple-use has become a shibboleth teading to
obscure the actual benefits to society, because losses and gains to society are
both economic andi mon-monetary. Presumably, before any alternative philosophy
can be given serious consideration it is wvitally necessary that a larger segment
of the public recognize the difference between the true cconomies to be obtained
by multi-purpose development and the unreality that has grown in the public
mind that multi-purpose development is a good thing per se. In gxesent planning
procedures, non-development is not considered as a real alternative. Immediate
development is considered the only valid aim, and one to be recommended as soon

I am convinced that the non-monetary and esthetic values of the land-
scape can never be preserved if their economic significance is pitted against
that of engineering works. It seems necessary to divide resource planning into
two stens.

In the first stage, theve should be presented to the public in equal
detail the alterantive scag uy walch the stoated objectives could be achieved.
The public deserves to be informed of the various ways development might be

Ve

approaciied.
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They should be offered for consideration and discussion more than merely
what some planner considered to be the Ybest scheme", and more than what some
cconomist computes to be the Mleast cost'" plan. When given the alternatives,
the public increasingly is known to prefer some plan other than that carrying

the lowest dollar price tag.

The first stage should illuminate those esthetic and non-monetary
values in landscape or in rxesources that should not be called upon to face a
test of monetary significance. Those of greatest social value would, through a
process analogous to zoning, be set aside for preservation and non-development.

The second stage would be to weignh in a far more sophisticated manner
than is now practiced, the hard-boiled economic realities of all those resources
not marked for preservation, in order that the most efficient engineering and ’
technological design for their development be achieved. For the second stage
the present simple comparison of so~called benefits and costs should be up-dated
and elaborated to a level that would utilize economic knowledge and theory
already extant, and that would make the economic design somewhere near ‘the level
of sophistication that characterizes the engineering technology. o

I believe there exists a social value in maintaining and enhancing
the quality of landscape. There 1s an esthetic uplift to be gained in a deeper
concern for the world in which we have to live. But in our path is a dragon
that regenerates itself every time it suffers attack. The dragon of misconception
concerning the planning process is ever enlarging its radius of use. We must
arm ourselves with the moral conviction that the cost to society of present
procedures is too large, and that we must attack the dragonm on its own ground
before there is nothing more left for us to protect.
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APPENDIX G

SOME NOEEQ 0N _HUNTING RI TUAL

The source of the following is "A Gujde to Mississionni Flvway Waterfowl

Management” by Mississippi Flyway Council -- March, 1958. pp. 353.1 (18)
353.1 (19) and 353.1 (21) - 353.1 (22).

There is one provision of the German licensing system which might be

worth copying. According to Manual No. 28~145 issued by the United States Army,

Europe, 1 December 1959, entitled Guide te llunting in Germany: "The German
hUﬂtlng system requires LhaL a hunter successfully pass an examination before
obraining a hunting license. WNormally, the examination is preceded by a series
of 10 to 15 two~hour lectures and class work periods which cover all phases of
nunting, such as the use of weapons, safety, laws, animals, customs, cte. Upon
completion of the instruction course, the applicant is gquestioned by 2 board of
three to five experienced hunters and officials. If the applicant passes the
exnnlnatlon he is authorized to purchase a hunting license.”

Among the lessons included in the course are: German hunting law;
German hunting customs; hunting big and small game including methods, proper

weapons, and taking proper care of the meat; wildlife management and consexvation;

hunting degs; guns and equipment; safety; descriptions and habics of various
game species and animals of prey; a glossary of terms and £inally the ten
conmandments of the sportsmanlike hunter. These translated from the German

hunting license, include:

You must con51der hunting a recrcat&on and not a source of
meat or money.

-

You must observe the result of your shot and conscientiously
search for wounded game.

You must keep a zood hunting dog or be sure that one is avail-
able for your use. |

You must dress the game killed in a2 sportsmanlike manner, and
register it in accordance with the established controls.

Quality, not quantity, of game is the goal.

