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Abstract:

Montana cattle ranchers use large quantities of federal grazing land in the production of livestock. As
the other citizens of our nation increase their demand for federal land for uses other than grazing, there
becomes increased pressure for determination of the true value received by the rancher for this input
factor.

This study included a survey of ranchers who used virtually no federal grazing land. The organization
of the segment of Montana's cattle industry that runs only on deeded land was thereby defined. The
results of this survey revealed significant economies due to increasing ranch size only after the
inclusion of the unpaid ranch labor contributed by the rancher and his family as a cost item. Ranch size
categories of less than 150 animal units showed negative returns to investment, while all larger sizes
showed positive returns.

To determine a monetary value for federal grazing permits to the Montana cattle ranchers, the costs and
returns data from the present study were compared to data from a previous study of ranchers who
utilized federal grazing land. It. was found that these permits do indeed have a monetary value to the
Montana cattleman. The returns attributable to the possession and use of one animal-unit-month of
federal grazing ranged from $1.81 to $24.15. Capitalized animal-unit-month permit values ranged from
$36.00 to $483.00. The range was due to various size and area comparisons.

Before raising grazing fees to a level high enough to remove all permit value, policy makers should be
cognizant of several components of permit value such as: the portion needed for risk of tenure in
federal land use, the portion that has already been capitalized into the value of the rancher's base
property, and the portion that is brought about by a nearer to optimum input balance due to the use of
the federal land.
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ABSTRACT

Montana cattle ranchers use large quantities of federal grazing land
in the production.of livestock. As the other citizens of our nation
increase their demand for federal land for uses other than grazing, there
becomes increased pressure for determination of the true value received by
the rancher for this -input factor.

This study included a survey of ranchers who used virtually no feder-
al grazing land. The organization of the segment of Montana's cattle
industry that runs only on deeded land was thereby defined.  The results
of this survey revealed significant economies due to increasing ranch size
only after the inclusion of the unpaid.ranch labor contributed by the
rancher and his family as a cost item. Ranch size categories of less than
150 animal units showed negative returns. to investment, whlle all larger
sizes ‘showed positive returns.

To determine a monetary.value for federal grazing permits to the
Montana cattle ranchers, the costs and returns data from the present study
were compared to data from a previous study of ranchers who utilized fed-
eral grazing land. It was found that these permits do indeed have a mone-
tary value to the Montana cattleman. The returns attributable to the
possession and use of one: animal-unit-month of federal grazing ranged from
$1.81 to $24.15. Capitalized animal-unit-month permit values ranged from
$36.00 to $483.00. The range was due to various size and area comparisons.

Before raising grazing fees to a level high enough to remove all
permit value, policy makers should be cognizant of several components of -
_permit value such as: the portion needed for risk of tenure in federal
land use, the portion that has already been capitalized into the value of
the rancher's base property, and the portion that is brought about by a
nearer to optimum input balance due to the use of the fedetal land.
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GLOSSARY OF TERMS

To establish a common frame of reference for the study, the follow-

ing terms are defined:

1.

10.

11.

12.

A privileged ranch is defined as_omne which has federal grazing
amounting to more than 7 percent of its annual grazing require-
ments.

A non-privileged ranch is one which has less than 7 percent of ‘its
annual grazing on federal land.-

The abbreviation AU means anlmal units or animal unit equivalents.
It is based- on one mature cow; other classes of livescock are
commonly converted to AU%s fotr comparative purposes.

The abbreviation AUM means one animal unit month and has refer-
ence to the grazing requirements of one animal unit (as described
above)’ for one month.

BLM is an abbreviation for Bureau of Land- Management, a branch of
- the United States Department of the Interior.

FS designates the United States Forest Service, a branch of the

United States Department of Agriculture.

Permits, federal permits or federal grazing permits have reference

to grazing privileges granted to ranchers for grazing on BLM and
FS administered land.

BLM land refers to public.rangelénd owned by the federal govern-

ment and administered by the Bureau of Land Management.

FS land refers to public forest land owned by the federal govern-
ment and administered by the Forest Service.

Base property has reference to the commensurate property require-
ment for ranches with federal grazing permits.

Area "W'" designates the southwestern Montana study area.

Area "E" designates the southeastern Montana study area.




CHAPTER I

L . INTRODUCTION
Cattle ranchers in Montana use vast acreages.of federal grazing land
' as-a~factoruof.productiop. As the public incréases.itsudemand for this
federal-lana‘fon other uses, there is.increased pressure .for determining
the true value received by the. rancher for .this input factor. This
thesis attempts to determine.the value of federal grazing pefmitsktp-the.

cattle: ranchers of Montana.

The .Problem Situation
.This. research. project ish&esignedwto.solﬁe“a.specificuresearch prob-
lem," Therefore. only a very brief historical . account.of. the developﬁe;t'of
- western. range. policy. leading. up.to the .existence of.permit.value.will be
inclu&edminmthis“secfion;toAacquaint.the.reader with.the genetal problem
-and- to--define the following terms:...(l)- federal .grazing land,.(2) grazing

permits, .(3) permit fees, and (4) permit values.

-Federal. Grazing Lands

: During. the initial .settlement of the public .domain..in..the western
states, theuhomesteaders.an&-otherwsettlers acquired- the best land,
-leaving“thémremainderqin“government ownership...These unpatented lands
were, .in..general,. the most undesirable for.settlement; they were extremely
arid,.had .rough terrain or were heavily forested. As.the early set;}éré
took up the choice land, the remaining parcels were.frequently left in’
.isolated.tracts,.often.only a section of less.per tract. .Even the .rela-

tively .solid.blocks .of. federal land. had. islands of.deeded land within
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their boundaries. 1/ 1It.is these lands. that now. remain in federal owner-
ship-and. are. administered. by. the United States. Forest .Service: and the
Bureau of. Land. Management. .

Prior to settlement. by. homesteaders, . the livestock. producers had
free use .of virtually.all western land. ..As the settlers crowded the
stockmen, and as demand .for beef increased, .the stockmen tried - to main-
tain herd. size on the ever.shrinking quantity.of free. grazing land. 2/
Competition for grass use became more. and mate'keenm”‘The result was
extreme- overgrazing. of much.federally owned land which .led-to. serious
damage - through .erosion.

To--overcome this.''first-come-first-served'!. use.and abuse-pattern of
-federal land,..the government. began .reserving land.and..imposing-controls.
By 1934, -with the. passage..of..the Taylor.Grazing Act,.all. federal land
had. come.- under..some. degree. of. grazing. control.. As. Peffer points out iﬁ

the 'main- theme. of - her book, the Taylor .Grazing Act . removed..the. last of -

the public.domain.from entry until .it was classified. 3/

1/ Marien-Clawson and.Burnell Held, The Federal Lands:. Their Use and.
. Management., .Baltimore: .Thé John.Hopkins Press, .1957, p. 49.

2/ Warren R. Bailey, 'Historical. Antecedants of the Range Livestock
Industry of. the Great Plains", Economic Problems -in. Great.Plains
Ranching, Great.Plains Council, Bozeman,. Montana,.Pub. 22 ,.Montana
Agricultural Experiment Statlon, MP-6.,, Bozeman,.Montana,. October, 1964,
p. 18.

3/ -E. Louise. Peffer,.The -Closing of the Public Domain, Stanford Calif.,
Stanford University Press, 1951.




