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FORWARD

. In January of 1969 the Bureau of the Budget announced a revision in the
method of establishing grazing fees on the Federally-owned rangelands in the
western United States. The proposal, if implemented, would result in an
increase in grazing fees. As might be expected, the new proposal has caused

concern among users of the Federal lands as to the methods employed in estab-
lishing fees. ‘

Members of five local grazing associations use Federal rangelands in
North Dakota. All five local associations are represented by the North Dakota
Grazing Association., In November of 1970 the North Dakota Grazing Association
requested that the Department of Agricultural Economics of the North Dakota
State University investigate the probable effects of the proposed increase in
grazing fees on stockmen who use Federal lands and on the North Dakota economy.

Because of increased interest by the public in the use of Federal lands,
background information on the administration of Federal rangelands and the use
of federal rangelands by stockmen is presented in this report to permit a
fuller understanding of the grazing fee situation. It is the intent of the
authors of this report that the information presented within will make a

worthwhile contribution to leasing arrangements on Federal rangelands in
North Dakota.
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HIGHLIGHTS

The general purpose of this study was to gain insights into the economic
implications of a proposed increase in grazing fees on rangelands owned by the
Federal govermment. ' The ‘specific objectives of this study were: (1) to exa-
mine the resources, .costs and returns of cattle ranches in North Dakota and
other western states, (2) to estimate the effect of increased grazing fees
on the income and resource returns of North Dakota livestock producers, (3)
to estimate the impact of the proposed increase in grazing fees on the North
Dakota economy, and (4) to examine the various alternatlve methods which could
be used in establishing a grazing fee formula.

Cattle ranches of North Dakota and other western states were found to
have large capital investments relative to net ranch income. A characteristic
common to all .of the ranches studied was a low rate of return to operator and
family labor and invested capital. The return to labor and capital generally
tended to increase as ranch size increased among ranches of the same type, but
even on the larger ranches, returns were not equal to those obtained on rela-
tively secure investments in other sectors of the economy.

Grazing fees paild for the use of Federal rangelands are a direct opera-
ting cost for a ranch operator. Therefore, in the short run, an increase in
grazing fees will be fully reflected in higher operating costs and lower net
ranch income. The ranches obtaining the largest proportion of their feed from
Federal rangeland would experience the largest proportionate decline in net
ranch income from a given increase in grazing fees.

The total impact of the proposed increase in grazing fees on the North
Dakota economy was estimated to be a decrease in gross receipts of all sectors
of approximately $1.3 million. The total reduction is the sum of a direct
reduction of livestock sector income of $378,500 and secondary or indirect
decreases in gross receipts which total approximately $918,850, considering
all sectors.

A grazing fee formula developed in this report as a possible alternative
to the formula proposed by the Federal government considers the following fac-
tors:

(1) The productivity of the grassland.

(2) The price of range livestock.

(3) The costs of producing range livestock.

(4) A return to the stockmen's labor and capital resources consistent
with their "fair market value.”




AN ECONOMIC ANALYSIS OF THE 'EFFECT OF, RN
1INCRBASED GRAZING FEES ON THE NATIONAL
. GRASSLANDS OF NORTH DAKOTA . ' .

By

. Larry Leistrits and Edvard V. Dunmk

S S A R

 nmonucrron

. The Federal government presently owns about one—third of the nation s
land area.ﬁ The Federally—owned lands are located in all states, but.- the ,,'
greatest acreages are found in the western states and Alaska.l In several
western states more than half of the total 1and .area is in . Federal ownershlp.
For example 86.4 percent of the land area of Nevada is Federally—owned. .
For Utah,, the correspondlng figure is 66 6. percent.3‘ Federal land. ownershlp
is substant1al in other western states as well. In North Dakota only 4.7 B
percent of the total land area is Federally—owned but this,stlll amountsill
to 2,101, 410.3 acres of land in Federal ownershlp

, The range llvestock 1ndustry has long been a major user of publlc
lands in the United States. Although much of the publmc domaln passed,lnto
private. ownershlp during the ‘settlement perlod publlc lands are still an
important source of forage for the western range livestock 1ndustry.5' In
1960 Federal rangelands prov1ded 24, milllon animal unit months of feed.q,zt”

This was about 18 percent of the total feed unlts used by llvestock ranches

*The authors are Assistant Professors of Agrlcultural Economlcs at
North Dakota State Un1vers1ty.' ' SEINTEE

lUnlted States Department of the Interlor Bureau of Land Management
Public Land Statistics, 1968, United States Government Pr1nt1ng Offlce,'
Washlngton, D C., 1969, P 0. - S e . : -

ZIbid

3Ibid. -

) 4For more informatlon concerning . Federal 1and ownershlp, see Appendix
able 1. ‘ T , ;

5For an excellent account.of the historical development of the range
livestock 1ndustry, see. Gray, James R., Ranch Economlcs, Iowa State University
Press, Ames, Iowa, 1968, pp. 16-21.
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with grazing permits.6 Currently, public rangelands are estimated to furnish

12 percent of the total forage used~by'range'livestock'in~the”western-states:7'

The relative importance of Federal range as a source of feed varies
among ranching areas and’ among ranches" ‘in"a ‘given area. In general the
importance of Federal " ‘range as ‘a’ source of feed depends upon the duration
of the grazing period and the proportion of the livestock herd grazed on

Federal range.

ADMINISTRATION OF FEDERAL RANGELANDS

The Federal rangelands are administered primarily by two agencies-—-
the Forest Service, United States Department of Agriculture; and the Bureau
of Land Management, United States Department of the Interior. The Forest
‘Service administers the lands included in the National Forests and National
Grasslands, while the Bureau of Land Management (BLM) administers, under the
Taylor Grazing Act vast acreages of ‘land which are used primarily for graz-
ing. ‘The Federal rangelands can be clas31fied 1nto public domain lands and
'acquired lands. The public domain lands are those which have never ‘been
patented into private ownership, ‘while the acquired lands are those ‘which have
been repurchased by the government from private owners. The lands adminis—‘
tered by~ these Federal’ agencies in the® Northern Plains Area include a higher
proportion of acquired land than is found in the other western states. "

The Federal rangelends of North Dakota are administered primarily by
the Forest Service as a part of the Natlonal Grasslands program. Three
Natlonal Grasslands are located in North Dakota. The 1argest of the Grass-
lands is the Little Missouri. National Grassland ‘located in Slope, Golden
Valley, Billings, and McKenzie counties. This Grassland encompasses about -
1,033,000 acres and prov1ded ‘about 362 000 animal’ unit months of grazing ‘
in - 1970.10 'The Sheyenne National Grassland located in Ransom and Richland

GCaton, D. D: (Project Leader), Effects of Changes 1n Grazlng Fees
and Permitted Use of Public Rangelands on Incomes | of Western Livestock
Ranches, ERS 248, United States Department of Agriculture, Washington,
D.Cv,” 19659 p.‘l,r"}‘"

7Public Land Law Review Commission, One-Third of the Natlon s Land,'
a report to the President and to the Congress by the Public Land Law Review
Commission, Washington, D.C., 1970, p. 105. et

8Caton, D. D. (Project Leader), ERS 248, op. cit., p. 1.~

- 9For detailed information’ concerning ‘lands administered by the Forest
Service and BLM, see Appendix Table 2.

10Unpublished Forest Service papers prov1ded by M. Don Nelson, DlStrlct

"Forest Ranger, Custer National Forest, Lisbon, North Dakota.’_w‘
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counties, consists of about 71,000 acres of grassland.and provided approx-
imately 63,000 animal unit months of grazing in 1970. 1 ‘The Cedar River
National Grassland, located in Sioux and Grant counties, includes about
6,700 acres of rangeland, which provided 2,564 animal unit months of

grazing in 1969.12 Nearly 90 percent of the land included in North Dakota's
three National Grasslands is acquired land. that Wwas formerly in private
ownership.

The conditions under’ which stockmen are permitted to use the public-
lands for grazing obviously are crucidl to the range livestock industry.
Grazing use of Federal rangelands is controlled primarily by the :Bureau of
Land Management, Department of the Interior; and the Forest Service,
Department of Agriculture. Both agenc1es’have ‘established comprehensive
regulations governing the season of grazing use, the number of livestock
whlch may be grazed "and the fee to be pald for the pr1v1lege of graz1ng.

Fees for grazing on .lands 1nc1uded in the Natlonal Forests were flrst
adopted in 1905, Grazing permits for specific numbers of animals for a
specific number of months (i.e., a specific number of animal unit months)
were issued to ranch operators with "base property' :.sufficient to support
the livestock when they were not on the public land.l4 The Taylor Grazing
Act, passed in 1934, provided for a similar system of control. over: grazing .
for the Federal lands now administered by the Bureau of Land Management.

Since the grazing permit system was put into effect, grazing fees
have been ‘increased periodically. In recent years several studies of grazing
fees have been undertaken, and the Bureau of the Budget has recently proposed
a change in both the level of grazing fees and the basis on which fees will
be established.l6 ‘An increase in grazing -fees may have significant implica-
tions not only for the ranchers who use Federal rangelands, but also for.

l1pig,

12Informatlon from unpublished Forest Service Grazing Statistical
Report, provided by Mr. George A. Myles, Agrlcultural Economlst Unlted
States Forest Service, Denver Colorado T R

13These acqulred 1ands were purchased as part of Land Utilization
Projects established during the 1930°s. The main objective of ‘the Land
Utilization Program was to remove from farming certain types of land
which were submarglnal for that use. For further information concerning
the Land Utilization Program, see Grest, Edward G., "The Range Story of:
the Land Utilization Projects," Journal of Range Management, Vol. 6,
pP. 44-50, January, 1953, and Wooten, H. H., The Land Utilization Program,
1934 to 1964, Agricultural Economics Report No. 85, United States Depart-
ment of Agriculture Washlngton, D C., 1965.

>14Public Land Law Review Comm1531on, op. c1t., p. 105.~
151pid., p. 106.

161bid., p. 117.
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other sectors of the local.economies of. ranching areas. . To determine- the

—probable: effects-of an increase -in-grazing-fees—on-the users-of:public-lands,
it is mecessary to briefly.-survey the western range livestock industry.

or

. “THE ‘RANGE LIVESTOCK INDUSTRY

The livestock industry is one of the oldest and largest industries in
the United States, 'Its beginning dates back to the exploration of the North
American Continent by Cortez in 1519-21, 17 and since that time it has played a
vital and.- dramatlc role in the history and development of the United States

There were approx1mately 109. 7 million cattle and calves of all types
on farms and ranches in the United States on January 1, 1969. In this year
the total :inventory value of beef cattle alone was estimated to be $17.4
~billion.18 The total cash receipts to ranchers from the marketings of beef
cattle and calves in 1968 were estlmated at $11 3 billion.