You must also care for your hunting area during the off-season.
Few will deny that this sort of preliminary training would be good for
our huntexrs, too. It appears that by modifying and expanding the gun-safety
training course, in time tihis could be acecompiished. First, legislation would
be needed, vequiring that anyone applving {ox a hunting license for the first
time wmust present a cevtificate suowing completion of an apsroved course of
instruction boih on pun salety and the other aspects of hunting, which, afier



93-

all, are equally important. Second, there would be the problem of organizing
the instructional program in an cfficient manner. '

Malking it more difficult to obtain a license would sexrve the beneficial
nurpose of culiing oub these unuiiling te learn the rules of the game without
eliminating anybody who really earced. At the same tine license sales might drow

and revenue from them be roduUcCG.

The Code

Every situation is somewhat different in terms of hunting pressure,
space, the supply of birds, and what can be done to promote quality but there
are secveral basic principles which should be considered.

1. Wildfowling is essentially 2 contest between a wary bird and a skillful
hunter in an appropriate setting. The sporting clement isweakened by so manazing
the quarry that it has no choice but to become a2 target for the hunter no matter
how unskillful he may be.

2. The hunter exhibits his skill in various ways. He may be able to
fashion life~like decoys or so arrange them in the marsh as to deceive even
gun-shy birds. He may know the best place for a blind under various wind
conditions ox he may “talk' duck language so skillfully on a call that he brings
birds to him from great distances. The coup is a nifty shot which produces a
clean kill. Quality is reduced when a hunter is-/prevented from exercising
these and other traditional skills.

3. The -third basic element is the setting. A duck marsh is just that,
pure and simple. To the extent that 2 marsh is defiled ﬁy signs or other un-
natural objects, the hunter is being shortchanged in his experience.

4. Sportsmanship is an indispensable aspect of waterfowl hunting. Fighting
for a place to hunt, sky-busting to beat your neighbox, and arguing over downed
birds have no place on a duck marsh. Management has definite ways of encouraging
or discouraging sportsmanship.

5. Knowing the birds enhances the sport and provides eantertainment for
both huntexs and non-hunters. It adds quality to the sport and impetus to
species management when a hunter has the knowledge ang self-control to abstain
from shooting a protected species o< to kill a drake rather than a hen.

Super~imposed on these basic principles is the fact that the supply of
birds is limited by production habitat, which is being progressively reduced
at- the same time the: potential for more hunters is rapidly increasing. At some
point this recreation becomes uninviting to all except the most tolerant because
of poor success and over-crowding. Menagement wants to prevent this from
nappening. To de so will require some method of limiting hunters and the method
hnas to_be democratic because the whole tradition of hunting in America is based
on damocracy at ity best. This element nust Do preserved at all cost.
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APPENDIX H

SOCIAL COSTS, LAMD PRICES AND DRAINAGE SUBSIDY -
A CONTIOVIERSY

The controversy over agricultural drainage has been severe and prolonged
because of the effect on what has Dbeen defined as M"wvital" waterfowl habitat.
The following is not an attempt to evaluate the pros and cons of this controversy

"

. but to provide a summary of the various points and indicate where more data are

needed. It is important to remember, however, that.this data and information

is based on U.S. experience and conditions and may net be relevant to Canadian

i
b
i

,needs or cénditions.
. Drainage and/or the filling of potholes ox combinations of potholes
used for breeding prairie waterfowl has been pointed to as the critical con-
straint on production of waterfowl. As a first point it is instructive to
speculate as to inclusions under."drainage".- Consolidation of small fotholes
and waterholes into one large area (that is, Minternal drainage', not external
drainage into an active water gody such as a stream or river) also'constitu:eé
. _Mdrainage". It has reduced waterfowl numbers, especially of the largest
population component == the somewhat Victorian prairie waterfowl which breed
one pair to a potheole.
There are a number of elements that influence loss of habitat and not
all are Pdrainage". These are:
(1) Variatibn in water area distribution that temporarily affect waterfowl
sroduction. ) T . '
§2) Natural.forceg are constantly reducing the nﬁmber of water areas,

thirough siltation and deposition. This is a2ccelerated by farming practices.

4

_( . {3) Land usc changes duving wars weore additional land is quickly brought
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into cultivation. . )
(4) Government aid to private draincge by technical assistance from §.C.S.

