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A Welfare Economic Analysis of the Potential
Competition Between Hunting and Cattle

Ranching

William E. Martin, J. Craig Tinney, and Russell L. Gum

Comparable empirical estimates of the market and nonmarket values of range cattle
production and hunting activity on the same land are developed in the welfare economic
framework of consumers' surplus, producers' surplus, and the corresponding Hicksian
consumer welfare measures.

The values are compared to illustrate possible trade-offs that would occur under
potential conflict among users of the land resource. The welfare distribution issue is
examined both in terms of aggregate and individual compensation that could occur
between the alternative users.

In a recent article outlining problems and
solutions in estimating demand for and value
of rural outdoor recreation, Gum and Martin
(1975) conclude: "Given that decisions about
alternative uses of natural resources are being
made everyday, that one of these alternative
uses is the nonpriced good of outdoor recrea-
tion, [and] that reasonable estimates of the
demand for and value of outdoor recreation
can be made on a rather large-scale basis, ...
a very practical conceptual problem remains.
Exactly how may the prices and values de-
rived for this nonpriced good be compared to
the prices and values estimated for market
priced uses of the natural resource base such
as use for timber, grazing, and water run-
off?" (p. 566). They argued that the time has
come to relax the search for improved meth-
ods of estimation and to concentrate on
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interpretation of the estimates in studies of
resource allocation.

This paper is a contribution to the interpre-
tation issue. The purpose is to generate com-
parable values of a land resource used in two
potentially conflicting production activities:
cattle ranching and hunting. Since the trans-
formation function for the two products from
the given resource remains unsolved, the
purpose of the paper is not to prescribe the
optimum combination of products to produce,
but rather to describe the values of the two
activities in an "as is" situation to the consum-
ers of the activities. Such information should
prove useful to policymakers in terms of
specifying the magnitude of the potential con-
flict among users of the land resource.

The question of comparable values for cattle
ranching and rural outdoor recreation on a
given land base is of particular interest in
Arizona where so much of the state is under
public ownership and is to be managed for the
public good. Only 17.6 percent of Arizona
lands are in private ownership. Federal and
state agencies which have a management in-
terest in the public lands include the U.S.
Forest Service, the Bureau of Land Manage-
ment, the National Park Service, the Bureau
of Indian Affairs, the Arizona State Land De-
partment and the Arizona Department of
Game and Fish. Of major interest in each
agency is the allowable level of cattle grazing,
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the level at which game species should be
encouraged, and the level of public access for
hunting and other recreational activities.

Concepts

Economic Value

A market good's gross value can be de-
scribed for any given time period as price
times quantity. Outdoor recreation often is a
nonmarket good with an observable quantity
but a zero price. Obviously, however, its
value is not zero for that given time period.
Thus, the question of comparable values is
raised.

Statistical demand schedules may be esti-
mated for market goods, showing the alterna-
tive quantities that would be purchased at
alternative prices. Demand schedules for
nonmarket goods, such as outdoor recreation,
now can be developed through a variety of
procedures. Examples include the
Clawson-Hotelling approach, the household
production function approach, the Pearse ap-
proach, and bidding games. But the question
of what quantity to choose so as to select an
associated price remains since the only ob-
served quantity was at zero price.

Some earlier authors, including Brown,
Singh and Castle and later on Martin, Gum
and Smith, argued that the quantity question
could be solved by choosing that quantity
which would yield the nondiscriminating
monopolist value; that is, the maximum value
that could be extracted by a single monopolis-
tic owner of the resource charging a single
nondiscriminating price. The advantage of
this procedure is that a single price times
quantity value can be estimated, and that this
value presumably would be somewhat com-
parable to values generated by privately pro-
duced market goods. The disadvantages are
obvious - why use a monopolist's price for a
public good when comparing that price to the
price of a good in a competitive market?
Further, and more importantly, one is really
looking for values to be used in welfare

analysis where the assumption of monopoly
for all alternative products is inappropriate.

The alternative to the nondiscriminating
monopolist value is the value of consumers'
surplus.