Grazing -Permits

- ‘Prior to-the time. of the closing of the.public..domain, "oceupancy
was based on: the .custom..of. priority, {squattegs.sovereignty as old as
the frontier'”. 4/ To implement the .controls of the.new Act, the admin-
‘istrators-issued..grazing permits.to.ranchers who could.prove prior use
of- the- federal .range..and who also had sufficient .base .property to main-
tain their herds .on private land. for.the seasons.that federal grazing
‘was- prohibited. This commensurate. property requirement assuresvstébility
of the: cattle industry. as. pointed. out. by Kelso: |

”Stabilityuof_operation,.desi:able-to.individual and

society .alike,..can. only be. insured if the federal

grazing.privilege. is- tied to the privately-owned ranch

lands with some degree .of .permanence." 5/
The commensurability requirement. also..removed. the threat. of the momadic
sheepmen: ‘and- cattlemen that had long.plagued .the .permanent livestock’
growers. 6/

These grazing.permits.gave.the rancher.the privilege (not.the right)

to run-.a. specified number. of livestock .on the .federal range. for a pre-
- determined. number.of. months per year. The permits were. given on an
animal unit month basis. (AUM), .with an. animal .unit being a mature cow or

its .approximate equivalent in .grazing requirements for other livestock

classes.,

4/ .Bailey, .op. cit.,.p. 16.

5/ M. M. Kelso,.'Current.Issues.in Federal. Land Management .in the
Western United. States!,.-Journal of.Farm Economics,.Vol. XXIX, Nov.
1947, p. 1304. '

6/ Clawson and Held,.op. cit.,.p. 85.




Grazing Fees

.Nominalugraéing fees weréwcharged“the“ranchers“soonwaftertgrazing
controls were-begun.. These fees were low and were .primarily. for the
purpose..of. meeting the costs..of.administering. the. grazing. controls.,

"The cbncept of grazing.fees“based“op.the.costs of . administration was in
effect.for more than=20=years,?51j".The.stockmenynpposedﬂfeenincrgasg§
but finally. (in 1957).the policy..of the "Cost.of. Administration Concept"

was abandoned..by .the..Bureau. of .Land. Management, and. a.new. system.based

-on cattle. and sheep.prices was .adopted..8/. .The new..fee has-.ne-direct

relationship.to. forage value,.but:.it.does have .some..economic..justification
in-that..the.fees do wvary. according.to. average.livestock.market.prices. 9/

The- two- major public.land.administering agencies now.have.similar fee

-basing.policies.. Calef-summarized.the. Forest.Service .system-as. .follows:

""The .two .variables..that. are. taken into.consideration
in. setting. fees are..the.market. price. .of.cattle and
the ranchers.operating cost..on..a.particular .forest.
As.market.prices: of..cattle .and sheep rise,..grazing
fees risej.a.drop.in.livestock. prices.brings.a.reduc~
tion..in.grazing. fees'", 10/

7/ Roy E. Huffman,.'!'Public.Land.Policy.Related. to.Ranching''y Economic
Problems.in.Great.Plains.Ranching,. Great. Plains .Pub..22, Mont. Ag Expt°
.Station, MP-6,.Bozeman,.:Montana, .October, 1964, p. 99.

§j .Phillip. O.. Foss, ."Grazing Fees on. Federally Owned Lands', Journal of
. Farm Economics,- Vol..XLI,.-August, 1959,.p. 546,

9/ Ibid,.p. 547.

10/ Wesley: Calef, Brivate.Grazing and Public_Lands,-Chicago: -.The quyggr

sity of Chicago. Press, 1960, p. 42,




Permit Value

Many people consider grazing permits to have a value above and beyond

the fee that is actually paid by the rancher for use of public rangeland.

That is, they feel that ranchers are not paying fees that are adequate

to cover the full value of forage obtained from federal grazing permits.

Any net returhs to the rancher attributable to his grazing privileges,

and not paid for through grazing fees, can be capitalized and termed

permit value.

Some examples of opinions of noted economists concerning permit values

are as follows:

Roberts at Utah stated, "Fees for public ranges were placed
so low in relation to the value of the forage that a sales
value for the forage resulted." 11/

Calef wrote, "No one seriously argued at this time that the
grazing district license holders were paying for the forage
what it was worth. On the contrary, it was well known that
permittees were paying only a fraction of what it was worth.'12/

He wrote in a later section of his book, "Under the current
fee scale, public domain forage is such a bargain that
pressure is strong to acquire and retain the right to
harvest it. However, almost no permits are available except
by purchase; all the forage on the public domain has already
been leased. In preceding sections it was shown that the
difference between the grazing fees and the full value of
the forage has been capitalized into the value of the permits.
That these values dre real and substantial is shown clearly
by the fact that Taylor permits-are accepted at a bank as
security for loans. 13/ )

1

N. XK. Roberts, "Economic Foundations for Grazing Use Fees on Public
Lands", Journal of Farm Economics, Vol. XLV, Nov., 1963, p. 726.°

Calef, op. cit., p. 74.

Ibid., p. 272.
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Clawson wrote; '"The amount collected for grazing fees
on federal land does not at all measure the value of
these lands in the national economy.'" 14/
The Research Problem
The specific problem of this research project is to determiﬁe values
of federal permits in excess of that-portion paid by ranchers as grazing

fees for use of federal grazing lands. The study is confined to cattle

ranches in two study areas of southern Montana.

Objectives‘of the Study
The objectives of the study are:

1. To define the-organization of Montana cattle ranches that are
not dependent upon fedé;al grazing permits- for forage.

2. To determine the costs and returns, and the rates of return to
' investment, labor and management of Montana cattle ranches
using deeded land.
3. To determine grazing permit values to Montana cattle ranchers
having federal grazing permits.
General Procedure

It is hypothesized that:federal grazing permits have a monetary value

to their Montana cattle ranch users beyond that paid as grazing fees.

'gﬁj Marion Clawson, Uncle.Sam's Acres, Dodd, Mead and Co., New York, 1951,
p. 171. '




_7._

A comparison of the current non-privileged ranch survey is made with
a previous study of privileged ranches. 15/ Net*return'differences between
these two studies in capitalized to derive permit values for ranches in
different size categories and in different areas of Mon_tgna°

This method of procedure introduces not only the effect of differences
"between féderal and private grazing fees into the study but also intro-
duces the effect of orgaﬁiéational differences as well. The resulting
@erivation is therefore a total value of permits beyond that which the

ranchers pay as grazing fees.
Previous Research

Segments of -Total Permit Value

‘.
’

Several segﬁents of total permit value . to the ranchers became apparent

upon review of previous research done.on permit value determination.

1. The most readily discernible is the part of the permit value
actually paid by the rancher to the federal government in
the form of grazing fees. This becomes part of the rancher's
cash operating cost and is not a part of the capitalized permit
value. ' '

2. A segment of the permit value is capitalized into values of
base properties of ranches. This segment of permit value is
included in the total ranch investment and reflects upon costs
of production only if opportunity costs to investment are
considered in ranch operating cost analysis. This item has
resulted in windfall profits to the original permittees, but
it is a very real cost to ranchers who have purchased ranches
more recently.