Beef cattle production was w1dely dispersed throughout the United
States before the turn of the Twentieth Century. In more recent years,
however, the raising of feeder cattle has become more concentrated in the
western range regions of the United States. The range regions producing
a majority of the feeder cattle include the Northern Great Plains, Southern
Great Plalns, Southwest, and the Intermountain States.

The range llvestock industry is an 1mportant and dynamlc segment
of American agriculture, providing a means for effectively utilizing the
forage produced on the arid lands of the western states. The western
range livestock industry is an important source of feeder animals for feed-
lots throughout the West and Midwest .21 - :

The range livestock industry has a substantial influence on the ,
regional economy of the Plains and Western States. In North Dakota sales '
of cattle and calves produced receipts of $185 million in 1969.  This

1741114ans, W. F., and T. T. Stout, Economics of the Livestock-Meat
Industry, The MacMillan Company, New York, 1964, p. 3.

181b1d., P 29.,

19Ives, J R., The Livestock and Meat Economy of the Unlted States,
AMI Center for Continuing Educatlon, American Meat Instltute, Ann Arbor,
Mlchigan, 1966, p. 42. .

-ZOIbld.g'p. 24,

2lpublic Land Law Review Comm1331on, 0ne~Third of the Natlon s Land
a report to the ‘President and to the Congress by. the Publlc Land Law Rev1ew
Commission, Washington, D.C., June, 1970, p. 105.
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represents nearly 25 percent of North Dakota's total receipts for all farm
products sold in 1969.22 1In several other western states, livestock has an
even greater relative importance. In South Dakota, for instance, cattle
and calves accounted for 51.7 percent of total agricultural receipts in
1969, while sheep and lambs accounted for another 2.l percent. Montana
obtained 54.7 percent of its total 1969 agricultural receipts from sales

of cattle and calves and another 2.4 percent from sheep and lambs.  Wyoming
obtained an overwhelming 67 percent of its agricultural receipts from cattle
and calves in 1969. (Appendix Table 3 provides more detailed information
concerning receipts from range livestock.) :

PROPOSAL FOR INCREASED GRAZING FEES

In 1969 the Forest Service and Bureau of Land Management adopted a new
fee system. The system provides for increases in the general level of grazing
fees and also for a change in the basis on which grazing fees are determined.
The new fee system was the result of several years of deliberation and study.
In 1959 the Bureau of the Budget issued Circular A-25, which called for lease
rates for Federally-owned resources to be based upon the fair market value
of those resources. In 1964 the Bureau of the Budget issued a study report
which recommended that grazing fees be based on the economic value of the
use of public lands to users and that the economic value should be set by
an appraisal that would'zrovide a fair return to the government and equitable
treatment to the users.24 An inter-agency study group recommended the new fee
system in 1967, and the system was then adopted in 1969,

The new fee system adopted in 1969 has two major points of difference
from previous systems. -First, the level of grazing fees would be increased
substantially under the new fee system.  For instance, grazing fees on the
Little Missouri National Grassland in western North Dakota.could increase.
from $0.70 per AUM in 1970 to $1.55 per -AUM in 1972.25 Second, private land

22ynited States Depariment of Agricultﬁre, Economic Research Service,
Farm Income Situation, FIS 216, United States Government Printing Office,
Washington, D.C., July, 1970. » :

231pid., p. 117.

24porest Service; Grazing Fees 92 National Forest Range, CI Report No.
United States Department of Agriculture, Washington, D.C., 1969, p. 4.

25The 1972 grazing fee figure is taken from the report made by repre-
sentatives of the Forest Service to the North Dakota Grazing Association
on November 16, 1970, at Dickinson, North Dakota. The grazing fee of $1.55
per AUM in 1972 is an estimate, assuming that the index of private land
lease rates is used to adjust the basic grazing fee and that private land
lease rates are the same in 1971 as in 1970. A beef price index was reported
to possibly be an acceptable alternative to the private lease rate index. If
the beef price index were used as the adjusting factor and if beef prices were
the same in 1971 as in 1970, the 1972 grazing fee would be $1.65 per AUM.

3
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lease rates would be the ‘only factor considered in adjusting the grazing fee

from year to.year.. Previously, livestock prices were considered in adjusting
the fee., Grazing fees are to be based on what the Bureau of the Budget calls
the "fair market value' of grazing. This fair market value is defined as the
difference between total costs of operating on .private leased lands and total
nonfee costs of operating on'public‘lands.26 ‘The basic grazing fee has been
determined as the private land lease rate for 1966, less adjustments for dif-
ferences in costs of using public lands as opposed to private lands. Since
private landlords typically maintain the fences and water facilities and the
public landlord does not, the nonfee costs of using public lands are generally
higher than the corresponding costs of using private lands. The basic grazing
fee for 1966 has been computed as $1.23 per AUM, averaged over the entire
western United States. The basic grazing fee is adjusted annually by an index
of the previous year's private lease rates;“’ so if private land lease rates
increase, the grazing fee will also increase. . B e :

PURPOSE "AND :OBJECTLVES

The proposal for increased grazing fees for future years raises a
number of questions. The stockman may wonder what effect the new fee
schedule will have on his income. ' Community leaders and local businessmen .
in range livestock areas have asked how great the impact of increased fees
on the area economy will be. ' In addition, agricultural leaders may ask
whether the new grazing fee formula offered: by the administrative agencies
is in accord with the goals of the livestock producers and of -the Federal
government. The general question, then, is whether an alternative grazing
fee formula would produce results more nearly aligned with:the goals of
the interested parties. It is possible that the grazing fee formula being-
proposed by the Federal government may be the most equitable method that -
could be used to establish grazing fees. However, a study is needed to. -
determine the equitability of the proposed formula and to provide answers -
to the questions posed.

The specific objectives of rﬁis study are:.

1. To examine the resources, costs, and returns of cattle ranches
in North Dakota and other western states. S :

2. To estimate the effect of increased grazing fees on the income
and resource returns of ranchers in North Dakota.

3. To estimate the’ 1mpact of the proposed increase in grazing fees
on the economy of North Dakota.

4, To examine the alternatlve methods which could be used in estab—
: llshlng a grazing fee formula. : g ‘

26Forest Servmce, -CI Report No 3, op. cit.; ' p. 6.

271bid..«
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REVIEW OF LITERATURE:
RESOURCES, COSTS, AND RETURNS OF CATTLE RANCHES

A number of researchers have studied the costs and returns associated
with range livestock production. Several studies are reviewed in this sec-—
tion. These studies involve ranches in eight states: North Dakota, Colorado,
California, Washington, Idaho, Utah, New Mexico, and Arizona.

A characteristic common to all the ranches is a large capital investment
relative to met ranch income. Investment per brood cow or per animal unit can
usually be expected to vary inversely with the proportion of total feed require-
ments supplied by Federal lands or leased private lands among ranches of the
same general type located in the same area.

A second characteristic common to all the ranches is a low rate of
return to the resources employed, especially to operator and family labor
and invested capital. None of the ranches studied provided returms to labor
and capital equal to the returns to be expected from these resources in most
other sectors of the economy. The return to invested capital generally tended
to increase as ranch size increased among ranches of the same type. However,
even on the larger ranches, returns were not equal to the returns that could
be expected from relatively secure investments in other sectors of the economy.
One effect of the low level of returns in ranching has been a substantial
decline in the number of ranches in recent years.

COSTS AND RETURNS ON CATTLE RANCEES
USING PUBLIC LAND IN THE WESTERN STATES

A report released in 1965 summarized the results of a study of costs
and returns in ranching conducted by Caton and a joint study group. The
study group included researchers from the Economic Research Service and the
Forest Service, both of the United States Department of Agriculture; from.
the Bureau of Land Management of the United States Department of the Intef¥ior;
and from the Montana State College; the Utah State University; and the Univer-
sity of Arizona. The study covered ranches using public land in the Northern
Great Plains and the 1l Western States. Ranch budgets were used to estimate
the income of 85 representative ranches. Sixty-nine of these ranches were
cattle ranches and the other 16 were sheep ranches. Grazing fee levels
approximating the '1961-62 levels for Forest Service and Bureau of Land
Management lands were used in preparing initial budgets. Operator and family
labor were valued at the prevailing wage rates for hired ranch labor. From
the 69 cattle ranches that were budgeted, 17 have been selected for detailed

28Caton, D. D. (Project Leader), Effects of Changes in Grazing Fees and
Permitted Use of Public Rangelands on Incomes of Western Livestock Ranches,
ERS 248, United States Department of Agrlculture, Washlngton, D.C., 1965.
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review in this section. These 17 ranches were selected on the basis of two
- eriteria: - first,-that-as many range-regions-as-possible be-represented and,

second, that ranches of several different sizes be examined for each region.
Ranches from California,: Idaho, Utah, New Mexico, and Arizona were selected
for review. The following discussion is a brief summary of the joint study.
group report. - - B ‘ o : - :

The figures in Table 1 describe the investment, costs, and returns
for 17 representative ranches. Ranch size is defined in terms of animal
units per ranch. Each of the five groups of ranches is representative of a.
particular ranching area. ‘

All of the ranches used public lands administered by the Forest -Service
or the Bureau of Land Management (BIM) for part of their annual grazing needs.
The ranches representative of the mountain area of north central California
used Forest Service lands for summer grazing. Their Forest Service grazing .
permits ranged from 180 animal unit months (one animal unit month or AUM =
one animal unit for one month) for the smallest ranch to 580 animal unit
- months (AUM) for the largest ranch. The three ranches representative of
the Northern Intermountain Area of southern Idaho used BLM lands for spring, .
summer , and fall grazing. Their permits ranged from 318 AUM's for the
smallest ranch to 3,354 AUM's on the largest ranch. The three ranches rep-
resentative of the Intermountain Area of southeastern Utah used BLM lands
for fall, winter, and spring grazing and also used Forest Service lands for
summer grazing., Their permits for grazing on Federal lands ranged from
466 AUM's for the smallest ranch to 3,160 AUM's for the largest ranch.

