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COSTS INCURRED BY PERMITTEES IN GRAZING LIVESTOCK
ON PUBLIC LANDS IN VARIOUS WESTERN STATES

by

Frederick W. Obermiller & David K. Lambert
Department of Agricultural & Resource Econonmics
Oregon State Unliversity

The purposes of this report are to describe the procedures
followed and to present the findings obtained through forage
utilization cost surveys of public land dependent ranchers |in
Oregon, Idaho, Nevada, Wyoming, North Dakota, South Dakota, and
the Black Hills National Forest. The organization of the report
is as follows. First, the reasons why the cost surveys were
conducted are explained. Second, the sampling procedures used in
conducting those surveys in each state and area are described.
Third, the results obtained in each survey area are presented.
Fourth, those results are analyzed to detect factors exerting a
significant influence on forage utilization costs within each
survey area. Flifth, conclusions and implications for the pricing
of federal forage are drawn in the expectation that those
observations are relevant to the resolution of the federal
grazing fee controversy.

* The authors are Professor and Extension Resource Econonmist,
and Extension Public Lands Policy Assistant, respectively, in the
Department of Agricultural and Resource Economics, Oregon State
University. Seniority of authorship is shared by Lambert and
Obermiller. Financial support for the work reported here was
provided, 1in part, by the Office of the Administrator, Extension
Service, United States Department of Agriculture through a
special needs project entitled "Federal Rangeland Management:
Improving Citizen Understanding.® Other sources of financial
support included cattlemen’s associations and Extension Services
in cooperating states; grazing associations and districts in
North and South Dakota; the Governor’s Office in the State of
Wyoming; and the National Public Lands Council. The authors wish
to acknowledge the assistance of all who participated 1in the
various studies, both study team members and permittees, as well
33 the helpful cooperation of the Bureau of Land Management and
the Forest Service. The results of their efforts, having been
supported by tax dollars, therefore are public Information and
may be freely quoted and/or reprinted with customary crediting of
the source,



In all of the surveys, a baslc format for the Iinterview
questionnaire was adopted. Common elements included nine cost
activities and procedures for estimating the values of
nonmonetary cost components. These common cost activities and
estimation procedures are defined and described in the appendix
to the report.

Ratlopale for Evaluating Permittees’ Coats
One of the more controversial recurring issues 1in the
management of the federally-owned lands in the western United
States has been the appropriate user fee to levy on 1livestock
operators who graze their stock on public lands. This user fee,
or federal grazing fee, has at various times been statutorally
established or set by administrative prerogative. At present,
the grazing fee is quite specifically established in a law
passed by the 95th Congress on October 25, 1978: The Public
Rangelands Improvement Act {43 USC 1901-1908]. The Public
Rangelands Improvement Act (PRIA) establishes by statute a
uniform federal grazing fee formula to be used by both the Forest
Service and the Bureau of Land Management; however, the Act also
contains a sunset clause.
“No later than December 31, 1985, the
Secretaries (of Agriculture and the Interior]
shall report to the Congress the results of
... thelr evaluation of the fee established in
Section 6 of this Act and other grazing fee
options, and their recommendations to

implement a grazing fee schedule for the 1986
and subsequent grazing years® [Sectlion 12(b)].

The formula grazing fee established in Section 6 of the PRIA

contalns four basic components: (1) a "base fee equalling

$1.23, generally Interpreted as the amount the government would



have had to collect (per animal unit month or AUM) for the costs
of utillzing forage on public and on privately leased lands to
have been identical in the year 1966; (2) a "forage value index"
(FVI> the average current private grazing land lease rate in the
11 western states divided by the 1966 average private grazing
land lease rate times 100; (3) a "beef prices index® (BPI)
representing a weighted average selling price for beef cattle in
the 11 western states, using the average price between 1964 and
1968 as its base; and (4) a "prices paid index" (PPI) constructed
from nine major components of livestock production costs, also
using 1966 as the base year. The BPI and PPI components are
popularly Known as "ability to pay"™ Iindicators: while both
historical and prevailing private land lease rates influence the
FVI component as well as the base fee. The PRIA formula is as

follows:

Fee = $1.23(FVIt + BPIt - PPIt)IIOO

t+1

Ihe Federal Grazing Fee Evaluation

The required evaluation of the PRIA formula and system |is
being conducted by the Forest Service and Bureau of Land
Management. A draft report to Congress containing the results of
that evaluation as well as recommendations for a future fee
system is expected to be made public late in 1984. 1In conducting
the evaluation, the agencies have used their appraisers to
collect a substantial body of information on leasing arrangements
and rental rates on privately-owned land. As noted above, that

private land lease rate information directly bears on both the

$1.23 base fee and the "forage value index.”