3. Permits have direct sales values in some areas. As reported
by Dr. N. K. Roberts, "In Utah, BLM permits sell for around

__;g/ D. D, Caton, et. al., Econoﬁic Relafionships of Grazing Fees and Perj
‘mitted Use of Public Rangelands to Net Income on Western Livestock
Ranches: A Regional Analysis, ERS, USDA. Administrative Report. 1962,
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3. $10 and Forest Service permits for about $20 per AUM. In some
parts of the West, permits sell for much more per AUM. Further-
more, part of the difference between fees charged and the value
of the forage at the allowable limit was capitalized into the
value of the base propeéerty." 16/

4, A portion of the. .total permit value is retained by the permittees
to compensate for risk of tenure. It must be remembered that
grazing permits on federal land are a privilege and not a right.
Therefore, a rancher is faced with the possibility of losing
his grazing privileges or having the number of animals, permitted
on the public range reduced and he must consider this risk factor
when evaluating permits.

5, Another part of permit value can be found in organizational
differences between ranches havipg federal grazing privileges
and tHose not having such privileges. This portion can be either
positive or negative depending on whether ranch Jrganjization is
benefited more from having federal grazing privileges than it is
harmed, Such positive factors as being nearer to the optimum
balance of input factors obtained through combining federal
grazing privileges with deeded land must be considered, as well
as negative factors such as costs of tramsporting cattle to fed-
eral lands for the grazing season and lower calving percentages
due to poor bull dispersion during the breeding season on federal
land.. These factors are by themselves difficult to quantify but
will enter into the determination of the value of a grazing permit
in this study.

Alternative Methods of Permit Value Determination

Gardner derived values for federal grazing permits by comparing fees
on federal lands with rents on private grazing lands. 17/ ﬁe did this by
capitalizing the difference between the costs of the two sources of range
forage. Before capitalizing, he subtracted an extra cost of running oﬁ

federal range. The extra cost included such items as transportation costs

to the public grazing land, extra costs of watching or herding the live-
stock, ‘additional stray or death loss, and lower calf crops due to poor

bull dispersion at breeding time. Values per AU derived by Gardner were

16/ Roberts, op..cit., p. 726

17/ B. Delworth Gardner, "Transfer Restrictions and Misallocations in
Grazing Public Range", Journal of Farm Economlcs, Vol XLIV Feb.
1962, pp. 50-63, -
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$23 to $28.33 for Forest Service. permits and $44033 for Bureau of Land
Management permits. 18/

’ﬁoberts proposed a'method that would involve multiplying the marginal
pfoduct of the forage ‘obtained from'fgderal permits by livestock prices
to derive a marginal value product of the forage. This value could then
be used together with a marginal factor cost associated with livestock
production on federal range to determine a net value productivity of the
forage. The difference between this value and the fee that is presently
being paid for the grazing privilege could then be capitalized to determine
permit value. 19/

Another possible method of deriving permit wvalue would be to compile
lists of ranch sales prices for ranches with énd for thosé without federal
permits and then compare the sales prices against the grazing capacity of
the deeded land in each ranch classification.

Another possible method would be t9 collect direct sales values of
the permits themselves where available.

Each of these alternative methods arrive at part of the total permit

value but ignore organizational differences between privileged and non-

privileged ranches.

18/ 1Ibid., p. 60.

19/ Roberts, op. cit., pp. 722-723.




CHAPTER II
PROCEDURE

SamplinglAreas

Ranches'in two areas of Montanavwerg studied:to determine the cost
and returns as well és thg general organization oflnon—privileged cattle
ranches, To facilitgte compari$ons Qith the pfevious study of privileged
cattle ranches, the a?é;s wére.chosen to approximate the boundaries of
the priviléged studylareas. Area "W" is composed of Beavefhead and
Madison counties in the western Montana mountain region while Area "g"
is made up éf the folloﬁing southeastgrn Montana p}ains couﬁtiés: Carter,
Custer, Garfield, Pegro;eum, Powder River; Prairie and Rosebud (Figure 1).

Livestock ranching prédominates as the major‘eéonomic activity of
both of the study areas, with ;elativgly.sﬁall amounts of cash cropping
existing in conjunction with fanching. The importance .of livestock
relative to otﬁér inéoﬁe sources for the two areas is depicted by the map
in Figure 2.

Both of the study areas have high ﬁroportions of federal lands.
Virtually all of the federal land in these particular counties is used by

ranchers for livestock grazing, hence the importance of federal grazing

lands to cattle ranchers in the two-study areas becomes apparent.

Area llwll
The physical features of Area "W!' are dominated by five north-south

mountain chains interspered with valleys or basins. It is within these
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mountain valleys that the ranching economy is céntered. ‘The mountain
chains are often rugged and forested and offer some seasonal grazing but
the wintering operation of the ranches is carried on in the vélley areés.
Area "W" is one of extreme variation from one valley to the next; it is
diverse in topography,.soil'gype, and climatic conditiomns.

The geological formation of the mouptains'is crystaline While the
valleys are floored with sedimentary deposits of varioué"ﬁypes and depths.
On the western extremity of Area "W", the Continental Divide forms
the boundary between qutana and Idaho. The Big Hoié'Basin,'which is the
valley of the Big,Hoie river, lies between'the Idaho border and the Pioneer

Mountains.' Virtually the whole basin 'is flood irrigated during the May-

-June ‘run-off by a system of cont?pl gatés. .&he resulg is a relatively
high yield of nutritious native grasses which are harvested for hay and
are grazed for several months of the year after hay harvest. Many of the
ranchers have Forest Service-pérmits which- allow from two to three months
of.summer'grazing; theréfy'lightening the grgging load ‘on the meadows.
The ranchers interviewed for this phase of the.study, however, ran
exclusively on deeded'meadow land or on privately owned foothill land lying
adjacent to the basin itself.

| The soil in the basin at the tiﬁg of settlement was very fertile and
deep. The original ‘climax vegetation was meadéw or wet—-land grasses wi£h
some grasses being especially nutripious. During the ensuing years, the
long period of spring flood irrigation and the heavy production of grass

has reduced both. the hay yield and the hay quality of the meadows. Some
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Area "E"

Garfield

Figure 1. State of Montana, showing study areas.
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ranchers reported fertilizer applications on a trial basis, and others
indicated that improved irrigation methods had increased yields again.

The growing season in the Big Hole basin is relativély short due to
the high elevation. Heavy winter precipitation in the form of snow limits
the grazing season, consequently hay requirements per AU for winter feeding
are high., Winter temperatures are relatively mild and the livestock are
usually wintered on the protected meadows near the location of hay pro-
duction;

Lying within the general region of the Pioneer mountains and the
Tendoy mountains are numerous small valleys similar to the Big Hole basin
but not as extensive nor homogeneous in type of operation.

East of the Pioneer and Tendoy mountains lies the Beaverhead valley.
The natural vegetation is short bunch grass and sage\?rdsh! typical of
the arid portions of the states south of Montana. Iééigation is preva-
ient in the valley bottom with the major agricultural production being hay.
Wheat, feed grains and some seed potatoes are also grown under irrigationm.

Dillon, the county seat of Beaverhead County and the largest towﬁ in
the two-county study area, is located in this central valley. The longer
growing season and comparatively open winters result in a longer grazing
season with less winter feeding than is typical in most Mountain valleys.
Surrounding the valley bottoms are large, arid bench areas which generally
have remained in state and federal ownership. These lands are typically
in grazing districts and those ranchers having such permits were excluded

from this study of non-privileged ranches,
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The Ruby range lying along the western edge of Madison County
separates the Ruby valley from the larger Beaverhead valley. The Ruby
mountains themselves are a‘relatively narrow range with few transverse
valleys., Thereforé this mountain area offers only 1imited grazing
opportﬁnity. |

The Ruby valley is more typical of other mountain valleys in the
West., The precipitation is slightly higher than in the Beaverhead valley
and the elevation is considerably lower than the Big Hole. The winters
are mild, due to the protection of-the surrounding moﬁntéin ranges, and
cattle ranching is carried on in a manner-similar to that of other
mountain valleys.