The three ranches representative of the Southern Desert Area of
southwestern New Mexico used BLM lands for grazing during the entire year.
The three ranches, which ranged in size from 68 animal units to 423 animal
units, had grazing permits which ranged from 452 AUM's for the smallest
ranch to 2,631 AUM's for the largest ranch. The four ranches representative
of the Southwest Desert Area of southern Arizona used BLM lands for grazing
during the entire year. These ranches ranged in size from 170 animal units
to 725 animal units and their grazing permits ranged from 1,690 AUM's to
7,206 AUM's. « '

Investment in the ranches ranged from $38,488 for the 68 animal unit
ranch in New Mexico to $422,385 for the 725 animal unit ranch in Arizona.
Net ranch income ranged from a high of $10,768 for the 694 animal unit ranch
in Idaho down to a megative $1,244 for the 68 animal unit ranch-in New
Mexico. Three of the 17 ranches had negative net ranch incomes, meaning
that their total receipts were less than their cash costs and depreciation.

The return to capital and management is obtained by subtracting a
charge for operator and family labor from the net ranch income. The return
to capital and management is positive for only 5 of the 17 ranches. To
obtain the rate of return on investment, the return to capital and manage~
ment is divided by the total ranch investment. .The highest rate of return-
on investment was for the 694 animal unit ranch in Idaho. This ranch had
a 2.58 percent return on investment. )
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COSTS AND RETURNS ON CATTLE RANCHES IN THE
'MOUNTAIN AREAS OF COLORADO

A recent study by Nelson and Skold examines costs and returns on cattle
ranches in the mountain areas of Colorado.2? The study concerned ranches in
Delta, Gunnison, Jackson, Park, Pitkin, and Routt counties of Colorado.
Ranches in this area are characterized by relatively small amounts of meadow-
land, usually irrigated, coupled with rangeland of various types. Rangelands
include privately owned land and public grazing land administered by the
Forest Service and Bureau of Land Management.

Twenty-six ranches were included in the study. These ranches were
divided into five size groups on the basis of animal units per ranch. Animal
unit equivalents were computed as follows: ome cow = 1,0 animal unit (AU); one
calf = 0.3 AU; one yearling = 0.67 AU; one bull'= 1.4 AU; and one horse = 1.25
AU.30 Ranches in Group I had less than 170 animal units; Group II--170 to 219.9
animal units; Group III~~220 to 319.9 animal units; Group IV--320 to 519.9
animal units; and Group V--more than 520 animal units. Average animal units
per ranch for the respective groups were: Group I--74 AU; Group II--181 AU;
Group III——254 AU; Group IV-~321 AU ‘and Group V--764 AU.

The results of the study are summarized in Table 2. The return to
operator labor, capital and management, or net ranch income, varies from
a negative $1,685 for the smallest size group (Group I--74 AU) to $7,709
for Group III (254 AU). The return to capital and management was determined
by valuing operator and family labor at the prevailing wage rates for hired
ranch labor. The return to capital and management was greater than zero for
only two of the five size groups (Groups II and III).

Total investment per ranch ranged from $59 970 for CGroup I ranches to
$622,256 for Group V. Return to capital and management as a percent of total
investment ranged from a negatlve 5.71 percent for Group I to 1.99 percent
for Group III.

When interest on total investment was imputed at a rate of 6 percent,
return to operator labor and management was negative for ‘all size groups,
ranging from -$4, 679 for Group III to -$36,807 for Group V. It could be
concluded that ranches in Group III were most efficient since they had the
smallest negative return to operator and family labor.

29Nelson, C. Alan and Melvin D. Skold, Resources, Costs and Returns on
Cattle Ranches in the Mountain Areas of Colorado by Size of Ranch, Technical
Bulletin 101, Colorado State University, Fort Collins, Colorado, 1970.

301bid., p. 8.
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TABLE 2. COSTS AND RETURNS ON CATTLE RANCHES IN. THE MOUNTAIN AREAS OF COLORADO.

Size of Ranch~-Animal Units

_Teem ' TYAAL T8 AU _ 254 AU 321 AU 764 AU

Total Receipts . $ 6,19  § 16,192 § 21,255 § 22,987 § 63,398
Total Operating Expémses 7,879 12,239 13,56 23,555 62,870
Return to Labor, Capital, | | -
and Management -1,680 3,953 7,709 -568 : 528
Labor Charge® '1;746_f 3,600 | 3,600 3,600 2,340

. Return to Capital and

Management . . -3,420 353 4,109  -4,168  -1,812

Return to Capital and
Management as a Percent

of Total Investment  ~5.70% 0.23%  1.99%2  -1.60%2  -0.29%
Total Investment §59,970  $155,074 . $206,471 $259,914  $622,256
Capital Charge. 6xP 3,508 9,304 12,388 15,595 37,335

Return to Labor and ' :
Management® -5,278 -5,351 = -4,679 -16,163 . -36,807

20perator aﬁdbfamily lahorfvalued at hired ranch 1aber wage rates.:

bCapital charge was computed by the author by taking 6.0 percent of the
“"total investment" figure.

‘ cReturn to labor and management was computed by the author by subtractlng
the capltal charge (6.0 percent of total investment) from the return to labor,
capltal and management.

Source: Nelson, C. Alan and Melvin D. Skold, Resources, Costs and
Returns on Cattle Ranches in the Mountain Areas of Colorado by Size of
Ranch, Technical Bulletin 101, Colorado State University, Fort Collins,
Colorado, 1970. ;

COSTS AND RETURNS ON CATTLE RANCHES IN
NORTH CENTRAL WASHINGTON

The resource requirements, costs, and returns of cattle ranches in
Washington were studied by Rogers. 1 North central Washington, especially

il

31Rogers, Leroy F., Budget Data for the Range Cattle Industry in North
Central, Northeastern and South Central Washington, Circular 494, Washington
State University, Pullman, Washington, 1968.
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Okanogan County, is one of the leading ranching areas of the state. Ranches

in the area typically use publlc lands administered by the Forest Service for
part of their summer grazing requirements. Budgets were constructed for four
different ranch sizes in north central Washington based on information from a
survey of ranchers.  Animal units were used as the measure of ranch size, and
the ranches budgeted ranged from 88 to 754 animal units.

The results of the study are summarlzed in Table 3. The return to
operator labor, capital and management, or net ranch income, varies from
§1,916 for the smallest .ranch to $18,556 for the largest ranchi. The return
to capital and management was determined by valuing operator and family labor
at prevailing hired labor wage rates (operator labor was classified as super-
visory labor). The return to capltal -and management was p031t1ve only for the
two largest ranches. »

TABLE 3. COSTS AND RETURNS ON CATTLE RANCHES IN NORTH CENTRAL WASHINGTON.

Size of Ranch-~Animal Units

_Item : 88 AU 213 AU - 356 AU 754 AU

Total Receipts $ 7,426 % 17,210 $ 27,894 . § 56,363
Total Operating Expenses 5,510 - - 13,983 -~ 20,154 37,807
Return to Operator Labor, ‘

Capital, and Management 1,916 3,227 7,740 18,556

Operator Labor Charge;a 6,000 - 6,000 6,000 6,000

Return to Capital and : - ; : ’
Management ~-4,084 ~2,773 1,740 12,556

Return to Capital and -
Management as a Percent 2 o ‘
of Total Investment b 1 b - 0.8% 2.9%

Total Investment - $68,895  $131,274  $206,306  $428,657

2Bagsed upon prevailing wage rates for supervisory ranch labor.
bRates not calculated because return was negative.
Source: Rogers, Leroy F.; Budget Data for the Range Cattle Industry in

North Central, Northeastern, and South Central Washington, Circular 494,
Washington State University, Pullman, Washington, 1968.
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. 'COSTS AND RETURNS ON SOUTHWESTERN

.:;j"";~W*' NORTH DAKOTA COMMERCIAL BEEF CATTLE RAVCHES

.

. Beef cattle are produced in v1rtually 311 areas: °f Nbrth Dakota.;
fHowever, the: major beef cattle ranching area in the state is the area south
and west of the Missouri River.32 A study was conducted by Dumn in 1%%8 to
determine the costs and returns om southwestern North Dakota ranches.
Sixty-five ranch operators were interviewed and the costs and returns from
beef. cattle production in 1966 were obtained from each. The 65 ranches
were divided into four size groups for purposes of analysis. The size of
:;the cow. herd was used as the measure of ranch gize. g

The results of the study are summarized in Table 4. Ranches in
‘Group I had 0-99 brood cows, Group II includes those having 100-199,
Group III contains herd sizes from 200-399, and Group IV includes all

ranches having 400 or more brood cows. The average herd size for all
ranches 1s 203 cows. g N o

Table 4 shows that capital investments in ranching are substantial.
All four ranch size: groups have an average 1nvestment per brood cow in
excess of $1,000. Total annual cost per cow is also high for all ranch
sizes. - Group III‘ranches have the lowest total annual cost per cow ($139)»

... When interest on investment of 6.0 percent is included asa part of
the fixed costs, total receipts fail to cover total costs (excluding opera-
tor and family labor). Thus, the return to operator.and family labor and
management is negative for all four ranch size groups. '

COSTS AND RETURNS ON CATTLE RANCHES
OF SHEYENNE VALLEY GRAZING ASSOCIATION, NORTH DAKOTA

The Sheyenne National Grassland is located in Ransom and Rlchland
counties of southeastern North Dakota. In 1970, 107 permittees used the. :
grassland for summer grazing. The average permit size was 98 animal unlts,
and the grazlno fee was $1.11 per AUM. ‘ g

A recent study examines costs and returns on cattle ranches of the
Sheyenne Valley Grazlng Association.34 The product prices and input costs

3240rth Dakota Crop.and Livestock Reporting Service, op. cit., p. 58.