Pursuant to the PRIA directive to evaluate pther grazing fee
options, the agencles contracted with Colorado State University
for a study and evaluation of fee systems used by other agencies
and by state and local governments. The agencies also contracted
with the United States Department of Agriculture’s Econonmic
Research Service and Statistical Reporting Service for
evaluations of the appropriateness of the "beef prices index" and
"prices pald index" as presently constructed, and for an analysis
of the possible financial and community impacts of changes in the
federal grazing fee.

Early 1in thelr evaluation the Forest Service and Bureau of
Land Management decided not to collect Information from
permittees on the costs they encounter in utilizing public 1land
forage supplies. While this type of information clearly does
influence the base fee (an estimate of the difference In costs of
forage utilization on private and public lands) it was thought
that indirect evidence on the cost differential could be obtained
from the private land appraisal data.1 The public land dependent
livestock industry thought otherwise, however, and in November
1982 the Oregon Cattlemen’s Association asked the Oregon State
University Extension Service to collect information from
permittees on costs of public land forage utilization in the

State of Oregon.

1 This thought has been expressed in several documents
distributed by the Bureau of Land Management and Forest Service
to heighten public understanding of the ongoing federal grazing

fee evaluatlon. See, for example, thelr "Information Paper
Number 3: Fair Market Rental Appraisal of the Public Grazing
Lands*® (no date) and “"Grazing Fee Review and Evaluatlion:

Question-and-~-Answer Sheet," January 6, 1984.



Grazing Cost Survevs Supervised by Extension Service Persopnel

The Oregon State University Extension Service responded to
the industry request through an existing special needs project
funded by the Office of the Administrator, Extension Service,
United States Department of Agriculture: "Federal Rangeland
Management: Improving Citizen Understanding.'2 The results of
the Oregon public land forage utilization cost study initially
were published in November 1983 (Lambert and Obermiller,
reprinted March 19841,

As the Oregon study proceeded, interest began to be expressed
in duplicating the study in southern Idaho and northern Nevada.
Parallel surveys of permittees were initiated in those states
with the assistance of special needs project personnel using
modifled veréions of the questionnaire developed in Oregon. As
the results of these studies became available, Iinterest in
similar efforts arose in Wyoming, northern California, and other
western and Great Plains states.

In November 1983 the Grazing Fee Task Force of the Public
Lands Council passed a resclution encouraging repetition of the
"Oregon study”" in as many western states as possible. In
addition to the resolution, the Public Lands Council allocated
a small amount of funds to help defray study costs.
Representatives of both the Forest Service and the Bureau of Land

Management endorsed the attempt to extend the public land forage

2 Project co-leaders for the Extension Service special needs
project included Obermiller and Thomas E. Bedell of the
Department of Rangeland Resources, Oregon State University.
Project staff conducting the fleld interviews in Oregon Included
Lambert and Sherman Swanson of the Department of Rangeland
Resources.



utilization cost study to as many additional western states as
possible.3

Using the speclal needs project as a vehlicle, the Oregon
State Unlversity Extension Service agreed to provide assistance
to other states, but only In response to formal requests for
asslstance. That assistance was to Iinclude providing other
states with questionnaires consistent in structure and content
with the orliginal questionnailre used in the Oregon study; helpling
in the design of sampling procedures and the organization of
local data collection activities; and analyzing the data
collected by groups in other states. Responsibility for the
actual conduct of Interviews and acquisition of forage
utilization cost data remained the sole responsibility of
cooperatling organizations, agencles, and Individuals In other
states.

By July 1984 the Nevada study had been expanded statewlde,
interviews had been completed, and results had been analyzed.
The 1Idaho study also had been expanded, although not statewide,
and completed. Elsewhere, following passage of the Public Lands
Councll resolution, forage utilization cost studles had been
completed in the National Grasslands of North and South Dakota:;
in the Black Hills Natlional Forest of western South Dakota and

eastern Wyoming; and in all remaining Forest Service, Bureau of

3 See letter from Judy Nelson, Bureau of Land Management, to
Frederick W. Obermiller, Oregon State University, dated September
8, 1983; letter from Edward R. Frandsen, Forest Service, to
Frederick W. Obermiller, Oregon State University, dated August 3,
1983; and letter from Frederick W. Obermiller, Oregon State
University to Edward R. Frandsen, Forest Service, dated August
18, 1983.