Subsidy payments from production and marketing administration also stimulate

lend drainage. The latter is cstimated to be frequently 1/2 to 3/& of the cost

of theAproject. In addition, the farmer gets complete engineering assistance
without charge.
(5) The extension service opts for drdinage, as do educational institutions.
{6) There are problems of field layout as a result of farm mechanization.

(7) Another factor is the probable effect of drainage on the soils water

exhaustion.

. /
The charge here is that reduction in breeding and associated habitat

in the Plains States (when they were drained for agriculture) has reduced water-
fowl numbers. We should be quite sure, however, that this is not being usec as

2 blanket to cover a great many things that reduce waterfowl numbers including

.

the greatest of ail =-- hunting pressure ~~ which annuaily réduces population
by 50 per cent. While hunting may héve become so zcceptable that it is ignored
as a cause.of reduction we shoﬁld still specify that the population is affected
most'severely by .this element. Given the cost of hunting contxols, versus
habitat management an&lcontrols, pexhaps a new set of priorities fof management

( . , .
needs to be established. TFor example, even habitat formerly used by waterfowl
for breeding on occasion.is reportedly unused. If this is true, and there is
little reason to doubt its accuracy, it is logical to speculate that_breeding
and nesting habitat are not always governing but that there are also deficiencies
in breeding nopulation numbe&s that also have caused reduction in total watexr-

. f” ‘

fowl. numbers. This stems from hunting kill.

Obviously a whole complexn of Factors and constraints are at work herc.
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It would not do to become so enamoured

constraint that it was allowed to blur perception of magnitudes involved. It

is incomplete to sclect the coanstraint that shifts the responsibility for damage

where one would like to see it. After reviewing the literature, drainage as a
reason for reduction of waterfowl numbers appears to cover a multitude of
elements including the drought cycle itself, pollution of enviromment, and any
number of others. Some persnective is nceded.

Attempts to structure and analyze drainage as a problem emphasize that-

the main problem is agricultural drainage subsidy and that this results in more

"areas being drained than would otherwise occur without the subsidy. This is

undoubtedly true, but it may alse be true that although as yet unmeasured

even where subsidies has been successfully blocked, the drainage merely goes

"ahead privately.. Moreover, much of the drainage occured before the subsidies.

Prob;bly drainage is made feasible by high land prices more than by subsidf.
Thexe are alsc many examples of private drainage.occuring; without subsidies,
on a basis and at costs {hat appear quite irrational to outside observers.
This, however, is not the point. Drainage will occur on private land as long
as farmers think it is an aid-to ﬁheif'énterprise and as laﬁd costs rise and
taxes increase. It is for this reason that the full opportuﬁity cost will un-
doubtedly have to.be aaid in order to ﬁreveﬁt drainage, wﬁether that is based
on a raﬁional'or irrational figure or on expectatigns of future returns.

Another point frequently made is that drainage is oceurring at some

-fixed rate. Thus, if drainage is occuring in some area at say 4 per ceat per

year it is speculated that in U"x" number of years all the habitat will be

destroyed there. This does not take into account the resistances to effective

drainage. Presumably the easiest and shsallowest sloupghs are drained first and

»

with a popular, acceprable 'conventionall
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so with potholes. As the difficulty increases, the percentage rate of habitat is
destroyed in much the same way as the frog always jumps halfway to, but never
the other hand, there is some’ indication that there is no

reaches the wall., On

ionger an irreducable minimum of habitat that cannot be drained. Modern machinery

and new, cheap explosives now make it possible to do more drainage than was

possible ten years ago. It might also be pointed out, however, that great

‘levelling and drainage operations may work well at the depths of a drought'cycle

but not so well in a wet cycle. That ié, some drainage ;6 defined will be Gquite
effective in increasing the amount of dry land available for some percentage of

a base time period say, 7 ofle, instead of 4 of 10, years. It does not guarantee,
however, that the land will remain dry and tillable for the gntire base perﬁod.