, 33Dunn, Edward, V., Cost-Size Relationships of Southwestern North
Dakota Commercial Beef Cattle Ranches, unpublished M.S. thesis, North
Dakota State Unlver31ty, Fargo, North Dakota, 1968._

34Lelstritz Larry, Edward Dunn, and Jerome Johnson, An Economic
Analysis of a Proposed Grazing Fee Formula for Members of the | Sheyenne
Valley Grazing Association, a report prepared for members of the Sheyenne
Valley Grazing Association by the Department of Agricultural Economics,
North Dakota State University, Fargo, North Dakota, 1970.




| TABLE 4. COSTS AND RETURNS ON SOUTHWESTERN NORTH DAKOTA COMMERCIAL BEEF CATTLE
RANCHES, 1966

S
‘(

Ranch?Size——Number‘éf;Brood Coﬁs

o ~Group I Group II Group IIT  Group IV
Item ‘ __ _ (0—99);_ (100-199)<H (200—399) (400 4
Average Number of Brood - ' :

Cows . ' o 78 o141 272 - 486
Average Acres Per Ranch Used ‘ ' ' " -

for Cattle Production o 1,414 3,722 - 6,582 11,351
Average Capital Investment , ‘

Per Brood Cow o » if ' $ 1,177 ©$1,102 °  $ 1,074 $ 1,023
Fixed Cost Per Cowd S w1 1295 101
Variable Cost Per Cow S 65 54 o 44 65
Total Annual Cost Per Cow 176 156 139 166
Total Receipts from Beef ’ -

Cattle Per Ranch $10,800 - $20,050 - ’$36,501 $67,004
Total Fixed Cost Per : ’ o _— b.lﬂ

‘Ranch® S 8,678 14,341 25,718 49,132
Total Variable Cost Per = o A ‘ ‘ ' 5

Ranch | 5,077 7,651 12,105 31,543
Returns to Operator and |

Family Labor and Manage— ! ; o ' _

ment Per Ranch © - =2,955 © =1,942 S -1,322 -13,671

8Includes interest on investment of 6.0 percent.

Source: Dunn, Edward V., Cost Slze Relatlonshlps of Southwestern
North Dakota Commercial Beef Cattle Ranches, unpublished M.S. the51s, North
Dakota State Unlver81ty, Fargo, North Dakota, 1968

used in the analysis reflect the conditlons prevaillng from 1967 through 1970,
a period of relatively high cattle prices. The physical 1nput-output coef~-
ficients used in the analysis reflect resource levels and production practices
common among Association members. Superior management is assumed. Feeder
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')v400 pounds and selllng ----- for $32/cwt """"" andwhelfers welghlng 375 pounds“and selllng
for $30/cwt. Replacement of the cow herd was at a rate of 16 percent and 2

90 percent calf crop was assumed.35 One bull Was assumed to be used per 30
“*‘cows.‘ cTL .

In arriving at 1nvestment requirements, breeding cattle were valued at
the following levels: breeding cows, 3 years and older--$275; yearling .
‘replacement heifers--$175; and bulls--$600. Land suitable for grazing and
capable of producing 0.9 AUM's of grazing per acre was valued at $70 per acre,
while land suitable for hay production and capable of producing 1.5 toms of
‘native hay per acre was valued at $100 per acre. 36 The results of the analy51s
are presented in Table 5.

' - If the; ranch operator and family are assumed to furnish all ranch 1abor
(no labor is hlred) and all of the capital invested in the business (no money
-1s borrowed), then the return to operator and family labor and capital per .
brood cow is $59.31. If labor is charged at $1.60 per hour, the Federal mini-
.Mum wage, then the return to capital:is $30.51. The return, to capltal is

4.35 percent of the total capital employed in production.

Most ranch operators do not furnlsh all of the capltal employed in the
ranch business,. but rather must borrow.some.capital.. During the period being
considered, long-term loans secured by farm mortgages were generally available
from commercial sources at interest rates of approximately 7.0 percent. Loans
of shorter duration carried: ‘higher interest rates. 1f borrowed caPital is
employed under these conditions, the rate of return to the operator s own
capital is reduced. Table 5 shows the rate of return to. the operator CR

~capital when: different amounts of capital are borrowed. If 10 percent of
the total capital investment were borrowed at an interest rate of 8 percent
the return to the operator's capital would be 3.9 percent. If 20 percent o
of the total investment were borrowed, the return to the operator's capi~-
tal would be 3.4 percent if 40 percent of the total investment were bor-
rowed, the return to the operator’s capital would be only 1.9 percent; and .
if 54 percent of the total investment were borrowed at an 1nterest rate of

.8 percent, the return to the operator's:capital would be zero. That is,

it would require the entire return to investment to pay 1nterest on the
borrowed capital. h

, : 35The 90 percent calf crop is ‘to be interpreted es 90 calves weaned
per 100 cows bred (confirmed by fall pregnancy test) ~

36Mr. Joe Milton, Secretary-Treasurer of the Sheyenne Valley Grazing
~Association, and Mr. Don Nelson, District Forest Ranger, Custer Natiomal
Forest, furnished much of - the necessary informatlon concernlng prevailing
productlon practices and land values. :
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TABLE 5. RETURNS TO OPERATOR RESOURCES PER BROOD COW, COW—CALF RANCHES OF
SHEYENNE VALLEY GRAZING ASSOCIATION, 1967-1970.

Total Receipts Per Brood Cow : ' $115n83

Total Direct Costs Per Brood Cow . 32.22
Total Fixed Costs Per Brood Cow ' : 15.23
Return to Capital, Labor and Grazing Permit ‘ 68.38
Grazing Costs (Fee and Other Expenses) ' 9.07
Return to Capital and Labor Per Brood Cow ‘ ) 59.31
Labor Charge (18 Hours @ $1.60 Per. Hour) . ‘ 28.80
Return to Capital Per Brood Cow ‘ o - 30.51
Capital Investment Per Brood Cow ‘ - B 701.49
- Return to Capital (Percent) ' . 4.35

Cage I - Operator Has 100 Percent Equity:

Capital Borrowed Per Cow ' ¢ 0.00
Return to Operator's Capital (Percent) ' 4.35.

Case II - Operator Has 90 Percent Equity:k

Capital Borrowed Per Cow C ’ 70.15

Interest on Borrowed Capital (@ 8 Percent)v : 5.61 A
Return to Operator's Capital o - | 24,90
Return to Operator's Capital (Percent) ' ‘ - 3.9%

Case III - Operator Has 80 Percent Equity:

Capital Borrowed Per Cow ' o 7 140.30

Interest on Borrowed Capltal (@ 8 Percent) ' 11.22
Return to Operator's Capital o 19.29
Return to Operator's Capital (Percent) . 3.47%

Case IV - Operator Has 60 Percent Equity:

Capital Borrowed Per Cow 280.60

Interest on Borrowed Capital < o S - 22,45
Return to Operator's Capital | - ' : 8.06
Return to Operator's Capital (Percent) 1.9%

Case V - Operator Has 46 Percent Equity:

Capital Borrowed Per Cow 381.37
Interest on Borrowed Capital 30.51

Return to Operator's Capital 0.00
Return to Operator's Capital (Percent) 0.0%

Source: Appendix Table 4.
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- 'EFFECT' OF INCREASED GRAZING ‘FEES ON

~ INCOMES AND RESOURCETRETURNS"OF"CATTLE”RKNCHES*f”%”‘

In this section the effect of increased grazing fees on Sheyenne Valley

ranches is examined. The analysis of Caton and the joint study group37 con=

cerning this subject is also examined. Both studies led to ‘similar conclu-,,

sions. In summary, both studies regarded grazing fees paid for the use of
Federal rangelands as a direct operating cost for a ranch operator, the
same as cash outlays for purchased feed or hired labor. In the short run,
an increase in grazing fees can be expected to be fully reflected in higher
total operating costs and, hence, in lower net ranch income. The magnitude

of the impact of an increase in grazing fees on net ranch income would depend
upon the relative importance of Federal rangeland as a source of feed. The
ranches obtaining the largest proportion of their feed from Federal rangeland

would logically be affected the most from an increase in grazing fees.

SHEYENNE VALLEY CATTLE RANCHES.

The ranches of the Sheyenne Valley Grazing Association typlcally use
the Sheyenne National Grassland for a six-month summer grazing period. A
ranch using the Sheyenne National Grassland for all of its summer grazing
would obtain about half of its total feed requirements from Federal land. .

Because increases in grazing fees are reflected in higher operating
costs, increased grazing fees reduce net ranch income. If the return to
invested capital is computed as a residual after deducting a charge for
operator and. family labor from the net ranch income, the rate of return
to the operator s investment can be expected to vary 1nverse1y to the
level of the grazing fee.

The returns to the ranch operator's investment with different assumed
levels of operator equity and grazing fees are presented in Table 6. Five
levels of operator equity are shown: , 100 percent, 90 percent, 80 percent
60 percent and 46 percent. Four levels of grazing fees are shown: $1.11
per AUM, $1.42 per AUM, $1.65 per AUM, and $2.00 per AUM. The rate of
return to operator investment ranges from 4. 35 percent when the equity
level is assumed to equal 100 percent and the grazing fee is assumed to
be $1.11 per AUM, to 0.39 percent when equity is assumed to be 60 percent
and the grazing fee is assumed to be $2.00 per AUM.

.3ZCaton, D. D. (Project Leader), ERS 248, op. cit., p. L.
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TABLE 6. RATE OF RETURN ON RANCH OPERATOR INVESTIMENT WITH VARIOUS LEVELS
'OF OPERATOR EQUITY AND GRAZING FEES, SHEYENNE VALLEY GRAZING ASSOCIATION,
1967 1970° :

- Return to - . ~ Rate of Return
Operator Grazlng Fee' Operator Investment Operator Investment on Operator
Equity Per AUM Per Brood Cow Per Brood Cow Investment
(percent) (s) , (%) | . (%) (percent)
100 1.11 -~ 30.51 ' 701.49 . . 4.35
100 1.42 28.28 S 701.49 = 4,03
100 1.65 26.62 701.49 3.79
100 2.00 24,10 701.49 3.43
90 1.11 , 24.90 631.34 3.94
90 1.42 o 22,67 631.34 3.59
- 90 - 1.65 21.01 ' 631.34 ‘ 3.32
90 - 2.00 18.49 631.34 ; 2,92
80 1.11 19.29 561.19 o 3.43
80 1.42 17.06 561,19 o .3.03
80 1.65 15,40 561.19 2.74
80 .. 2.00 12,88 561.19 : 2.29
60 ' 1.11 8.06 420.89 ' 1.91
60 1.42 5.83 ... 420.89 ' 1.38
60 ' 1.65 4.17 , 420.89 ' - 0.99
60 2,00 1.65 420.89 0.39
46 ‘ 1.11 , 0.00 320.12 , . 0.00
46 1.42 ~2.23 ‘ 320.12 ' -0.70
46 1.65 -3.89 320.12 ~1.22

4’6 ) 2 -00 . . —6 -4’1 ‘ 320'12 . - —'2000

Source: Computed from Table 5.