Land Management, and state-owned lands in Wyoming. A similar
study was underway in California, although all necessary
interviews had not yet been conducted. A forage utilization cost
study was underway in Colorado, parallel in type but conducted
independently of the Extenslion Service special needs project. A
somewhat similar but independently conducted forage valuation
study was in progress in New Mexico.

Summarized in the following three sections of this report are
(1) the sampling procedures utilized in each of the states and
areas receiving assistance through the Extension Service special
needs project, (2) the empirical results for those states and
areas for which data collection had been completed by July 1984,
and (3) an analysls of factors exerting a significant influence
on forage utilization costs. In the final section of the report,
conclusions and Iimplications for the current PRIA formula

evaluation are drawn.

gampling Procedures Used io the Grazing Coat Surveys

Sampling procedures differed among the states and areas in
which the forage utilization cost survey was conducted.
In Oregon and Idaho, a nonrandomly selected group of ranchers was
interviewved. In Wyoming, both random and nonrandom samples of
permittees were interviewed. Elsewhere, samples were randomly
drawn from the entire population, or subset of that population,
of Bureau of Land Management and Forest Service permittees. An
area-by-area description of the sampling procedures employed in
each state and area follows. The implications of the sampling

procedures utlilized 1In these states and areas are noted.



Emphasis is placed on the extent to which conclusions may or may

not be drawn from the data.

Qregon

The Oregon forage utillzatlon cost study was a pilot project,
constituting the first large scale implementation of the survey
process and questionnalre. The objectives of the Oregon study
were both procedural and empirical. The procedural objéctlve was
to demonstrate the feaslbllity of obtaining forage wutilization
cost data through direct surveys of permittees. The second,
empirical, objective was to obtaln information on the cash and
noncash costs experlienced by Oregon permittees as a consequence
of wutillzing a public allotment. Of these two objectives, the
first was of greater importance, since some believed that |t
would be prohibitively expensive and time consuming to collect
cash and noncash forage utllization cost data directly from

4 Given the greater relative importance of the first

permittees.
objective, as well as time and budget constraints, a nonrandomly
selected group of Oregon permittees was Interviewed.

During the winter and spring of 1983, approximately 100

Eastern Oregon rangeland livestock operators who held either a

4 This view has been expressed in several public meetings and
documents through which the federal land management agencles have
informed the public of the purposes and progress of the federal
grazing fee evaluation. See, for example, the memorandum with
attachments from the Director, Bureau of Land Management and
Chief, Forest Service, to State Directors and Regional Foresters
"Current Status of the Grazing Fee Study," dated April 13, 1982,



Forest Service permit or a Bureau of Land Management license were
interviewed by members of the special needs project team. The
cooperating permittees had been identified on lists compiled by
agricultural Extension agents in eight Eastern Oregon counties.
Agents had been asked to identify operators who Kept good cost
records. Relevant sampling information is summarized in Table 1.

The sampling information as well as the results of the Oregon
forage utilization cost study were published in November 1983,
The nonrandom nature of the survey was stressed |in that
publication. The results could not and should not be general ized
to the entire population of Eastern Oregon permittees; rather,
they were representative only of the ranchers actually surveyed.
Any hypotheses about the general representativeness of the cash
and noncash forage utilization cost relatlionships could be
neither proven nor disproven on the basis of avallable Oregon

data.

idabo

Idaho was the second state to initlate a forage wutilization
cost study. Sampling procedures, as well as the survey
questionnalire itself, were patterned after those used iIn Oregon.
Agricultural extension agents in the four major public grazing
land counties (Washington, Oneida, Custer, and Lemhi) providead
names of five to ten permittees in their areas who could be
expected to be cooperative and would have accurate cost records
on thelr use of the grazing allotments. Twenty-slix ranchers were
subsequently interviewed 1in the spring and summer of 1983 by

University of Idaho Extenslon Service personnel, providing usable



Table 1. Gaaple Information for the Nonrandoe Survey of Oregon Peraittees’ Forage Utilization Costs,

Number Nueber of Allotments by Type of Lease
of
Usable
County Rancher Bureau of Land Forest Fish and Wild-
or Area Invervievs Hanagenent Service life Service Private Total
Nalheur 14 14 0 0 0 14
Baker 13 12 7 0 4 23
Grant 10 1 9 0 4 14
Harney 13 23 3 1 3 30
Lake 16 22 13 1 4 40
Northeast
Oregon 10 0 12 0 3 17
Eastside
Cascades 10 3 6 0 3 14
Crooked
River N.6. 11 1 14 0 0 15
TOTAL 97 78 64 2 23 167
Total AliMs 133,493 97,639 3,607 20,318 215,079
Nean Perait Size 1,711 901 1,804 833 1,288
Standard Deviation® NA NA NA NA NA

a

estimated.