The Tébgéco Root range and the Gravelly mountains lying to the east‘
of the Ruby valley are wider and more compiex than the.Ruby mountain
range. Grazing is extensive in theéé mountains.

The Madison valley is similar to the Beéverhead valley and is highly
dependent on irrigation for feed réserve and winter feed production.

The area is uﬁique in tﬁat several large fanches are held by eastern
fi;ms as summer guest rgnches.

The eastern edge of‘this study area is bounded by the Madison mountain
range. Summer grazing on Forest Service lands is of importance to the
valley ranchers, but bécause of the ruggedngss of the terrain the total

grazing is limited.

Area "E"

This study area is made up of seven .Plains counties in southeastern

{
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Montana. The land itself is far from flat althougﬁ the word "plain" might
imply otherwise. In reality, the land surface is cut by numerous water
courses, many of which are dry during most of the year. Over much of the
area infrequent but torrential rains and frequent strong winds have eroded
deeply into ﬁhe soft sedimentary geologicél formations to create badlands,
or breaks as they are.commonly termed in the area. These badland areas
are suited to little other than livestock ranching.

The soils are sedimentary in origin and are quite similar throughout
the region. The natural grasses are short prairie grassés and forbs
with the stream valleys being lightly wooded Qith deciduous trees. The
only regions in the eastern study area that can be considered forested
are found in the extreme southern part of Rosebud and Powder River counties
and in the eastern part of Carter County. These fbresééd areas are
lightly wooded with piﬁe trees. Forest Service grazing permits allow
summer grazing in these areas.but most of the federal land in this study
area is open prairie and is administered by the Bureau of Land Management.

As a result of low annual precipitation and poor water holding capacity
of the soil, natural water supplies are scarce and the provision of live-
stock water by wells or storage reservoirs throughout most of the area is
necessary.

Interspersed among the rough grazing areas. are occasional benches or
plateaus that have soil and topography suited to the dry farming of small
grains. In the Yellowstone %iver vallgy, which bisects the study area,
tﬁere is a considerable acreage of diversified irrigated agriculture, sugar

beets, feed grains and hay predominate as crops.
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Irrigation along streams and rivers, other than the Yellowstone, is
used primarily for.the production of wintering roughage for the ranch
livestock. Numerous flood irrigation systems were observed along the
intermittent streams. These'are-designed to utilize the water from the
spring run—off and occasional flash floods that occur. Many ranchers are
able to produce adequate supplies of winter forage from these small,
recently developed irrigation systems.

Though the region is_much-more homogeneous in land type, topography
and grass type than Area '"W", extreme climatic fluctuations occur from
éeason to season and from year to yeaf° Consequently, the natural vege-
tation that has evolved is of a type that is able to withstand these
fluctuations by extreme growth restrictions during dry years. Therefore
forage production is very susceptible to drought and overgrazing. Caré—
ful management to establish and maintain a stable ranch organization
becomes extremely important in this region.

It can be seen from the preceding discussion (and Figure 3 and 4)
that the western area is much more diverse in physical structure and
climate than is the southeastern étudy area. However, annual climatic

fluctuations are less severe in the western area, resulting in a more

stable forage supply.

Sampling Procedure
To insure representative sampling of ranch size during the survey,
the ranches in each area were stratified according to cow numbers from

The Bureau of the Census data. 20/ Each size stratum (cell) was than

s

o

20/ Bureau of Census Agricultural Census of 1959, unpublished material.
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assigned a qumber of ranches to be sampled by the stratifigd proportional
allocation technique. 21/ Since proportidngl allocation resulted in large-
size category cells that were too small to permit valid size comparisomns,
it was necessafy to modify the proportional sampling technique slightly
by taking larger than proportional samples in the large size categories.
The result was a sample that gave a composite description of the ranching
population and also gave enougﬁ lérge-sige ranqh interviews to make size
comparisons possible. The goél was then to fill these predetermined ;ells
by ranch interviews. | |

To make the ranch composition of the current study more homogeneous,
the following 1iﬁitatioh5were imposed upon each ranch in the sample:

1. The ranch had to have at least 20 head of range cows
in 1962 to Be termed a cattle ranch.

2. The ranch could have no more than 7 percent of its
grazing on Bureau of Land Management and Forest
Service lands. '

3. The ranch did not have over 30 percent of its animal
unit equivalents in the form of sheep.

4, At least 50 percent of the gross ranch income had to
be from livestock

5. The ranches were all located within two ﬁredetermined
ranching areas. '

g;/ William G. Cochran, Sampling Techniques, N.Y.: John Wiley and_Sons,
"Inc., 1962, pp.88-89. 1In the stratified proportional technique,
equal percentages of each predetermined stratum are interviewed to
give a self-weighting sample that insures sampling throughout the
population range.
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Upon enter;ng>the field for schedule taking it was soon verified that
ranches in the large size category were not numerous, especially after the
imposition of the limitations. on sheep percentages and federal graging
_permits. The smaller size categories had a tendency to show a 1aréer
percentaée of income from sources other than cattle. Therefore even though

the cells in these categories contained'higher initial numbers, the final
number of usable schedules was reduced consideraﬁly in these small size
categories after schedule analysis excluded those with over 50 percent

of their income from-other sources thén livestock.

In date analysis, animal units per ranch were used as criteria for
stratifying the completed ranch schedules by size, rather than carrying
thrdugh with the cow-number stratification that was used in. the initial
cell formation. Ihis'was done to permit'the grouping of ranches by total

- feed reqqirementsn By using this method, all classes of livestock were
considered, rather than.considering only cow numbers per ranch. Conversion
standards for changing the various species and classes of livestock to
animal unit equivalents approximated those used in the privileged ranch
study, anq are shown in Table I. |

After conversion to animal units and after applying the limitations
to get a more uniform sample, the final result was a fairly well dispersed
relativeiy homogeneous sample of ranches. Tables II and III show the
original cells, the conversion to animal units and the final usable number
of schedules per cell. The tables point out the formation of the strata,
with animal units as ecriteria, from the original cells based on cow

numbers. The limitations also had their affect on the final number of
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Over 140 days

Figure 3. Study areas showing average number of days without killing frost. *

* Source: Climate and Man, 1941 Yearbook of Agriculture, U.S. Department of
Agriculture, Washington, D. C., 1941, p. 964.

_OZ..