 CATTLE RANCHES USING PUBLIC LAND IN THE WESTERN STATES

The joint study gr‘;{oup‘38 also considered the effect of increased grazing
fees on operating costs and net ranch incomes. In 1960 the grazing fees on
the Bureau of Land Management ranges were approximately $0.20 per animal unit
month, while those on Forest Service ranges were about $0.60 per animal unit
month, The joint study group concluded that, if the 1960 grazing fee on both

381hid.
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types of range were 1ncreased by $O 20 per anlmal unit month, the average net

(from $4,361 to $4 105). This represents a decrease in net ranch:.income: of
5.9 percent. The reductions in net ranch income on individual cattle ranches
studied would vary from $25 to $1,699.39 The differences in the effect of
graz1ng fee 1ncreases between individual ranches depend prlmarily on the
_size of the gra21ng permit held by the ranch. ’

If the 1960 level of grazing fees were increased by $0 80 on both
types of ranges, met ranch income on the 69 cattle ranches would be reduced
by 23.5 percent.#0 Ranches in the Intermountain Area (includes parts. of
Nevada, Oregon, Idaho, Wyoming, Utah, Arizona, and New Mexico) would, as
a group, have the greatest absolute reduétion in their net ranch income.

CONCLUSIONS AND IMPLICATIONS

Increases in grazing fees lead to higher operating costs on ranches
using Federal rangeland. In the short run increases in grazing fees result
in decreases in net ranch income. The returns to the ranch operator 's
resources, labor, and capital also decline as grazing fees are increased,
all other things being ‘equal.

In the long ruﬁ'ranch income might be supported by improved produc-
tion practices which would increase the productivity of owned and leased
rangeland. 41 A program of range improvement is limited, however, by the
climate, soil, and topography of the area involved and by the costs of
range improvement practices. Some ranchers might be able to meet the
increased costs by expanding the size of their ranches. However, if some
ranches were to be expanded in acreage, others would have to cease opera-
tion since an expanding ranch could gain land only from other ranches.

IMPACT OF INCREASES IN GRAZING FEES ON THE REGIONAL ECONOMY
‘ OF A RANGE LIVESTOCK PRODUCING AREA

An increase in grazing fees can be expected to be fully reflected
in net ranch income in the short run. Opportunities may exist, however,
for supporting net ranch income in the long run. A question which arises
in connection with decreases in ranch income is the effect of the decrease
in ranch income.on other businesses in the area. In general -a decrease

in ranch income would be expected to lead to a decrease in expendltures
. by ranchers for production inputs and consumer . goods, As nonagrlcultural
‘ bu51nesses would ‘then sell fewer goods and services ‘to the agrlcultural

31pid., p. 18.

401bid., p. 19.

4l1bid., p. vi.
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sector (the ranchers); nonagricultural income would also be expected to
decrease. Thus, an increase in grazing fees can be said to have two effects
on the level of total income of the local or regional economy, a direct
effect and an indirect effect. The direct or primary effect is a reduction
in ranch income.  The indirect or secondary effect is a reduction in incomes
of other businesses as a result of the initial decrease in ranch income.

- A method for quantltatively measuring the secondary effects of an

'1n1t1a1 change in income of one sector of an economy is provided by input— .

output analysis. 2 Input-output analysis provides a basic technique for
analyzing the interrelationships among sectors of an economy. Development
of an input-output model for a regional economy begins with the tabulation
of transactions among the various economic units in the economy. The
transactions consist of all expenditures made by the respective economic’
units to-all other firms and households in a given time period. The
transactions for all economic units within a particular sector are aggre-
gated to represent the transactions of the entire sector,4 Transactions
for all sectors can be arranged into a' transaction table or payments matrix.

The transactions table, or. payments matrix, is the basic table of
input-output- analysis. 7From the transactions table, trade coefficients
and -interdependence coefficients can be derived. .The interdependence
coefficients can then be employed to estimate the effects of 'an initial
change in the income of one sector on the income or transactlons of other
sectors. : :

THE IMPACT OF GRAZING FEE INCREASFQ ON THE NORTH DAKOTA ECONOMY

An input-output model for North Dakota has been developed and teoted
by Sand. 44 Subsequent testing of the model has been performed by other
researchers.45 The input-output model can be employed to estimate the total
impact of grazing fee increases on the North Dakota economy.

The first Step in estimating the total impact of an increase in
grazing fees is to estimate the direct or primary impact of increased

42For a more detailed discussion of input-output analysis, see -
Chenery, H. B. and P. G. Clark, Interindustry FEconomics, Wiley & Sons,

New York, 1964, and Heady, E. 0. and W. Candler, Linsar Programming

Methods, Iowa State Unlver31ty Press, Ames, Iowa 1963, p. 475.

43Sand Larry D., Analysis of Effects of Income Changes on. Inter—

Hsectoral and Intercommunity Economic Strucfure unpublished M.S. the51s,

Department of Agricultural Economics, North Dakota State Unlver31ty,
Fargo, North Dakota, 1966.

4b41pid.
451n particular; Senechal, Donald M., unpublished‘papefs, Department

of Agricultural Economics, North Dakota State University, Fargo, North
Dakota, 1970.
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grazing fees: on net ranch: income. ' To make this estimate, it~ is assumed that

in--the-short ‘run’ an increase in grazlng fees would produce -an- equlvalent e

reduction in net ranch 1ncome.‘ ’

In 1970 five grazing associations used the Natlonal Grasslands in
North Dakota., These associations paid grazing fees for approximately -
425,600 animal unit months of grazing. In 1970 the basic grazing fee for
four of the-associations was $0.70 per AUM, while the Sheyenne Valley Grazing
Association paid a basic fee of $1.11 per AUM. It has been proposed that in
1972 all five associations pay a fee of approximately $1.65 per AUM. 46 Imple-
mentation of this proposal would result in a total increase in grazing fees
of approximately $378,500 by 1972 over the amount paid in 1970. Assuming
that grazing fee increases are fully reflected ‘as decreases in ranch income;
the proposed grazing fee increase would cause a direct or primary reduction .
of income in the livestock sector of the North Dakota economy of about
$378,500, all other thlngs being equal 47 . o

The second step in estlmating the total 1mpact of 1ncreased grazlng
fees on the regional economy is to estimate the indirect effects. The North
Dakota input-output model is the mechanism used for estimating these indirect
effects. Employing the input-output model,’ an initial decrease of livestock
sector income is estimated to lead to a total reduction in gross recelpts
of $1,297,355. . This total reduction is the sum of the direct or primary
effect ($378,500)'and the secondary or indirect effects which totaled
$918,855. Table 7 shows the total of direct and indirect effects by major
sectors of the regional economy. The livestock sector shows the largest
total gross receipts decrease with a reduction of $415,113. This total
decrease results from the addition of a $36,613 indirect reduction of gross
receipts in the llvestock sector to the initial $378,500 income reduction.
The wholesale and retail trade sector has a reduction in gross receipts of
$246,495, while the crops sector has a gross receipts reduction of $130,950.
The household sector experiences a gross receipts reduction of $313,88l.

The impact of the grazing fee increase appears likely to be concentrated
most heavily on the local trade areas near the National Grasslands. ' The major
trade areas to be most severely affected would probably be the Williston and:
Dickinson Trade Areas in western North Dakota because these trade areas con-
tain the Little Missouri and Cedar River Grasslands. The smaller local trade
centers located close to the Grasslands would probably be even more severely
affected. ‘

46This proposal was made by representatlves of the United States Forest
Service to the North Dakota Grazing Association at a meeting held at Dickinson,
North Dakota, November 16, 1970. The $1.65 figure for 1972 assumes that a:
beef index would be used as the adjustment device and that beef prices in
1971 would be at the same level as in 1970.

47The Cedar River National Grassland was not included in the analysis,
and so the income reduction which would result from increased grazing fees
is slightly understated.  However, the relatively small size of the Cedar
River Grassland causes the understatement to be minor.. PR ‘ :
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TABLE 7. ESTIMATED REDUCTIONS IN GROSS RECEIPTS RESULTING FROM ESTIMATED
'DECREASE IN LIVESTOCK SECTOR INCOME, NORTH DAKOTA.2

" Reduction in

‘Sector - o GroSs'ReceiQ;s‘

Crops | L $ 130,950
Livestock o 415,113
Wholesale and Retail Trade = ' : : 246 ,495
Service ; ' 32,748
Transportation, Communications

and Public Ut111t1es v 14,651
Construction . 90,860
Finance, Insurance and Real Estate ; 34,412

Total Bu51ness Sectors - o ' 965,229
Households? o o 313,881
Government ‘ o 18,248
Total (All Sectors) K o $1,297,358

aDecrease‘in‘livéstc‘)ck seétbr:ihcome estimated as $378,500.

bProprletors incomes, wages and salarles and other household
receipts.

FACTORSVTO BE CONSIDEkED_IN ESTABLISHINGAA GRAZING‘FEE FORMULA

Many dlfferent agenc1es have struggled with the problem of establlshing
a satisfactory formula for determining grazing fees on public lands.48 Inten-—
sive studies of grazing fees and grazing land values conducted by Federal
agenc1es and by land grant universities date back more than 40 years.49 The
many different studies of grazing fees and the fact that a new method for
establishing fees is now being proposed suggest that the establishment of
grazing fees is a very complex task. The task is complicated by a number
of factors. First, since the Federal or State govermment is the landlord,
there may be some question as to what the proper objectives of the government

48For a brief review of grazing fee formulas used by dlfferent agen01es,
see McDowell, James I. and Jerome E. Johnson, An Economic Analysis of
Alternative Methods for Establishing Grazing Rentals on State School Lands
in North Dakota, Agricultural Economics Report No. 37, Department of Agri-
cultural Economics, North Dakota State University, Fargo, North Dakota,

1964.

49Clawson, Marion, The Western Range Livestock Industry, lst ed.,
McGraw-Hill, New York, 1950, pp. 269-276.
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should. be. in its landlord role. The administrative agency could be primarily-
- concerned with resource management-and achievement-of an optimum-level of out=

put from the lands and assess a charge that would be merely sufficient to
cover direct administrative costs. On the other hand, the administrative
agency could be primarily concerned with obtaining the maximum possible
revenue for the public treasury and concern itself with resource management:
only to the degree of preventing deterioration of the lands.

The concept of multiple use of Federal lands is a second complicating
factor. The multiple use concept in basic terms is that Federal range and
forest lands have several resource values.or. are valuable for several uses.
The five primary resource values of Forest Service ranges are timber, water,
forage, wildlife, and recreation.’l These public lands are managed with con-
sideration for each of the resource values. Each resource value is important
to a particular group of users. It would appear, then, that use charges
should be levied on all users on the same basis. If, for instance, the
criterion for establishing grazing fees is to be the covering of adminis-
trative costs, then users of the timber, water, wildlife, and recreation
resource values should also be charged on the basis of the direct adminis-
trative costs associated with each use. Such an allocation of administrative
costs might prove difficult. ' '

The use of the "fair market value" concept as the basis for user
charges could also lead to complications. While the market value of forage
and timber could be estimated, the recreation and wildlife resource values
might be very difficult to estlmate. The market for these resources might
be difficult to define or in some cases virtually nonexistent.