Consumers' Surplus

Given that economic values are desired to
measure benefits in a social cost-benefit calcu-
lation, Mishan concludes that most contem-

porary economists would agree that the con-
cept of consumers' surplus yields the relevant
economic value for both market and nonmar-
ket goods. What is sought is not a simple price

times quantity, but rather the value of a

price-quantity change, expressed in terms of

additions to or subtractions from consumers'
income, required to return the consumer to

his original utility position or to maintain his
new utility position. These values are mea-

sures of net income impacts, and are clearly
better measures of "economic value" than
simple gross values of price times quantity.

Hicks (1943) identified four ways of defining

consumers' surplus, each giving one value for

a price rise and another value for a price fall.
These measures, as defined and illustrated in
Currie et. al. (1971), are compensating varia-
tion (CV), compensating surplus (CS), equiva-
lent variation (EV) and equivalent surplus
(ES). As Randall states:

The equivalent measures are defined as
the amount of compensation, paid or re-

ceived, which would bring the consumer to
his subsequent welfare level if the change

did not take place.
The compensating measures are defined

as the amount of compensation, paid or re-

ceived, which would keep the consumer at
his initial welfare level after the changes

had taken place.
The compensating measures assume that

the consumer has a right to his initial welfare

position. The equivalent measures assume a
right to the subsequent welfare position.
Further, the variation measures are defined
to allow the consumer to make optimizing

adjustments in response to the price change
while the surplus measures are defined with

the quantity of the good taken constrained.
Unfortunately, none of these concepts can
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be observed and measured in the real world.
However, the simple Marshallian consumers'
surplus (the integral under the ordinary Mar-
shallian demand curve, lying above the price
line for market priced goods) can be esti-
mated, as demand schedules can be statisti-
cally estimated. The question is then, what is
the relationship among the four measures of
consumer surplus defined by Hicks (CV, EV,
CS, ES) and the simple Marshallian consum-
ers' surplus? It can be shown [Randall] that for
normal goods: EV for a price rise = CV for a
price fall; and CV for a price rise = EV for a
price fall. For a price rise, ES<EV<simple
Marshallian consumers' surplus<CV<CS.
For a price fall, ES>EV>simple Marshallian
consumers' surplus>CV>CS.

In the past, differences in values between
the four measures and the simple Marshallian
measure of the area under the demand curve
usually were presumed to be small, but no one
really knew the exact relationship. Many, if
not most, analysts were confused and unwill-
ing to accept the simple Marshallian mea-
surement of consumers' surplus as satisfac-
tory. However, recent work by Willig prom-
ises to remove much of the confusion and
allows superior estimates of EV and CV.

The Rehabilitation of Consumer Surplus

Willig offers explicit formulas for estimat-
ing CV and EV as a function of the Marshall-
ian measure of consumers' surplus defined as
the area under the ordinary demand curve
and between two prices. Further, he shows
that where A = consumer's surplus area
under the demand curve and between the
two prices (positive for a price increase and
negative for a price decrease), CV = com-
pensating variation corresponding to the
price change, EV = equivalent variation cor-
responding to the price change, m° = con-
sumer's base income, and n = a single con-
stant estimate of the income elasticity of de-
mand over a region under consideration,

then

CV A+ nA andEV A- nA- .
2m° 2m°

Further, where the consumer's income elas-
ticity is in the range of +1.0, and "if the
surplus area under the demand curve be-
tween the old and new prices is 5 percent of
income [or less], then the compensating vari-
ation is within 2 percent of the measured
consumer's surplus."

Thus, as a practical matter, the simple
Marshallian measure is usually adequate to
compare two estimates of surplus value,
since it is rare for income elasticities to be
greater than +1.0 or for 5 percent of a per-
son's income to be spent on a single commod-
ity. In addition, it is difficult to estimate a
statistical demand function to a degree of
precision such that a 2 or 3 percent change in
value would have real meaning.

Of course, Willig's results, strictly inter-
preted, apply only to an individual consumer
- not to a group of consumers. Still, in the
interest of some approximate statement, if
one can assume that the indifference maps of
individuals in the affected group are not radi-
cally different, the surplus of the group may
be estimated. Our estimates for beef and
recreation, produced on the same Arizona
land base follow.