Under~10 inches

10 to 12 inches
[FZ%1 12 to 14 inches

E=4 14 to 16 inches
[0III 16 to 18 inches

B over 18 inches

Figure 4., Study areas showing average annual precipitation., *

* Source: Climate and Man, 1941 Yearbook of Agriculture, U, S. Department
of Agriculture, Washington, D. C., 1941, p. 965.
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TABLE I. ANIMAL UNIT EQUIVALENTS FOR VARIOUS LIVESTOCK CLASSES. *

Livestock Class : Animal Unit Equiyalepts_
Mature Cow ' ‘ ' 1.0
Long Yearling 0.8
Weaned Calf 0.6
Unweaned Calf - | 0.4
Pregnant Heifer - 1.0
Bull ) : 1.2.
Ewe : ' 0.2
Lamb 0.08
Milk Cow ' | 1.2
Horse t ‘ 1.5

* Source: D. D. Caton, et. al., Economic Relationships of Grazing Fees
‘ " and Permitted Use of Public Rangelands to Net Income on West-—
ern Livestock Ranches: A Regional Analysis, ERS, USDA, Admin-
istrative Report, 1962, p. 16.
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TABLE II. STRATIFICATION OF THE SAMPLE BY COW NUMBERS AND BY ANIMAL
UNITS, NON-PRIVILEGED RANCH STUDY--AREA "W",

Stratified by Cow Numbers Stratified by AU's Per Ranch

Criteria , Initial Actual Actual Usable
i _Stratification Sample Sample a/ Schedules b/

Cows Per Ranch  Cell Size Cell Sizé  Cell Size Cell Size
20~49 | | 15 -6

50-74 10 9 18 ¢/ 15
75-99 7 7

100-124 6 ~8 ) 17 4/ ‘ 13
125-149 6 5

150~199 6 .13/ 17 ¢/ 14
200-299 6 7

over 300 8 7 10 £/ 10
Total 64 62 62 _52

a/ This column represents the stratification by AU criteria from the
original '"cows per ranch' criteria. The brackets. show the division
of the sample from one classification criteria to the other.

b/ This-column.represents;thé-usable schedules after applying the limit-
ations of the study. The numbers are the (Ns) or the category sample
sizes used in following statistical analyses.

¢/ 150 and under AUs per ranch.

d/ 151 to 250 AUs per ranch,

e/ 251 to 400 AUs per ranch.

£/ Over 400 AUs per ranch
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TABLE III. STRATIFICATION OF THE SAMPLE BY COW NUMBERS AND BY ANIMAL
UNITS, NON-PRIVILEGED RANCH STUDY-—AREA "E",

Stratified by Cow Numbers Stratified by AU's Per Ranch
Criteria initial Actual  Actual Usable
' Stratification Sample Sample a/ Schedules b/

Cows per Ranch

20-49 .9 9

50-74 9 7 23 ¢/ 10
75-99 11 ' 12 |

100-124 10 1N 22 4/ 13
125-149 7 6

150-199 7 9 14 ef Co11
200-299 7 9

over 300 10 14\ - 18 £/ 15

Total 70 77 77 49

a/ This column represents -the stratification by AU criteria from the
original "cows per ranch" criteria. The brackets show the division
of the sample from one classification criteria to thé other.

hf This column repreéents the usable schedules after applying the limit-
ations of the study. The numbers are the (N's) or the category sample
sizes used in following statistical analyses.

¢/ 150 and under AU's per ranch.

d/ 151 to 250 AU's per ranch.

e/ 251 to 400 AU's per ranch.

f/ Over 400 AU's per ranch.




- 95 -
usable schedules, especially in the small size categories.

The resulting number of schedules per stratum that were finally used
in the cost and return analyses for Area "W" were 15, 13, 14 and 10 for

the small to large categories respectively. The corresponding schedule

numbers for Area "E" were 10, 13, 11 and 15.

Questionnaire Design

The questionndires were completed in the field by personal interviews
during October, November and December of 1963. Since the calendar year
1963 was not yet completed, data were obtained for 1962. Questions\were
asked regarding all resources uééd iﬁ the ranch business including also
rates of resource use, unpaid family labor, perquisite values and inven-
tory changes. The questionnaire was designed to provide cross checks on
livestock sales and feed and crop inventory changes.

The ranchers were very cooperative in answering the questions and -
produced ranch record books or completed income tax forms at the majority

of the interviews.
Data Organization

Depreciation Determination.

Individual ranch depreciation was determined by using a standard
depreciation and average investment schedule. This schedule was compiled
for machinery and equipment of the type and quality that was found on

the Montana ranches. Similar schedules of machinery and equipment inven-

tories compiled for other areas of the nation are not applicable to Montana
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ranches. Monéana's severe winter conditions and great distances from
ranch to market necessitate heavy duty equipment. Similarly, buildiﬁgs
must be constructed to withstand strong'winds_and to give good service
during proionged periods of cold. |

Machinery depreciation for'the standard schedule was calculated by
using the straight-line method and a 10 percent--salvage value. Machinery
investment was obtained by subtracting a 10 percent salvage value and then
taking one~half of the remainder as the average life of machinery.

Buildings and improvements were figured on a similar basis but with no
salvage value considered. The removal cos;.was assumed to cancel any
salvage value that remains at the end of the useful life period.

Livestock investment was also determined by the average investment
method. The initial January 1, 1962 value and the salvage value were
obtained from the Billings, Montana market report‘fér‘the month of January,
1962. (See Appendix A for a éomplgte schedule of initial cost, average
investment and annual depreciation for machiner?, improvements and live-
stock as used in this study.)

In applying the depreciation schedule to the individual ranch question-
naires, machinery and improvement depreciation was taken directly from
the standard schedule for the items reported by the fespondente Only one’
half of the automobile depreciation was included as ranch expense. Bull
and milk cow depreciation was included in livestock depreciation since the
majority of the ranches reported purchases of these livestock classes.

Cow -depreciation or appreciation was included if the cow inventory change
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wéS'greater or smaller than pormal replacement rates as determined by
expected useful cow life and'thereﬁy, in essence, placed a value on the
age change of the cow herd. Horse depreciation was not included as a
cost because the ranchers generally raised all replacement horses and the

cost of raising them was included as .a .cash operating cost.

Operating Costs

Costs which are associated with the land were recorded separately as-
fixed costs. These costs include taxes, rent and ranch insurance and
genérally remain constant regardless of quantity of liﬁeétock production
per year on the ranch.

Hired labor, including social security tax paid forlhired labor was
included in operating costs. Small size ranches generally used only small
amounts of hired labor on a séasonal basis while the larger ranches often
had one or more full time e@ployees. Salary ﬁaid to the operator's family
was included as hired labor cost as was the operatoris salary if the‘ranch
was operated as a corporation and the salary was actually paid.

Unpaid family labor was recorded as hours worked per year for each
ranch. These hours were then given a dollar value by the following pro-
cedure. A per month salary of $250 for hired men who board themselves
was reported by the majority of tﬁe respondénts. An average rate of $1
per hour for operator labor was therebf derived. Family members, other
than the operator, were given an allowance of 60 cents per hourlderived
in the same ﬁanner from a monthly sélary of $150. The hourly rateé of

$1 and 60 cents were then combined in the proportions reported to arrive
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" at an overall hourly rate of all unpaid family labor of 90 cents per hour.

Average hours of unpaid family labor between different ranch size
groups within each area were not significantly different,‘conseQuently
averages fof each area were determined. Annual unpaid labor allowances
for Area "E" of $3,500 and for Area "W" of $3,250 were derived. These-
allowances were then used for each size group in the respective areas.
it might well be argued that the ranches in the smaller size categories
are in réélify uﬁdéremployed at the reported annual hours worked but this
was the 1;bor use pattern found to exist on Moptana ranches at the time
of the study. If the ranch families were to seek employment off their
individual ranches, the allowances dérived by the above method would al-
most exactly coincide with the wage rates for unskilled workers in their
respective areas.

Other costs such as supplies, ranch utilities; repairs, fuel, seed,
feed and veterinarian expense, office and accounting costs_and board for
hired labor were included in cash costs. Not included were expenses for
personal dwelling, family share of utilities, one half of automobiile

expenses, actual interest payments 22/ and family living costs.