A third factor which compllcates the problem of establishing grazing
fees on public lands is the very high degree of interdependence between
public and private lands in many western range areas. Often the public
land furnishes the summer grazing for livestock while the private land
furnishes the winter feed. Each of the two types of land are absolutely
essential to ranch operations as customarily carried on in the area.”2 '
Together, the public and private land make well-balanced ranches separately,
their individual values might be considerably reduced. When public and’
private lands bear a complementary relatlonshlp of this type, the marginal

50por detailed discussion of the evolution of Federal administrative
objectives over time, see Foss, Phillip 0., "The Determination of Grazing
Fees on Federally-Owned Range Lands," Journal of Farm Ecopomics, Vol. 41,
No. 3, August, 1959, pp. 535-547.

51Forest Service, Gra21ng Fees on National Forest Range, CI Report v
No. 3, Unlted States Department of Agrlculture June, 1969, p. 1.

52¢1awson, op. cit., p. 254.

e
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value of each type of land may be very difficult to ascertain. The value of
Summer pasture to a particular ranch, for instance, will depend upon the
amount of winter feed available.d3

Before a grazing fee formula can be established, it is essential that
the goals and objectives of the parties involved be identified. Only then
can a formula be designed which will produce results consistent with the
goals and objectives of the interested parties.

Many of the more important goals of ranchers and goals of the Federal
govermment which relate to land use have often been stated and are briefly
sumparized in this section. The following discussion will be confined to
those goals which are particularly important with regard to the use of
public lands. , ,

GOALS OF THE FEDERAL GOVERNMENT

The goals of the Federal government in 1ts role of proprletor of the
Federal rangelands are many and varied. - Only a few of the more important
goals will be discussed,

The Forest Sexrvice 1ncludes the follow1ng as some of the major
objectives of its rangeland management program:

1. To,develop the range resources of the pdblic lands and manage
them for sustained grazing.

2. To demonstrate sound grassland agriculture and conservation
practices, :

3. To promote the stability of family ranches and farms in local
areas where National Forests and National Grasslands are located.

The Public Land Law Rev1ew Commission suggests the following obJectlves
for Federal management of rangelands 135

N l. To attain maximum economiC'efficiency in the production and -
use of forage.

2. To support regional economic growth.

3. To conserve and improve range resources to the extent that
is feasible. -

. 31bid., pp. 254-255.
S4porest Service, CI Repoft No. 3, op. cit., p.. 1.

53Public Land Law Review Commission, op. cit.
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4, To protect env1ronmental quallty and provide habitat for

-_*..,-L _.. iw]_ld.l.ife S . P : ‘v.-r. SR

Fair market value is recommended by the Public Land Law Rev1ew Comm1551on
as tbe basis for grazing fees 5 . _— "

GOALS OF THE STOCKMEN

- The goals of. the Federal government and the stockmen are generally
quite compatible. The major difference between these two parties 1s in the
order of pllorlty of the goals.:* : ’

- The stockmen may. be 1nterested in achieving all of the same goals
as the Federal government; but unless the stockmen are able to achieve the
primary goal of economic solvency, they will not be able to attain the
other goals specified. By necessity, income becomes the most important
goal to the stockmen. In other words, the ranching operation must first
survive as a busginess before other values assoc1ated with ranching can be
realized by the rancher and his fam11y.57 . T

While income is certalnly not the only goal of stockmen it is an
important one, : Although stockmen may bé willing to accept returns to their
labor, capital and management which are considerably lower -than those
realized in other sectors of the economy (and examination of tlie costs and
returns on cattle ranches indicates that they have been doing so), a certain
minimum level of income is nceded to meet business commitments and -provide
for an adequate level of family living. In addition, all stockmen would
prefer to receive returns to their resources which would be comparable to
returns in other businesses. :

- Conservation apparently is a high level goal for many stockmen as
it is for the Federal government. Much progress has been made since the
dark and dusty days of the 1930's, and the economic value of soil conserva-
tion practices has been convincingly demonstrated to farmers and ranchers.

The protection and enhancement of envirommental quality is also an
important goal to stockmen. The rangeland environment of pure air and
unspoiled natural beauty is one of the important "fringe benefits" of
the ranching occupation.

56public Land Law Review Commission, op. cit.  PLLRC defines fair
market value in terms similar to those used by the Bureau of the Budget
(i.e., rates for private leases less adjustments).

57For an excellent discussion of the goals and valués of farmers and
ranchers, see Tweeten, Luther G., Foundations QE'Farm Policy, University
of Nebraska Press, Llncoln, Nebraska, 1970, pp. 1-25.

[ERPeE
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Stockmen as a group also appear to believe that greater efficiency is
a desirable goal. They subscribe to the agricultural belief that "it is good
to make two blades of grass grow where one grew before.' 58 Thus, they are pre-

disposed to favor programs to increase the carrying capacity of public range-
lands.

- As has been mentioned earlier, the goals of the stockmen and the Federal
proprietor are generally quite compatible. Both the stockmen and the Federal
agencies would appear to agree that conservation and improvement of rangelands
is a proper objective. Both groups also appear to agree on the desirability
of" maintaining envirommental quality. In fact the only major conflict of
interest appears to involve the orazlng fee level and the method of estab-
lishing the. fees.

Informatlon presented earlier indicates that at recent levels of product
and input prices, range livestock producers are mot able to earn returns on their
labor, management, and capital resources which even approach the returns com-
monly obtained in other sectors of the economy. While ranchers may not be
motivated entirely by considerations of profit and resource returns, they
no doubt do believe that they should be able to obtain a fair rate of return
to thelr resources°

A fair return to a resource, be it land, labor, capital, or management,
is difficult to define. The word "fair" often connotes equity or justice.
A fair return mlght then, be regarded as an estimate of the return that the
resource should receive in order that equitable results be obtained as between
resources Or resource owners. -Since the concepts of equity and justice are

not readily quantifiable, attempts to determlne fair returns usually make use
of market values.

Two different market values may be relevant in considering equitable
returns to resources: purchasé price and salvage pricé: The purchase price
or acquisition price of a resource is the price which a firm would have to
pay to.acquire that resource. The salvage price or opportunity cost of a
resource is the return which could be obtained from a resource by shifting
it from its current use to its best alternative use. These two prices_may
be identical for some resources and considerably different for others. 2 A
strong case could probably be made for either of the two prices as the rele-
vant "fair" rate of return.

581bid., p. 8.

39For further discussion of these conmcepts, see Hathaway, Dale E.,
Government and Agriculture, The MacMillan Company, New York, 1963, and
Tweeten, Luther G., "Theories Explaining the Persistence of Low Resource
Returns in a Growing Farm Economy," American Journal of Agricultural
Economics, Vol. 51, No. 4, November, 1969, pp. 798-817.
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i In'defining the "fair market value" of grazing use of public' lands as

- the private~land lease rate less anradjustment for: differences in services
provided, the Bureau of the Budget and the Forest Service appear to favor
acquisition price as the measure of fair returns.®0 The studies reviewed
earlier indicated that western livestock ranches did not obtain returns to
operator and family labor, management, and invested capital which even
approached the acquisition price of these resources durlng the.last decade.

. Ihe informatlon avallable on costs, returns, and incomes in cattle
yranchlng appears to indicate that the total receipts from most ranching
operations are simply not sufficient to allow all resources to earn returns
equal to their "fair market value" or acquisition price.: Thus, both.the
stockman and the govermment may need to accept something less than Ufair .
market value" for their resources if a grazlng fee compromise acceptable

to both parties is to be achleved. ' -

ANALYSIS OF THE GRAZING FEE FORMULA PROPOSED
“BY THE FEDERAL GOVERNMENT |

The grazing fee formula proposed by the Federal government is based
upon lease rates on privately owned grazing lands. The base grazing fee for
public land users is established by.subtracting from the lease rates on
privately owned grazing lands the costs incurred by users-of public lands
which are not incurred by lesseces of privately owned grazing lands. The’
users of public lands typically incur costs for maintaining fences and -
water facilities which would be paid by the landlord under the terms of a
typical private lease. The base grazing fee was established on the basis
of data collected by the Statistical Reporting Service in 1966. When the
data collected in 1966 were averaged over the entire western United States,
a base grazing fee for 1966 of $1.23 per animal unit month was obtained.

The bese graéiﬁg fee is edjusted annually by an index of the pre- -
ceding year's prlvate land lease rates. This index has 1966 as its base
year. : : :

Stockmen find the proposed grazing fee formula to be objectionable
for several reasons. Perhaps the most important objection of the stockmen
is their concern over the use of the private land lease rate index as the
adjustment factor in the formula. Before the desirability of the private
land lease index as a factor in the formula is evaluated, the economic
forces affecting rental rates and prices of agricultural land should be
examined.

60porest Service, op. cit.
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ECONOMIC FORCES AFFECTING AGRICULTURAL LAND PRICES -
AND RENTAL RATES IN' THE NORTHERN PLAINSOl

- In the years since 1945 farmland prices in the United States have risen
steadily to levels higher than ever before attained. The official United
States'Department of Agriculture report series, Farm Real Estate Market
Developments,%2 reports that the index of average farm real estate values per
acre for the 48 adjacent states was 46 in 1945 and rose to 160 in 1967. In
1948 the index surpassed the previous high which had been attained in 1920.

‘ - The rapid and steady increase in land values during the past two decades
has been of special interest because of the tendency of land values per acre to
rise more rapidly than net farm income per acre. Between 1950 and 1967, land
values per acre more than doubled while net farm income per acre increased only
15 percent. This difference in the trend of land values and net farm income
has been cause for considerable interest and some concern on the part of both
economists and others interested in the land marlet. Table 8 shows indexes

of farm real estate value per acre and net farm income per acre for the United
States and also shows the index of farm real estate value per acre for the

four Northern Plains States.

A study by Scofield®3 indicates a strong relationship between net farm
income and land prices in a given time period. However, net farm income is
less adequate as an explanation of land price variations over time. Since
1950, net farm income has not kept pace with increases in land prices.