Changes in Consumers' Surplus from a
Reduction in Arizona Beef Production

Beef calf production on Arizona land is not
for final consumption. The calf only becomes
a product for final consumption after being
fed and converted to beef. If we assume
there are no substitutes for feeder cattle in
beef production, the Arizona calf crop can be
evaluated in terms of its retail beef yield.1 It
is assumed that all saleable beef calves con-
vert to choice steers of the average slaughter

Schmalensee argues that under conditions of pure com-
petition consumers' surplus related to a change in an
input price is identical at the derived demand and the
consumer demand level. Under nonpure competition,
consumers' surplus is underestimated at the derived
demand level. For both ease of estimation and direct
interpretation of the results, we estimate consumers'
surplus at the consumer demand level where it is di-
rectly comparable to consumer demand for hunting.
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weights as reported in "Livestock and Meat
Statistics" [U.S. Department of Agriculture].

In 1970, Arizona retail beef yield rep-
resented 0.67 percent of total U.S. retail beef
production. This percentage declined to 0.54
in 1975. A posited one hundred percent re-
duction in Arizona beef production is small
enough that a linear demand curve for retail
beef can be assumed over the segment de-
scribing the price-quantity change. A single
estimate of price flexibility is used to mea-
sure the change in price resulting from a
change in quantity.

Past estimates for price flexibility of retail
beef as summarized by Ginn, include:
Schultz, -2.44; Working, -0.89; Fox,
-1.06; Brandow, -1.15; and George and
King, -1.55. The differing values could be a
function of either different model specifica-
tion, or the change in the demand for beef
over time, or both. The estimate used in this
report, -1.71, was derived from a national
fed beef demand curve estimated by the au-
thors. 2

The estimate of change in quantity of U.S.
retail beef resulting from a total reduction of
the Arizona beef calf crop was made as fol-
lows. Number of total U.S. cattle
slaughtered [USDA] and Arizona cattle
slaughtered [Archer] were converted to
pounds of retail beef by assuming an average
conversion rate of liveweight to retail weight

2It is assumed that price flexibility is simply the inverse
of price elasticity of demand. Houck discusses problems
which arise from such an assumption. Where the de-
rivative dP/dQ from P = fi(Q) is the reciprocal of dQ/dP
from Q = f2(P), the assumption is correct. Demand
functions are generally more complex, including other
shift variables. However, Houck goes on to say that if
the cross effects of other products are zero, then the
reciprocal of the price elasticity is a good estimate of
the flexibility. Conversely, if significant cross effects
exist, then the reciprocal of the price elasticity is
greater than true price flexibility. Mathematically,

IPfi I I 1 IEi
where Ei is price elasticity of demand, and Pfi is price
flexibility of demand. Thus, estimated price flexibility of
demand for beef and subsequently the estimated change
in consumer surplus from a reduction of Arizona beef are
maximum values.
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of 2.25 to 1 [Uvacek] applied to estimates of
the average liveweight of animals slaughtered
[USDA]. Total 1970 U.S. production of retail
beef was 16,262.84 million pounds. The
Arizona component was 108.56 million
pounds.

The estimate for price flexibility of retail
beef multiplied by the percentage change in
quantity, yields the percentage change in
price of beef. The actual price for 1970 is
adjusted by the percentage change to yield
the alternative price. The alternative average
retail price of beef ($.997 per pound) is the
price that would have occurred, without
Arizona's calf production. The actual price
was $.986 per pound.

The ttal change in consumers' surplus for
fed beef, associated with the price change oc-
curring in response to a complete reduction
in Arizona beef calf production, was com-
puted as follows:

ACS = AP(Q - AQ) + 1/2 AP AQ

Where ACS = change in dollars of consum-
ers' surplus; AP = change in average U.S.
retail price per pound of beef; Q = pounds
of U.S. retail beef production including
Arizona production; and AQ = pounds of
Arizona retail beef production.
ACS was estimated as $178.29 million.3 Es-

timates of changes in consumers' surplus as-
sociated with each of the seven Arizona De-
partment of Game and Fish Regions (Figure
1) were made in proportion to the percent of
the state total calf production within each re-
gion [Arizona Agricultural Statistics].