-

It is a relative matter. Presumably when the water is thexe the ducks will
breed.
A critical question of drainage and filling as destructioniof habitat

involves the question of social costs. It is asserted that publically subsidized

,and privately sponsored drainage results in general costs to society. This

could be a . fruitful area for -research as there is great d;fficulty'in finding_
relevant data to assess the great body of spéculation; Extensive drainage in
the Dakotas may have resulted in a great deai of flood damage because of the
#flash" run-off that occurs when water is unretarded by small impoundments or
perhaps when there is a great amount of drainage.‘ On the other haﬁd, flood
damage from leﬁgthy raiﬁs may well not be prevented. Large amounts of reserveir
storage can contain heavy run-off{ that may overwhelm the capacity of small un~

¢

drained natural impoundments and sloughs.

]

he point might be made that drainage, subsequent drying and agricul-

tural operations may Yimpact! natural "acquafers" resulting in a decrease in
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ground water storage and an accumulation or an increase in ruh-off.
It might also be noted that a good deal of drainage is ''run down the
road allowance! and may be instrumental in washing out roads and bridges

representing a social cost. Drainage thus actually becomes cumulative as it

proceeds by gravity toward ultimate collecting poiﬁts.

There is a difficulty in establishing the drainage that is ''unnecessary”
that is caused by "unnecessary' subsidies to agriculture or Yunnecessary"
engineering services §r merely the inflation of land values. Much of this is
speculative in nature and thére is little data as yet, A cautionary point is
that it would be a major error, to confuse drainage Usubsidies' and effects on

! " :
habitat as the only major source of reduced waterfowl population. Not alittle
pro?ortion of drainage is private anyway. Tais is only one'of a series of
constraints that operate. It has not been proved that it is the latgest in
effect either, although destruétion‘of natural habitat has become_the most
popular production constraint.

What may have.happened is that '"drainage! has EQme to mean the effect
on redﬁced population of everything from drought, botulism, gﬁd hunting to lead-
polsoning. The effect of drainage has probably been sign?ficant and i may wqfl
be thgt the social costs (or development costs of agriculture) resulting from
it have been.severe. It cannot be denied however, that although many drainage
projects are politically motivatéd, are not immediately beneficial or perhaps
ever economically significant in their effect, nevertheless the productivity of
aéricul;ure has been raised fantastically by a combination of factors that
probably include drainage sgbsidies over.the years.

- .It is alsc notable that until social damage to such public facilities

as roads or bridges can be proven te be the result of Vexcessivel or Ysubsicdized!
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drainapge it can be spoken of only conjecturﬁlly. External disutility or social
discconomies may be caused by some drainage and ﬁhat may be caused Dy unnccessary
or subsidized drainage srojects. A great deal of defimition, analysis and
documentation now has to be done te prove the case. Actually, the most destructive
of habitat (bréeding) may not be large drainage projects at all.but small

tempérary sloughs and notholes denuded of border and fringe by those now spokén

’

of as M™marginal farmers'. ,More documentation and reésearch are needed.

I3

It also has not been proved that waterfowl can't adant to large areas
of water surféce that result from major dams and reservoirs. This has been ex=
ﬁerienced in the west coast flyway in Washington for migratory habitaE. Finally
it is impoértant iﬁ défining déstruction from drainage to caréfully specify just
what are critical portions and elements of habitat. What is the minimum of
habitat that is controlling and must therefore be xetained? Would the critical
portion of habitat have been retained anyway?

hFirst, critical areas which may determine animal abundance are often
a sméll fraction of total range. One deer study on the west slope of the Sierra

. . .
Neva, for example, showed that important winter range, which could be manipulated
to support‘the deer, constituted less thﬁn two per cent of tﬁe year-iong herd
range'l, |

Finally, it might.also be recalled that destructive as changing the
landécape may be to some portions of natural environment it can also, be mildly.
beneficial in other ways. For example, in the Carrison reservoir in North
Daketa, a large portion of natural waterfowl habitat was flooded. Under re-
amelioration procedures, hoﬁever, it was possible teo purchase other habitat
and-to provide it with a permancnt water source for waterfowl nroduction

rather then the temporary woter that had beecn-available perhaps only seven years
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out of ten in natural environment.
It is possible to be overly misanthropic in intexpretating the effects

of environmental change.

v
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