On the average, the income rate of return to farm real estate has
generally been lower than corresponding returns to nonfarm investments in
recent years, but land price increases have resulted in substantial capital
gains on farm real estate. If current capital gains cause buyers to form
expectations of substantial capital gains in the future, then buyers may
be willing to pay high prices for land even though income returns to land
are very low. '

Net rental returns from farmland are difficult to estimate, especially
returns from share renting. However, the United States Department of Agri--
culture provides estimates of the net rental return to farmland for the years

'61The'major portion of the discussion presented in this section is
derived from a study made by Leistritz, Fredrick L., Simulation Analysis
of the Farm Real Estate Market and Farm Enlargement in Southwest Nebraska,
unpublished Ph.D. thesis, Department of Agricultural Economics, University
of Nebraska, Lincoln, Nebraska, 1970.

62united States Department of Agriculture, Economic Research Service,
Farm Real Estate Market Developments, CD-70, United States Government
Printing Office,‘Washington, D.C., 1968.

63Scofield, William H., "Land Prices andpFérm'Inccme‘Rélafiohships,"
Agricultural Finance Review, Vol. 25, May, 1963, pp. 13-22.
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TABLE 8. VALUE OF FARM REAL ESTATE PER ACRE AND NET FARM INCOME PER ACRE,
NORTHERN ‘PLAINS AND UNITED STATES;1950=1967: ‘

Index of Average
S R i e © Value of "Fé‘,m
cIndex ‘of Average Value Index of Net Farm " 'Real Estate,

“of Farm Real Estate,  Income Per Acre,’ 'Northern Plains
_ 3 " United States United States ' States?®
Year - - (1957-59 = 100) _(1957-59 = 100) - (1957-59 = 100)
1950 ¢ 65 - - T 110 o 70
- 1951 S 75 : 129 o 79
1952 82 : 121 » 87
1953 S 83 - ~ Co 105 ' - © 90
1954 o 82 B T \ 87
1955 » 8 .o 93 90
1956 89 93 9l
1957 - - 0795 . : 93 o 93
1958 - b 99 e » 112 o : 100
1959 106 95 - SR 107
1960 111 100 109
1961 S 112 ¢ SRR 108 » : 110
1962 - 118 - ‘ ‘110 ‘ : o 116
1963 o 123 = . S 110 ’ 120
1964 - 13t : : 103 ' N 126
1965 139 126 134
1966 ‘ 150 o © 138 . 144

1967 » 160 ! 127 155

8Northern Plains States ‘are Kansas, Nebraska, South Dakota, and North
Dakota. ' ‘ R ' o "

Source: United States Department of Agriculture, Economic Research
Service, Farm Real Estate Market Developments, CD-70, April, 1968, and Farm
Income Situation, Supplement No. 203, August, 1966 Unlted States Government
Printing Office Washington, D.C.

1959-1965.64 Table 9 shows the ratio of estimated net rent to value of farm
real estate for -1959-1965 for the United -States. The ratio is fairly con-
stant over time, which would indicate that the rise in net rents has been
keeping pace w1th the rise in land values in recent years. An increa51ng
percentage of net farm income is apparently’ belng capltalized 1nto land values

64For a description of the methods used.in estlmatlng net rental returns
to farmland, see United States Department of Agriculture, Parity Returns
Position of Farmers, Report to the Congress of the United States, 1967.
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TABLE 9. ' NET SHARE RENT AND NET CASH: RENT AS A PERCENTAGE OF LAND VALU&,
UNITED STATES 1959—1965. ' :

' Ratio of Net Rent to Value

Year - " Share Cash ‘ ' Combined2

- (percent) (percent) - (percent)
1959 5.5 4.6 5.4
1960 556 4.7 5.4
1961 6.4 b 6.0
1962 6.4 45 6.1
S 1963 6.4 4.2 6.0
1964 5.9 | 42 5.5
1965 5.9 4 o 5.5

aThis figure was calculated by weighing the share and cash rent to
value ratios by the relative amounts of rented land operated by each of
these two classes of tenants. :

Source: Unlted States Department of Agriculture, Parity Returns
Position of Farmers Report to the Congress of the United States9 1967,
p. 35.° :

and rents.' RlSlng net rents may help to explain rlslng land prices but the
forces causing rents to rise at a faster rate than net farm income are Stlll‘
in need of clarlficatlon. '

When a farm f1rm seeks to acqulre additional land resources, it has
two main alternatlveS*—buv1ng the ‘land or rentlng it. If the land is pur-.
chased, its services are acqulred for many future production perlods while
if the land is rented, its services are contracted by the firm for a limited
period of time, usually one year, but often with options to renew. the rental
contract annually.

4 ,In the case;of the rental market, the demand for land should be based
upon the marginal value product of land. If the firm employed only one

650ne year is the standard term of 1ease in most farmlng areas, including

the Great Plains Area. However, the average term of tenure (the time that a
given tenmant occupies a given tract of rented land) is con51derab1y longer
than one year because many one—year leases are renewed°



- 32 -

resource, the firm's demand for land would be identical ‘to the marginal value

‘product. Since firms in fact employ more than one resource, the firm's demand - -~ -

for any one of those resources will differ from the marginal value product
because of the resource substitution which occurs in response to changes “in
relative prices. The greater the degree of substitutablllty between resources,
the gredter will be the elasticity of resource demand other ‘things-being *
equal.

EMPIRICAL INVESTIGATION OF FORCES INFLUENCING RENTAL RATES

A recent study of land prices and net rents in a wheat produclng area
of the Great Plains revealed a strong relationship between prices and rents.07
Multiple regression and simulation analysis were employed to study land prices
and rents during the period 1945-1967. The study area was five counties in
the wheat-summer fallow area of southwest Nebraska: Cheyemne, Deuel, Keith,
Kimball and Perkins counties. Land price and net rent per acre were found
to be highly correlated over the 23-year period of study (correlation coef-
ficient, r = 0.84). Land price per acre increased more than 300 percent in
‘the study area between 1945 and 1967, rising from $24.50 per acre in 1945
to $116.50 per acre in 1967. Net cash rent per acre also increased substan-
tially, rising from $1.39 per acre in 1945 to $9.37 per acre in 1967.68 -Net
farm income per acre, on the other hand, showed no distinct trend with
respect’ to time during the perlod 194J—1967 in the study area.

From the results of the empirical investigatibn, it was conclnded
that land prlces and net rents. have a strong functlonal relationship. The
their farms appeared to be the prlmary causal force behind the steady and
rapid increase in both land prices and net rents. It appears that over
time a larger and larger share of the net farm income has been allocated
to the land factor. Land is the scarce or limiting resource in many agri-
cultural operations, and an increasing share of net farm 1ncome has been
capltallaed into this scarce resource. However it must be obv1ous that =
agricultural land prices and rents cannot continue their present upward
trend 1ndefin1tely without support from increases in net farm income.
Tweeten p01nts out thatS if land prices, rents, and net farm income were
to continue their present trends, the-entire net farm 1ncome soon would
not be sufficient to cover the land costs . (i e., land s share of net farm
1ncome would exceed 100 percent) :

66Leftw1ch R. H., The Price System and Resource Allocatlon, Holt,
Rinehart, and Winston, New York, 1965, pp. 284-293.

67Leistritz, Fredrick L., op. cit.
681b1d., p. 8.

69Tweeten, Luther G., Foundations of Farm Pollcy, Univers1ty of
Nebraska Press, Lincoln, Nebraska, 1970, p. 256, '
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, There also appears to be reason for some doubt whether farm incomes and
net rents could be maintained at their current levels without some increase in
net farm income, all other things being equal. Currently active farmers may
be willing to attrlbute a near-zero value to their labor and some of their
invested capital in determining the price which they can pay for land. Such
a low valuation could be justified economically on the grounds that the oppor-—
tunity cost of these resources is low (i.e., there is no~ opportunity to employ
these resources off the farm or if they can be employed, it would be at a very
low rate of return). However, it seems exceedingly doubtful that young men
contemplating a future in farming will be willing to place such a low value
on their labor and management abilitieés and other resources. These young men
have many attractive alternative employment opportunities, -and so the oppor-
tunity cost of thelr labor and management talents is hlgh.

AN ALTERNATIVE METHOD FOR ESTABLISHING
A GRAZING FEE FORMULA

Establishing a grazing fee formula which is completely acceptable to
the Federal Land Management agencies and-also to all public' land users is a
difficult task. In general a fee formula that would include many factors of
a regional or local nature and thus more ‘accurately reflect differences in -
costs of operation between ranching areas would also be a formula which would
be more costly and difficult to administer. However, with the advent of
electronic computers and advanced computer programs, more sophisticated methods
of establishing equitable fee rates are now feasible. -

In light of the apparent objections.or inadequacies involved in using
private land lease rates as a basis for determining the fair market value of
public grazing land' (discussed in the previous section), an alternative
approach:for establishing grazing fees is offered for consideration in this
section.

An adjustment factor which immediately suggests 1tse1f as a substltute
for the private land lease index is an index of range livestock prices. 'As
has been discussed previously, in a competitive market a firm's demand for a
resource will be closely related to the marginal value product of the resource.
The marginal value product of a resource is often defined as marginal physi-
cal product of the resource multiplied by the price of the product produced.
An alternative definition of marginal value product is that it is the increase
in the net income or net revenue of a firm that results from the use of one
additional unit of the resource. Applying the marginal value product concept
to the use of rangeland, an increase in the price of livestock, other things
remaining constant, would indicate that the value of grazing to the stockmen
has increased. It would also indicate that the user could afford to pay more
for the grazing privileges without reducing the returns to his own resources.

- Livestock prices are reported using specifically defined Federal
standards that are uniform throughout the nation. Livestock is also sold
in large volumes so that the prices paid can be expected to accurately
reflect the value of the livestock sold. Land, on the other hand, is con-
siderably more heterogenous and is sold in a much smaller volume (relative



~making the land market less responsive to changes in the annual returns of
land users. A well-defined method of reporting land rental rates which takes
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to the total amount of land used in agricultural production)- than livestock,

into consideration:- all of the’ factors involved in- determihing 1and values is

also 1acking.~

The use of 11vestock prices has one apparent dlsadvantage from the
standpoint of the Federal government in that the income to the Federal
treasury from grazing fees would probably fluctuate more. from year to year
than if private land lease rates were used in adjusting the fees. However;

. what appears to be a disadvantage to the Federal government is a desirable

feature to the stockmen. The fluctuation of grazing fee rates would result
in a more stable net return to the public land users because a portion of
their cost of production (grazing fees) would vary directly with the prices
received for their product. The usefulness of range livestock prices as

a factor in the grazing fee formula is not a 'new concept; the price of
range livestock has long been used by both the Bureau of Land Management
and the Forest Service in computing grazing fees.