Changes in Consumers' Surplus from
Reduction in All Hunting
Activities in Arizona

Outdoor recreation on the same lands that

3Estimates will vary by year, depending on actual rela-
tive prices and quantities. Only the estimate for 1970 is
shown here. Values rise to $238.15 million in 1975,
even though Arizona's relative share in total quantity
falls, because of the rise in average retail beef price
from $.986 per pound in 1970 to $1.460 per pound in
1975.
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Figure 1. Arizona Game and Fish Department Regions, 1970.

produce beef calves is a direct final consump-
tion activity. Improved, Clawson-Hotelling
type individual household demand functions
were estimated by Martin, Gum and Smith
for 1970 from a sample of 2,926 recreators.
Demand functions were estimated for each of
eight types of hunting, fishing and general
outdoor recreation activities for each of the
seven Arizona Department of Game and Fish
Regions.

Given that the demand curves are numeri-
cally specified for all quantities of use from
zero to that quantity actually observed in
1970 (see Table 1 for an example), consumers'
surplus may be numerically estimated under
any portion of the curve [Gum and Martin,
1975]. Since the aggregate demand curve
(Table 1) was estimated as the horizontal sum
of all the individual demand curves, aggre-
gate consumers' surplus is the sum of the
individual consumer's surplus. Because we
are positing a complete reduction to zero
trips of all hunting activities, the estimate of
consumers' surplus is the total area under the
demand curve between the vertical and hori-
zontal axes. We concentrate on hunting be-
cause it is the outdoor recreation activity
most competitive to cattle ranching.

Regional Comparison of
Consumers' Surplus Values

Estimates of total consumers' surplus gen-

erated by Arizona beef production and all
hunting activities for 1970 are presented in
the first two columns of Table 2 for each
Game and Fish Region. The relative size of
change in consumers' surplus from Arizona
cattle production overwhelms the consumers'
surplus estimates from hunting in all areas.
Regions 5 and 6 have the largest estimates for
hunting. These two regions encompass the
most densely populated areas in Arizona; Re-
gion 5 contains the Phoenix metropolitan
area and Region 6 contains Tucson.

Consumers' Surplus Values
per Square Mile

The preceding analysis, however, does not
consider the intensity of value per land unit
used in the activities of beef calf production
and all hunting. Columns three and four of
Table 2 contain mean consumers' surplus
values for Arizona beef calf production and all
hunting on a square mile basis. The calf pro-
duction estimates are calculated as average
calf production per section of grazing land
times the average consumers' surplus value
per calf ($302). Average value per calf is esti-
mated as statewide consumers' surplus for
beef calf production divided by the calf crop
for 1970. The consumers' surplus values for
all hunting activities are the total values di-
vided by huntable area.

High per-section values for calf production
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TABLE 1. Demand for Deer Hunting in
Arizona Game and Fish Region 1,
1970.

Added Cost Number
Per Tripa of

($) Trips

0 24,250
5 20,176

10 17,484
15 14,722
20 13,186
25 12,083
30 11,089
35 9,826
40 8,420
45 6,357
50 5,925
60 4,063
70 1,466
74 0

Source: Martin, et al.,
aAdded cost per trip may be interpreted as an entry
fee or use fee imposed above the normal variable
costs of a trip.

in Regions 1 and 2 reflect the high carrying
capacity of the rangelands within these re-
gions. For example, in the central plateau of
Region 2 only 32 acres per animal unit are
required, while in the desert of Region 4, 170
acres are needed for each animal [Dickerman
and Martin]. The corresponding consumers'
surplus values for hunting in these regions
are not particularly high, even though these
regions are considered excellent for hunting.

Region 5, which contains Phoenix, gener-
ates a consumers' surplus value for all hunt-
ing of $1,115 per square mile. This high value
is generated by the high demand for hunting
activities in this region, although its hunting
quality is considered less than that of Regions
1 and 2. The corresponding calf production
values are low in comparison, reflecting a
need for about 91 acres per animal unit and
an average calf productivity of about 3 calves
per section per year.

Producers' Surplus Values of
Cattle Ranching

Thus far, the analysis has focused only on
comparisons of consumers' surplus values
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generated by beef calf production and hunt-
ing. The fifth column of Table 2 presents es-
timates of producers' surplus resulting from a
complete reduction in beef production.
These estimates are equivalent to the annual
average market value of cattle-producing
land per square mile.