22/ Two methods of determining total interest costs are usable with the
latter being equally accurate and much less complicated: (1) Add
interest payments made on the total ranch debt to an interest charge
for the owners equity; or (2) Assume full ownership and compute an
interest return on the total ranch investment.
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An interest cost on operating expenditures was.computed by the
foilowing formula:

Annual ‘cash operating costs x 6%
2

Six percent interest was an approximate- average of reported interest rates -
paid by ranchers as reported on schedules at the interviews. The result
in the numera?ot of the formula was divided by‘two, since the rancher's
expenditures are assumed to be Spread throughout the year. This method
resulted iq-aﬁ average annual ;ash operating cost of one half of the total
cash operating cost. This .interest cost was then entered as an item of
total cost.

No effort was made to isolate receipts from other ranch enterprises
nor’ to separately identify costs associated with these enterprises. The
limitations previously outlined resulted'in a felatively homogeneous
sample in this respect for the currént study when compared to the budgets o
of the previous study (Table IV). The fact that the ranches in the small
size categories of both areas have comparatively hiéh percéntaées of their
receipts from ‘sources other than‘livestpck can be explained by the
relatively high degree of enterprise diversification found on these ranches.
Area "E" ranches in all size categories had higher percentages of non-
livestock receipts than those in the corqésponding categories of Area 'W'".
The prevalence of small grain énﬁerprises,.which are moreldommon on plains

~ranches than on intermountain ranches, was usually accountable for the non-

livestock receipts.
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Receipts

Cattle receipts.were used iq analysis as reported by ranchérs. The
respondents gave total cattle féceipts Ey class, approximate weight and
number of each class sold and price per unit received. Other livestock
sales were reported in a similar manner with the inclusion of lamb and
wool incentive payments. An average livestock price of each size and
area category was obtained by dividing total livestock receipts for the
category by the total pounds of livestock sold.

Livestock inventory increases or degFeases were included as receipts
or expenditurés respectively. Livestock values applied to the closing
inventory were the same as those applied to the January 1, 1962 begiqning
inventory, and are shown in Appendix A.

The only adjustmént needed on reporte& crop sales was the addition or
subtraction.of the inventory change of this cléss of-ranch receipts.

Government payments including gasoline refunds, ASC bayments for
crop diversion, soil bank and soil conservation projects were included
as gross income.

Estimates of "on the ranch" values-were made for ranch products such,
as livestock, milk, eggs-an& garden products consumed by the operator's
family. The total value of these was included in the gross receipts of

the individual ranch schedules.

Ranch Investment

Total real estate investment estimates were obtained directly from

the ranchers at the interviews. The price per acre of grazing and farm
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)

TABLE IV. DOLLAR RECEIPTS FROM SOURCES OTHER THAN LIVESTOCK SALES EX-
PRESSED PER ANIMAL UNIT BY RANCH TYPE, SIZE GROUPS AND BY

AREA.
Area and Type -+ RANCH SIZE (AU's)
of Ranch 150 and 151 to 251 to 401 and
under 250 400 over
Dol. Dol. Dol. 7 Dol.
Area "W"
Non-privileged 19.70 21.9; - 21.28 8.76
Privileged b/ - .
(FS only) 66.68 .82 a/ 7.67
(BLM only) 17.58 1.75 a/ 1.48
(BLM + FS) 44,90 11,48 a/ 1.07
Area "E"
Non-privileged 41.05 27.29 32.80 17,57
Privileged b/ 52.98  11.93 a/ 3.53°

al Thé'privileged—ranch study did not have this size category.

b/ D. D. Caton, et. al., Economic Relationships of Grazing Fees and
Permitted Use of Public Rangelands. to Net Income on Western Live-
stock Ranches: A Regional Analysis, ERS, USDA, Administrative
Report, 1962, pp. 30-31.
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land was also obtained from the ranchers in most cases. This served as
a double check on all ranch values in the respective area. The average
investment value of the ?perator's dwelling wasgdeducted from the reported

ranch value to arrive at a real estate investment associated with produc-—
| .

tion. 23/ To this land and improvement investment was added the average

livestock investment épd the average machinery investment to obtain a

total investment per ranch. 24/

Indexing Privileged Rangh Study to 1962 Levels

Since the privileged ranch study used data from 1960 it was necessary
to adjust the privileged ranch gfudy prices and values to 1962 levels
before comparing data from the two studies. 'Indexeé'éf Montana prices
paid and prices received were used to make these adjustments. Table V
lists the index numbers and the adjustment factors used.

The index for recgipts of all farm products was used to adjust receipts
other than cattle ieceipts; ‘Cattle receipts from the privi;eged.ranch
study were indexed to tﬁe average price. received as.reporté& in tﬁe

schedules of the current study. The adjustment factors for cattle derived

23/ An alternative method would have been to include the value of ranch
dwelling as well as cash costs connected with the personal dwelling
"and then include a perquisite value for the dwelling as a receipt.

24/ An average, or half-life, investment was used. This method assumes
.that the investment item is depreciated to one-half of its initial
value. :
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TABLE V. MONTANA PRICE INDEXES USED FOR ADJUSTING 1960 DATA TO 1962

LEVELS.
: Index for Index for Adjustment
Item 1960 1962 Factor _
‘ Pct. Pct.
Receipts & Expenditures a/
(1947 = 49 = 100)
Receipts of all Farm Products 87 - 95 1;692
Motor Vehicles 150 154 1.027
Farm Machinery _ 164 175 1.067
All Commodities Purchased 131 134 1.023
Wages . 130 135 1.038
Real Estate Investment b/
(1957 -~ 59 ='100)
Montana Grazing Land 121 131 1.083

Montana Farm Land 112 123 1.098

4

a/ Maurice C. Taylor, et. al., Prices Received and Prices Paid by Montana
Farmers and Ranches 1960-62, Montana Agricultural Experiment Stationm,
Bozeman, Montana in cooperation with United States Department of Agri-
cultire Statistical Reporting Service, Helena, Montana, Bulletin 587,
"June, 1964.

b/ Farm Real Estate Market Developments, Economic Research Service, USDA,
Washington, D. C., Aiigust, 1963, p. 42.
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by this method were 1.329 for Area "W" and 1,308 for Area "E" from
respective 1962 average per pouﬁd prices of 22.35 and 23.02 cents for
all beef sold by respondents.

Farm machinery depreciation and average investmeﬁt were adjgsted by
a 2:1 ratio of férm machinery to motor vehicles respectively. 25/ The
resulting adjustment factor was 1.053.

Cash operating expenses were adjusted by using the a&jﬁstmént factor
from the index for commodities, taxes and wages.

An opportunity cost approach-was used in adjusting the unpaid family
labor of the priviléggd study, consequeﬁtly tﬁe unpaid family labor
allowances oﬁ the non-privileged stﬁdy were applied to the privileged
study. These annual allowances were $3,250 per ranch for Area "W" and
$3,500 per ranch for Area "E".