Although livestock prices may be a useful factor in a grazing fee .
formula, a grazing fee formula which includes only livestock prices may. -
not provide fees which would be equitable among geographic -areas. Another -
adjustment factor which should be considered in the grazing fee formula is -
the costiof producing range. livestock. The cost of producing a product can’
change over time due to changes in (1) the prices of inputs and (2) the
quantity of output produced per unit of input. The prices of inputs for
range livestock production have definitely increased in recent years. The
quantity of output produced per unit of input has also increased, but not
at as rapid a rate as the price of inputs. 1If the prices of inputs are not
constant, a measure of the price of inputs must be included in the formula -
1f a particular level of resource returns is to be maintained over time. -

There are at least two alternative methods of establishing the base
fee in a grazing fee formula., One possiblility would be to determine the
base grazing fee by comparing the total cost of grazing on private (leased)
lands to the nonfee cost of grazing on public ldnds. The base fee is estab-
lished as the difference between the private land lease rate and the nonfee

.costs of grazing on public lands. This is the method that is used in the

formula proposed by the Federal government. In using this approach in-

- establishing the base fee rate it is important that all user costs, includ—

ing the permit value ‘be considered in determlnlng the base fee 1

70Roberts N. K., "Economic Foundations for Gra21ng Use Fees on Public
”Lands," Journal of Farm Economics, Vol. 45, November, 1963, pp. 721-732.

© 7l1n particular, consideration must be given to the investment which
stockmen who use public lands have made in improvements on the public land

and in the commensurable unit which they own. The investment in improvements

and in the commensurable unit .is often referred to as the permit value..  The
permit value is: a necessary cost of using public. grazing lands that should
be considered when grazing fees are established.
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-Another method of arriving at the base fee would be to consider the
returns to the resources of the stockman. A level of return to the stock--
man's labor and capital which is deemed to reflect the "fair market value"
of these resources could be determined and the base fee could them be set
at the maximum level which would allow the "fair" level of return to be
earned.

Both the administrative agencies and the stockmen appear to agree
that the grazing fee should be related to the productivity of the grazing
land. The productivity of grazing land, meaning the land's capacity to
produce forage useful to range 11vestock is often expressed in terms of
animal unit months of grazing per acre.’ 73 Although the animal unit month
(AUM) may be less than a perfect measure of the productivity of grazing
land, its widespread employment by range managers indicates that it is a
very useful measure.’/3 When a grazing fee formula is established on an AUM
basis (i.e., the fee is expressed as dollars per AUM), the differences
in productivity of different grazing lands are largely taken into account.
On grazing lands where the forage production per acre is very low, as is
the case in some of the desert regions, livestock gains and calf crops
may be lower than on more productive ranges. In such cases a downward
adjustment in the grazing fee per AUM may be needed. McDowell and
Johnson’4 recommend downward adjustments in the grazing fee per AUM in
cases of low carrying capacity. Huss’/d also suggests that the grazing fee
per AUM varies directly with the carrying capacity of the range.

PROPOSED GRAZING FEE FORMULA

If the price of range 1iveatock and the prices paid for inputs were
‘included as adjustment factors, a grazing fee formula could be developed
which would have the general form:

- Index of range
- livestock prices
Index of prices
paid for inputs

Grazing fee per AUM = (base) X

72the animal unit month (AUM) of grazing is not a completely standard-
ized measure. For discussion of a proposed change in animal unit equiva-
lents for range cattle, see Vallentine, John F., "An Improved AUM for
Range Cattle," Journal of Range Management, Vol. 18, 1965, pp. 346-348.

73For discussion of some of the imperfections of the animal unit
month (AUM) as a measure of productivity, see McDowell and Johnson, op. cit.

741bid, p. 22.

75Huss Donald L., "A Basis for a Cohservatlon Lease of Rangéland on
the Edwards Plateau of Texas," Journal of Range Management Vol., 8,
pp. 208-210, 1955,
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" The level. of the grazing fee and, hence, the level of return to the
~producerS*-resources»will depend- upon~the walue: given-to:-the+constant- "base
term:in the formula. Given the price of range livestock and the level of"
input prices at:a particular point in timey. the' level of::the . grazing fee
will deéepend upon the value of the basefterm.»:The smaller the value of the~
base, the lower will be the grazing fee at a particular level of cattle =
prices and input prices., Therefore, the smaller the value of the base
coefficient, the higher will be the rate:of.return to:the stockmen's”
resources. (1abor capital and management), all other thlngs belng equal

The flrst step in arr1v1ng at the 1evel of the base coefficient
requires an analysis of . the levels of resource returns obtained at ‘dif-i!:
ferent levels of grazing fees on certain ''representative" ranches during =
some base period. The second step is to quantify the concept of a fair. -
return to the stockmen's resources. Once the fair level of return has
been specified:in dollars per hour for-labor and management and percent
return on capital, the:level of. grazing fee per AUM, which would provide
this level of return to.the stockmen 'S Tesources durlng the base period ‘
can be determlned - ‘ ‘ SOEREIIE S

A grazing,fee formula of the type described was quantified in'a’
previous study for ranches of the Sheyenne Valley Grazing Association.’6
If a formula of this type were implemented as the basis for establishing -
grazing fees on Federal rangelands, the requirements for precise ‘infor-:
mation concerning the resource requirements, costs, and returns of ranches
using Federal rangelands would be considerable. First, a number of ranching
areas would need to be established:. These ranching areas should be deline-
ated on the basis of similarity in resource bases, production practices, and
cost structures.  Once ranching areas were delineated,'basic information on
production practices, resources, costs, and returns. of representatlve ranches
would be required. 77 : P SO e

A second major undertaking would be the determination of a "fair" rate
of return to stockmen's resources. - Some compromise would likely be required
to arrive at a rate of return which would be acceptable to the stockmen and
also to the Federal land management.agencies, which must also consider the
alternative uses of Federal rangelands. Once a fair rate of return is agreed’
upon, the grazing fee level which would allow this level of return to be
earned on a representative ranch of a spec1f1ed size and type could be deter-
"mlned for each ranching area. . ' » ‘

76Leistritz, Dunn, and Johnson, op. Clt., Appendlx E.

77Much information on the resources . costs, and returns of representative
ranches in the western states has been complled as a part of the cooperative
Regional Research Project, W-79, "Economic Analysis of Range and Ranch Man-
agement Decisions on Western Livestock Ranches.' In each of the 11
western states, one or more ranching areas:was delineated. . Surveys of
ranchers in these areas were then'made to obtain basic:information on ranch:
resources and production practices. For more information concerning the
research done under Project W-79, see Nelson and Skold, op. cit.

——
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IMPLICATIONS OF THE PROPOSED GRAZING FEE FORMULA

The type of grazing fee formula which has been proposed bears a strong
resemblance to the parity price ratio.which has a long history of use in agri-
cultural policy, 78 The traditionmal parity price ratio is .computed by dividing
an index of prices received by farmers for crops and livestock by an index of
prices paid by farmers for all commodities including interest, taxes, and’
wage rates. Both indexes have the same base period, usually 1910 1914. The
parity price ratio provides a convenient summary of the cost-price relation-
ship facing agriculture as a whole. When considering grazing fees, however,
interest is focused on range livestock ‘producers. By substltutlng an index
of livestock prices for the composite index of prices received for all crops
and livestock, a more specialized version of the parity price ratio which °

.more accurately describes the cost-price relatlonship confrontlng the range

livestock industry can be obtained.

- Although the parity price ratio is a very useful measure for describing
cost—prlce relationships,. agrlcultural producers are more interested in the
level of income and resource returns than in the cost-price reélationship, per
se. Income parity for agricultural producers has been a primary goal of
United States agricultural policy9 beginning with the Soil Conservation and
Domestic Allotment Act of 1936.79 Income parity, or parity -0of . resource returns,
implies that incomes of agricultural producers should be similar to those
received in other sectors of the economy or that returns to resources in
agriculture should be similzr to those of résources employed in other sectors.
It is readily apparent that the proposed grazing fee formula has as its goal
parity of resource returmns.

- While parity of resource returns is the objective of the formula, price
parity is the operating mechanism for adjusting grazing fees from year to
year. In the short run, changes in the parity price ratio give a good indi-
cation of changes in incomes and resource returns. However, in the long
run, changes in output per unit of input (productivity) and structural
changes in the agricultural and nonagricultural sectors can change the level
of resource returns associated with any given level of the parity price
ratio. TFor instance, an increase in productivity can be expected to lead
to an increage in resource returns at a given parity ratio, all other things
being equa1.80 Because of the possibility of such‘long-run,changcs in produc-
tivity and structure, the formula should be re-evaluated periodically to
insure that it continues to fulfill the objective of prov1d1ng fair returns
to resources, or parity of resource returns. '

'788éé Tweeten, Luther G.,‘qundations of Farm Poilcy, University of
Nebraska Press, Lincoln, 1970, pp. 157-167, for a detalled discussion of
the parlty ratio. :

79Ibid., p- 303

801bid., pp. 157-159.
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APPENDIX TABLE 4. RESOURCES COSTS AND RETURNS PER BROOD COW,\COW—CALF
" RANCHES """ SHEYENNE VALLEY GRAZING ASSOCIATION, 1967-1970. R

Total Receipts Per Brood Cow

Steer Calf (400 lbs. X $.32 X 45%) $57.60
Heifer Calff(375‘lbs. X $.30 X 29%) $32.63
‘Cull Cow (1,000.1bs. X $.16 X 16%Z) §25.60 ',

Total Direct Costs Per Brood Cow
Total Fixed Costs Per Brood Cow
Depreciation ‘ $ 9.41

Real Estate Taxes 4.02
Other Taxes and Maintenance 2.28

“Return to‘Capital;.Laer, andfGrazing'Permit Eér Brood Cow.

Grazing Costs Per Brood Cow

Grazing Fee Per Brood Cow (7.2 AUM X $1.11) $ 7.99
Other Costs, Maintenance and Improvements § 1.08

Return to Capital and Labor Per Brood Cow
| ‘Labor Charge (18 hr. X $1.60)

Return to Capital Per Brood Cow

" Capital Investment Per Brood Cow

Cattle $320.52

Land and Buildings 302.54
Machinery 46.43
Feed 21.00

Other Direct Costs 11.00

Rate of Return to Invested Capital (Percent)

$115.83

§ 32,22

$ 15.23

$.68.38
$. 9.07

$ 59.31

$ 28.80

" § 30.51

$701.49

4.35%