The annual average value of all lands for
ranching is the annual equivalent at 6 percent
interest of the average sale price of all
ranches, including the rights to public land
permits as well as deeded land, as developed
by Martin and Jefferies and updated to 1970
conditions. Whole ranches were selling for
the average annual price per square mile (1
section or 640 acres) shown in column 6 of
Table 2.

The equivalence of producers' surplus and
ranch sale prices is shown as follows.
Economic reasoning dictates that the cattle
producer would use land to the point where
his marginal cost of producing cattle, which
describes the supply curve for Arizona beef
cattle, equals the price received for cattle.
The area above this supply curve and below
the price line at the intersection of the sup-
ply curve with the demand curve represents
the annual economic rents (profits) accruing
to the cattle producer for each unit of land in
production. The area contained below the
supply curve and to the left of its intersection
with the demand curve is the value of the
human and physical resources used in pro-
duction. The cattle producer would not pro-
duce more than the equilibrium quantity
since to do so would incur a loss.

Thus, the area above the supply curve and
below the price is the annual value of the
land to cattle producers and when com-
pounded becomes the land sale price. This
area is also the annual Marshallian producers'
surplus. That is, it measures the resource
owner's gain from placing his productive fac-
tors in the chosen occupation at the existing
factor price, given the prices his factors
would earn in all other occupations. This
measure is the counterpart of consumers'
surplus and measures the potential loss to the
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TABLE 2. Total and Per Square Mile Consumers' Surplus and Producers' Surplus Values
for Arizona Beef Calf Production and All Hunting Activities, by Arizona Depart-
ment of Game and Fish Regions, 1970.

Total Per Square
Mile Losses in
Producers' and

Per Square Mile Losses in Per Square Mile Losses Consumers' Surplus
Total losses in Consumers' Consumers' Surplus from an in Producers' Surplus from an Elimination

Surplus from an Elimination in Elimination in from an Elimination in in
All Hunting All Hunting

Region B P uctin Atta Beef Production Activitiesa Beef Production Activities Beef Production Beef Production

------Millions of Dollars------ ----------Dollars---------- -------Dollars------- -----Dollars-----
1 39.57 2.87 5,719 487 424 6,143
2 35.85 6.83 6,307 404 290 6,597
3 11.94 .64 2,528 75 d d
4 10.69 2.21 1,164 231 140 1,304
5 19.60 9.87 2,227 1,115 355 2,582
6 37.45 7.40 4,530 880 352 4,882
7 23.18 4.61 3,792 346 558 4,350

Totals 178.29 34.43

aSource: Martin, et al.,
bValues are mean values. Individual parcels will differ in value depending on grazing condition or hunting

conditions within the Region.
CSource: Martin, et al., Developed from Dickerman and Martin.
dNot estimated.

cattle ranch owners with the posited reduc-
tion in beef calf production. 4

In reality, the supply curve of ranch land
also includes speculative costs as well as land
costs related simply to "land fundamen-
talism"; that is, value of the land to the ranch
investor as a consumption good [Smith and
Martin]. These two values also may be consi-
dered products, and contribute to the value
of producers' surplus. Thus, the total an-
nualized sale value of ranch land is the mea-
sure of producers' surplus.

Total Surplus Values

Consumers' surplus values of beef calf
production reflect the productivity value of

4 Arizona cattle ranches are typically a mix of public and
private lands. Since permit fees on public lands are
below their marginal value product, the difference is
capitalized into the sale price of the whole ranch includ-
ing the permit rights. In the middle 1960's, permit fees
were roughly 25 percent of their estimated MVPs [Mar-
tin and Jefferies]. Thus, our producers' surplus estimate
measures the "potential loss to the ranch owners." The
estimate understates the producers' surplus loss to soci-
ety by the value of the permit fees.

the land to final consumers. Average market
values reflect demand for cattle ranches by
individual investors in addition to those con-
sumers' surplus values accruing to the final
consumer of beef. The sum of producers'
surplus and consumers' surplus is shown in
the last column of Table 2. Producers'
surplus accrues only to cattle producers as
profits above variable costs, whereas con-
sumers' surplus accrues to all beef consum-
ers, including cattle producers. The total
economic benefit to society per square mile
for land in cattle production is understated by
the value of range permit fees (see footnote 4)
and producers' surplus values accruing to
those feedlots, processors and marketing
firms that would be affected by the reduction
in cattle. Societal loss is overstated to the de-
gree other livestock producers would benefit
by the price rise.