Total ranch investment was indexed proportionately by indexes of the
components of total ranch investment. Weighted averages of the various
componenté of total -ranch investment were derived from the non-privileged
study. Non—priviléged investment data will.give a better approximation
of the total investment index than will the privileged study, because
the privileged ranches have some of the permit value capitalized into
the base property value. and woul& therefore show a higher value than
would be indicated by the real estate index shown in Table V. This does
not imply that the non-privileged and the privileged groups Have the
same percentage of investment in the various investment components, but

only that the change in investmeént from 1960 to 1962 is better represented

25/ A 2:1 ratio is an approximation of the ratio of farm machinery value
to the value of motor vehicles as reported by the respondents.
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by the adjustment factor derived from the non-privileged study. 26/
For tﬂe current study, the results of this method indicated that 15 pércent
of thé total invéstment of ranches in Area "W'" was for livestock, 13
percent was for machinery and equipment and 72 percent was for real estate.
For Area "E" the corresponding percentages were 14, 12 and 74. These per-
centages were then multiplied by the respective adjustment factor for the
vatious classes of investment as shown in Table V, to oEtain an overall
investment.adjustment factor to be applied to the privileged study data.
Area "W'" total investment was adjusted upward by 1.117 and Area "E" was
inéreased by 1.112.

Figure 5 shows graphically the increase in grazing land values (the
major component of total ranch investment) for Montana and the 11 western

states.

Area "E" Drought Adjustment
Area "E",.which is always at the mercy of the erratic climate of the
Great Plains, suffered a severe drought between 1959 and 1962. As a
consequence cattle numbers dropped 20.68 percent between the January 1,
1960 inventqry date of the privileged study and tlhie January 1, 1962

inventory date of the non—privileged study.

26/ TFor instance, ranchers in Area "W'" of privileged study who had both
- - BLM and FS permits had 26 percent of their investment in livestock,
11 percent in machinery and 63 percent in real estate ‘compared to
15 percent, 13 percent and 72 percent respectively for the non-

privileged study in the same study area.
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Precipitation records for the two-study areas are preseﬁted in Table
Vi(a). ﬁhile soﬁe reduction in precipitation was indiéated between the
two‘time periods for the western area, cattle numbers were not appreciably
affected as is shown in Table VIX(a). Deviations from the six-year
average cattle numbers are shown in Table VII(b) as percentages. The
six~year average might be considered "normal" in that the ranchers tend to
stock at this rate, but this need not imply a "correct' stocking rate.

As a result of parfial liquidation of cow herds in the eaéterp study
area at the time of the non-privileged study, actual cash receiﬁts were
reduced, while many of the costs rémained unchanged. An adjustment in the
data of the non-privileged study was thérefore made to permit a more valid
comparison between thé two studies. In the adjustment, Area "E" cattle
numbers and gross income ﬁere both increased by the full 20.68 percent.
Feed and veterinary costs were increased by 20.68 percent; hired labor,
unpaid family labor and depreciation were held comstant; other cash costs:
including machinery repair, utilities and supplies were increased by
6 percent; fixed ;osts were incfeased by 1 percent to allow for taxes on
the adjusted increase in cattle inventory; and the interest on operating
capitél was recalculated. Total ranch investment was iﬁcreased only by
the amount of the adjusted increase in cattle inventéry.

These adjustments resulted in an increase of net feturns per ranch

for the non-privileged study as indicated by Table VIII.
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Figure 5. Grazing land indexes for Montana and the 11 western states. *

* Source: [Farm Real Estate Market Development, Economic Research Service, USDA, Washington,

D. C., August, 1963, p. 42,
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ANNUAL PRECIPITATION RECORDS FOR STUDY AREAS, 1957-61. *

County 1957 1958 1959 1960 1961 Norma12/
in. in. in. in., in. in.
Beaverhead 11.77 11.54 11.79 7.59 9.72 11.34
Madison 15.87 15:56 18.38 12.24 16.55 13.95
Ave. Area "W" 13.82 13.55 15.08 9,92 13.14 12.64
Garfield 8.89 11.65 9.51 6.16 9.32 10.31
Petroleum 17.53 13.30 13.17 8,37 9.91 12.57
Carter 14.80 14.42 11.88 12.14 11.86 13.22
Custer 12.62 13.22 9,48 7.34 9,97 12,17
Powder River 17.29 13.90 13.73 9,17 12.98 13.85
Prairie 14.42 13,20 9.65 7.29 8.07 12.36
Rosebud 14,10 10.76 7.66 6.09 10.16 11.73
Ave, Area "E" 14.24 12.92 10.73 8.08 10.32 12.32
TABLE VI(b). PRECIPITATION AVERAGES FOR THREE YEARS PRECEDING STUDY INVEN-
TORY DATES. EXPRESSED AS PERCENTAGES OF NORMAL AND PERCENTAGE
DECREASE. *
Unit 1957-59 1959-61
Area "W"
Three Year Total inches 42,45 38.14
Three Year Average inches - 14.15 12,71
Percent of Normal a/ percent 111,95 100.55
Percent Decrease percent’ - - 10.18
Area "E"
Three Year Total ' inches 37.89 29.13
Three Year Average inches 12.63 9.71
Percent of Normal a/ percent 102.52 78.81
Percent Decrease percent - 23.13

a/ Normal is an average of the years 1931 through 1960.

% Source: Montana Agricultural Statistics, Montana Department of Agriculture

in cooperation with USDA Statistical Reporting Service, Helena,
Montana, Vol. VII, VIII and IX, 1958, 1960 and 1962.
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TABLE VII(a). TOTAL CATTLE ON FARMS AND RANCHES' ON JANUARY 1. *

‘Number of Cattle on Ranches Jan. 1

Total

County: 1957 1958 1959 1960 1961. 1962 of Yrs
Thousands of Head -
Beaverhead 199.8 123.6 127.7 116.6 106.3 113.7
Madison 63.7 64.2 64.7 69.2  67.8 69.2
Area "W" Total 183.5 187.8 192.4 185.8 174.1 182.9 1,106.5
Six Yr. Ave. ' : 184.4
Garfield 49,9 45.9 44,6 b 4 43.1 36.6
Petroleum 25,3 26,2 25.4 27.1 27.1 22.8
Carter 43.4 42.5 39.4 40.0 38.0 28.9
Custer 65.8 66.7 65,2 64.0 55.7 53.0
Powder River . 69.6 65.2 65,8 61.5 52.9 46.0
Prairie 24.9 26.9 27,0 29.5 26.8 27.3
' Rosebud 79.2 72.6 75.9 71.5 60.8 53.5
Area "E" Total 358.1 346.0 343.3 338.0 304.4 268.1 1,957.9
Six Yr. Ave., ‘ 326.3

TABLE VII(b). LIVESTOCK INVENTORIES OF JANUARY 1, 1960 AND JANUARY 1,
. 1962 EXPRESSED AS PERCENTAGE CHANGE FROM SIX-YEAR AVERAGE
AND AS PERCENTAGE DECREASE. *

Decrease

Unit 1960 1962

Area "W" .

Cattle Inventory head 185,800 182,900 2,900

Percent of 6 Year Average percent 100.75 99.18

Percent Change percent - - - - - - 1.56
Area "E"

Cattle Inventory head 338,000 268,100 69,900

Percent of 6 Year Average percent 103.58 82.15

Percent Change percent - - - -—— 20.68

* Source: Montana Agricultural Statistics, Montana Department of Agri-

culture in: cooperation with USDA Statistical Reporting Service
Helena, Montana, Vol.' VII, VIII and IX, 1958, 1960 and 1962.
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TABLE VIII: NET RETURN TO INVESTMENT BEFORE AND AFTER ADJUSTING FOR
DROUGHT, AREA "E", 1962, NON-PRIVILEGED RANCH STUDY.