The demand for hunting has no associated

supply curve. Thus, there is no associated
producers' surplus. The total economic ben-
efit to society for land used for hunting is
understated by degree that demand for hunt-
ing by Arizonans would cause congestion in
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other hunting areas, and by any loss in pro-
ducers' surplus accruing to firms producing
or selling hunting related goods.

The Relationship of Consumers'
Surplus and Compensating and
Equivalent Variations

The empirical estimates of Marshallian
consumers' surplus for hunting and cattle
production are compared to the Hicksian
measures as follows. First, as less of each
commodity is produced, prices are predicted
to rise. Further, in both cases, if consumers
can be considered to have a right to their
initial welfare position before the price rise
and are allowed an optimal response to the
price change, the correct measures of con-
sumers' surplus are the measures of compen-
sating variation - the amount of compensa-
tion the consumers would be willing to ac-
cept in order to stay at their initial welfare
level after the changes in price and quantity
have taken place.

For a price rise, and for a normal good with
a positive income elasticity, the compensat-
ing variation is greater than simple Marshall-
ian consumers' surplus. Compensating varia-
tion may be estimated using the Willig ap-
proximation if the income elasticity and con-
sumer base income are known.

Compensating Variation for Beef

The consumers' surplus for beef is spread
over the total U.S. market. Total U.S. per-
sonal income for 1970 was $798,949 million
[U.S. Bureau of the Census]. Given an in-
come elasticity for fed beef of 0.78 (authors'
estimate), a rather high estimate compared to
competing estimates such as the 0.29 of
George and King, the simple Marshallian
measure of $178.29 million (see Table 2) is
increased by only $15,516. If the estimate for
the whole state is affected so little, each re-
gional estimate would be affected by only two
or three thousand dollars.

Compensating Variation for Hunting

The simple Marshallian estimates for all

94

hunting activities are almost all smaller than
the adjusted estimates for beef production.
What of the adjusted estimates for all hunt-
ing activities?

The surplus for hunting in Arizona is
spread over 21.8 percent of all Arizona
households [Gum, et al.] If one assumes
that hunters earn 21.8 percent of Arizona
personal income, or $1,399 million, and an
income elasticity of as high as 1.0, the total
estimate of simple Marshallian consumers'
surplus of $34.43 million (Table 2) would be
increased by only $0.42 million - a greater
deviation than for beef but still only a one
percent change. In fact, the estimates of de-
mand for hunting [Martin, Gum and Smith]
from which the original consumers' surplus
estimates were derived rarely showed in-
come to be statistically significant, in which
case the income elasticity is zero. 5 With zero
income elasticity the Marshallian measure
and compensating variation are identical.

The Distribution Issue

These estimates illustrate that comparable
values can be generated for market and non-
market goods. They show that in total value
terms the use of Arizona lands is more valu-
able for beef production than for hunting.
However, the welfare distribution issue must
be faced.

The $178.29 million loss in consumers'
surplus because of reduced beef production
would be spread over some 208 million
people [1970 U.S. population; USBC]. Thus,
the individual loss would average about 86
cents per person per year. The loss in pro-
ducers' surplus would accrue to some 1,000
Arizona cattle ranchers. Total producers'
surplus for the state has not been estimated,
but when one notes that producers' surplus
per square mile per year ranges from $140 to
$558 (Table 2), with corresponding typical
ranch sizes of 67 square miles and 19 square
miles [Dickerman and Martin], the annual
average loss in producer's surplus would be

5 See Gum and Martin (1977) for discussion of the rela-
tionship between income and hunting participation.
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about $10,000 per ranch household or
perhaps about a third of that value per per-
son.6

On the other hand, the $34.43 million loss
in consumers' surplus because of reduced
hunting opportunities would be borne by
only 176,500 people, an average annual loss
in consumer's surplus of about $195 each.7

The possible political ramifications of the
distribution of consumers' and producers'
surpluses may be seen by examining Tables 3
and 4. Table 3 shows that, in the aggregate,
consumers could fully compensate hunters
not to hunt and still retain $143.9 million in
consumers' surplus. Alternatively, they could
compensate the ranchers to continue produc-
ing beef and retain $168.3 million in surplus.
Or, consumers could fully compensate both
hunters and ranchers and still be $133.9 mil-
lion ahead.