Ranch Size (AU's)

150 and 151 to 251 to 4Gl and

Ltem under 250 400 over

] Pct, Pct. Pct, Pct,
Net Return to Investment as . ' .
Calculated from Questionnaires a/ -2.80 1.59 1.27 3.85
Net Return to Investment After
Adjusting for Drought -1.70 3.24 3.29 6.07
Effect of Drought on Return to :
Investment 1.10 1.65 2.02 2.22

.a/ Derived from simple averages of ranches in a size category
by weighted means as in Chapter IV.

rather than
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Method of Comparison Between The Two Studies
Comparison between the privileged study using indexed 1960 data and
the curfent study'using 1962 data was made by¢com§aring trend lines based
on the size category averages of residuals to land, 'unpaid labor, capital
and management derived from the two studies. Given the equation for a

~

straight line as Y = a + bx, where the slope (b) = N(Exy) -~ (x) Evy) 27/
N(Zx2) - (sx)2

and the y axis intercept (a) =.§ - bx, trend .lines can be &rawn by using
the straight line estimation formula‘Q = a + bx.

Trend lines were used tc facilitate comparisons betweeq tﬂe two
studies at equivalent ranch sizes as gxpressed by AU's wit%out convérting
all of the data to an animal unit basis. Trend lines also aid in present-
ing the effects of size in the comparisons.

Precise differences bétween.the trend lines of the two studies were
calculated by using the above formula. The above differences were
originally hypofhesized to be entirely attributable to theffederal grazing
permits that the priviieged group had.in excess;df the féderal grazing
permits of the non-privileged group (also determined'by differences between
trend lines as shown in Chapter V, Figures 7—10); After indexing for the

price level change, and adjusting- for drought, the remaining net return

27/ John E. Freund, Modern Elementary Statistics, Englewood Cliffs, N.J.,
Prentice Hall, Inc., 3rd Ed., 1960, p. 317.
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differences between the two'studies.can then be attributed to the possession
of federal grazing permits. The number of permits, expressed as animal
unit months (AUM's), was then divided into the net return differences to
determine an annual value per AUM of each permit in addition to the amount

paid. The procedure is expressed in the following formula:

Ay = (NRp -~ NRp)
Py - Py

Where: AV = Annual.per AUM permit value.
NR;= Net return for privileged ranch study.
NRy='Net return for non-privileged ranch study.
P1= Number of AUM permits for privileged ranch study.
Pzi'Number of AUM permits for non-privileged ranch study.

Annual per AUM permit values were determined by applying the above
formula to the difference between net.returns to the management factor
alone, and also by applying_the formula to the difference between net
returns to- land, unpaid labor, capital and management. ;§7 The results
- were also expressed as capitalized per AUM permit valueé by applying the

following simple capitalization formula: v = AV
T

Where: V = Capitalized value of AUM permit
AV = Annual AUM permit value.
r Capitalization rate.

Comparisons of the following budgets were made between the two studies
in permit value determination: The Area "E" non-privileged study budgets
were'compared with the privileged study budgets of ranches using BLM
permits year-long. Thé'Afea "W"' non-privileged study budgets were com-

pared with three sets of budgets: Those of ranches haﬁing FS permits for

28/ Grazing fees paid by permittees were included as cash costs, there-~ -
fore the resulting permit values do not include this segment of per-
mit value. )




- 43 - ,
summer use only, those ranches having BLM permits for spring and fall use,
and those ranches having BLM permits for spring and fall use plus FS per-
' mits for summer grazing.

The results of comparisons between study budgets is reported in
Chapter V, but first the qon—privileged ranch organization and cost and
returns are shown in Chapters III and IV as outlined in objectives one

and two that were presented in Chapter I.




CHAPTER III
MONTANA CATTLE RANCH ORGANIZATION
NON-PRIVILEGED RANCH CLASSIFICATION
As a method of determining Montana cattle .ranch organization, data
from the current non-privileged study were used. It should be recalled
that these data were from the calendar year 1962, so the resulting descrip-
tion is for that year. In the analysis of thi; chaﬁter, no adjustment was
made for drought in Area "E"; the assumption was made that the 1962 stock-
ing rate was more in line with a rate necéssary to give a margin of'safety
for recurring climatic hazards.
The quantity used of each of the four general factors of beef cattle
production, land, labor, capital and management are presented as a method

of defining cattle ranch organization.

Land -

Land as a factor of production becomes difficult to isolate from
othef production factors in practical application. Recognizing the
complexity of the land factor, all real estate was considéfed as lanq in
this analysis. This approach has validity since improvements, once
placed on the land, become a part of the land in legal, praqtical and
economic applications of the term.

Total acres of all classes of land per ranch in Area "W'" ranged
from an average of 503 acres per ranch in the small siZe-category (150
AU's and under to.an average of 6,770 acres in the large si;e category

(401 AU's and over, Table IX). Per ranch land investment averages,
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exclusive of all improvements, ranged from $41,256 for the small size
to $323,055 for the large size. 29/

Total acres per ranch for the size groups in Area "E" were approxi-
mately three times greater than for the respective size categories in
Arga "W'" and ranged from 3,676 acres to 19,981 acres (Table X). The lénd‘
investment for corresponding size categories, however, were almost identi-
cal in the two study areas (Table XI). Greater production, and consequently
higher per acre price for land in Area "W", accounts for these acreage
relationships. A higher percentage of ifrigated land in Area "W" is a
prime. factor of higher production.

Real estate items found to be typical on cattle ranches of different
size categories in the two study areas are listed in Table IX and X.

The building and improvement items became prdgressively greater in number
and/or size as the ranch size increased. The increase was not, however

in proportion to the size increase. Improvement differences between the
two study areas were most noticeable in the lack of man;made watering
improvements in Area "W'. The western area also had grainaries of smaller
capacity and fewer miles of fence per ranch than did the eastern study
area.,

Statistical significance levels were obtained for the acres per AU

means among the four size groups of each area and between the weighted

29/ The average number of AU's in the small to large size categories
respectively in Area "W" were 104, 197, 314 and 656; for Area "E"
the averages were 100, 204, 305 and 776.
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means of the two study areas (Table XII).. 30/

The comparison between means of various size groups within an area
were fouhd to be significant in some acreage comparisons. However, no
valid conclusions can be drawn from these acreage comparisons since little
consistency can be observed in comparing results of-the two areas. For
instance, the small size category of Area "W'" had the lowest acreage per
AU of any cétegory in the area while the same size category in Area "E"
revealed the highest acreage per AU of any size category in that area.
Explanation fhrough speculation might possibly justify the results of the
comparison for one area but the same arguments would invalidate the justi-
fications in the other area since the relationship between size and acreage
per AU is reversed in the two areas.

The area mean differences, however, were significant at the 1 percent
level as was previously discussed in the acres per ranch comparison at

the beginning of this chapter.

30/ For statistical analysis in this chapter and Chapter IV, the data were
converted to an AU basis. This facilities comparisons between size
groups and between areas since the corresponding AU size category.
means of the two areas were not identical.

The level of significance is the average proportion of times that the
investigator will be wrong in his assertion of mean differences.
Consequently, the lower the significance percent of the statistical
test, the more significant or valid are the results of the compari-~
sons that are made. For example, if a comparison were to be found
significant at the 1 percent significance level, there is a 1 per-
cent probability that the correlation found was due to chance while
at the 30 percent significance level the probability that the correl-
ation found was due to chance is 30 percent.

For those readers not familigr with the statistical test used in these
chapters, reference to Appendices B, C, D, and E will be helpful.
















































































































































































































































































