Ranchers could not afford to pay either
hunters not to hunt, or consumers to accept a
higher price for beef. To pay both groups
from their $10 million producers' surplus,
would result in a $202.7 million deficit.

Hunters have an intermediate aggregate

6 Analysis of Table 4 will show that implications are not
sensitive to this rather arbitrary assumption about ranch
households.

7In 1970, there were approximately 539,845 household
units in Arizona. Of these, 21.8 percent were "hunting
households." The mean "household-trip" for hunting
was about 1.5 people [Gum, et al.,].

TABLE 3. Potential for Annual Aggregate
Compensation for Use of Arizona
Lands, 1970a.

Compensation Compensation Paid by:
Received by: Hunters Ranchers Consumers

------------Millions of Dollars------------
Hunters - -24.4 +143.9
Ranchers +24.4 - +168.3
Consumers -143.9 -168.3
Total -153.9 -202.7 +133.9

Total Consumers'
Surplus Available 34.43 10.00 178.29
for Compensation

aEach entry shows the net position of the group paying
compensation in order to maintain their original welfare
position, after compensation was actually paid.

TABLE 4. Potential for Annual Individual
Compensation for Use of Arizona
Lands, 1970a .

Compensation Compensation Paid by:
Received by: Hunter Rancher Consumer

----------------- Dollars----------------
Hunter - +3,138.34 -194.24
Rancher -3,138.34 - +3,332.48
Consumer +194.24 +3,332.48
Total -3,139.20 +3,137.48 -3,527.48
Total Consumer's
Surplus Available 195.00 3,333.34 00.86
for Compensation

aEach entry shows the net position of an individual pay-
ing compensation to an individual in order to maintain
their original welfare position, after compensation was
actually paid.

position. They could easily buy the ranchers
out in order to hunt, but they could not af-
ford to bribe the consumers to accept the
high price for beef.

Thus, in the aggregate, consumers appear
to have the most to lose if the land were used
exclusively for hunting. The aggregate loss to
the ranchers would be only one-eighteenth as
much. However, ranchers and consumers
both have the same interest in greater quan-
tities of beef produced. Hunters could be a
potent force against the ranchers but could
not face down consumers.

Table 4 presents a different picture. Be-
cause of the distribution of consumers' and
producers' surpluses among individuals, the
potential for political action shifts from con-
sumers to ranchers. As an individual, the
consumer faces an annual loss of only 86 cents
- far too little to create much individual in-
terest. The individual hunter faces a substan-
tial loss and could be expected to engage in
political activity if such activity were re-
quired to retain hunting privileges. The
rancher and his family have by far the most to
lose as individuals and could be expected to
mount fierce resistance to any loss of land to
hunters.

Conclusions

Reasonably comparable estimates of mar-
ket and nonmarket values can be made when
one considers changes in prices and quan-
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titles; that is, one may estimate the potential
gains or losses in aggregate welfare. Thus,
one would expect increased use of nonmarket
value estimates as policy inputs. The recent
work of Willig has been especially important
in the development of our ability to interpret
the estimates in a conceptually correct man-
ner.

In this paper, the value of all hunting in
Arizona was compared to the value of all
range beef cattle production in the same
area. In the aggregate, the value of beef pro-
duction is over 5 times as large as that for
hunting. However, when the distribution of
the values was considered, hunters are
shown to have the economic potential for
vigorous political activity should a real con-
flict between ranching and hunting develop.

Only as further research is completed on
the production possibilities frontier between
cattle ranching and hunting on a given land
base, can the actual economic conflicts be
correctly specified and a societal optimum
suggested. Even then, when one considers
the distributional effects of such potential
changes, the goodness or badness of such
changes depend on one's individual view of
the goodness or badness of the results in
terms of on whom the change falls. One can,
however, use these distributional estimates
to judge the potential for possible political
activity by the affected individuals and
groups.
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