When the 0Oregon survey results vere analyzed,

the standard deviations of these saeple characteristics were not



information on 49 separate allotments.5 Following passage of the
Public Lands Council resolution in November 1983, another 22
ranchers were identified and interviewed, again nonrandomly, Iin
order to provide a broader geographical representation of Idaho
permittees. Sampling Information for the Idaho grazing cost
study is summarized in Table 2.

The conclusions drawn from the Idaho survey are subject to
the same limitations affecting Oregon’s study. Generalization of
the results to all permittees and private lease holders in Idaho
is inappropriate, and statements that the results are
representative of all Idaho permittees can be nelither proven nor
disproven. It 1is only appropriate to state that the results
accurately reflect the situation for the 48 ranchers and the 87

allotments included in the Idaho forage utilization cost survey.

Nevada

Nevada was the third western state to begin a public land
forage wutilization cost study, Initiating the effort while the
Oregon and Idaho surveys were still underway. As 1in 1Idaho,
special needs project team members fron Oregon provided
assistance 1in development of the survey questionnaire. Unlike
the sampling procedure followed 1in both Oregon and Idaho,
however, a random sampling design was employed in Nevada by

faculty members assoclated with the Department of Agricultural

S Leadership for the Idaho forage utilization cost survey was
provided by Neil R. Rimbey of the Southwest Idaho Research and
Extension Center, University of Idaho.

1t



Table 2. Sample Information for the Nonrandom Survey of Idaho Permittees' Forage Utilization Costs.

Rumber Number of Allotments by Type of Lease

Uszlfﬂ e

Rancher Bureau of Land Forest Hixed

County Interviews Nanageaent Service BLM/FS Private Total

Washington 9 8 3 0 3 18
Oneida I 10 9 0 3 22
Leahi 14 1 8 3 3 25
Custer 10 8 13 1 0 22
TOTAL 4’ 31 3 4 1 87
Total AUMs 27,010 28,908 9,282 5,299 70,499
Mean Permit Size 730 826 2,320 482 810
Standard Deviation 1,363 703 1,929 393 NA

Another four permittees (three Forest Service, one Bureau of Land Management) provided usable data for average
total costs per AUM but not for individual cost components.



and Resource Economics and the Renewable Resources Center of the
University of Nevada, Reno.6

In Nevada, 86 percent of the total land area is in public
ownership. Consequently, virtually all rangeland 1livestock
operations are public land dependent. Lists of the population of
ranch operations larger than 50 brood cows In size were obtained
from the tax rolls in each county assessor’s office throughout
the state,. Ranches to be included in the sample then were drawn
randomly from the population using a random number generating
procedure. Interviews with the randomly selected sample of
ranchers then were conducted -- a process that continued through
the winter of 1984. Ultimately, over 50 ranchers provided
forage wutilization cost estimates for 84 federal allotments in
Nevada. Sampling information for the Nevada grazing cost study
is summarized in Table 3.

Since the Nevada permittee sample was randomly selected,
survey results can be extrapolated to the population as a whole,
The limitations and reservations regarding generalization
inherent in both the Oregon and Idaho studies do not apply in the
Nevada case. The nonresponse rate in Nevada, as elsewhere,ﬂwas
very low. Hence it is appropriate to conclude that the Nevéda
results do appropriately reflect the forage utilization cost
relationships for all Nevada permittees with herds in excess of

50 brood cows.

6 These individuals included William O. Champney and John F.
Yanagida of the Department of Agricultural and Resource
Economics, and Sherman Swanson of the Renewable Resources Center,
University of Nevada, Reno.

13



Table 3. Population and Saeple Information for the Random Survey of Nevada Peraittees' Forage Utilization Costs.

AUHs
Pereits
Population Saeple
Nuaber of
Allotaents Number of  Percent of Hean Nean Percent of
in Allotments Population  Total  Permit Standard Total Perait Standard Population
Activity Population in Sasple Sampled AUNs Size Deviation AUMs  Size Deviation Sampled

Bureau of %and
Management 705 75 10.6 1,607,754 2,280 NA 369,691 4,929 6,333 23.0
Forest Service 193 9 4.6 365,142 1,873 NA 3,986 663 329 f.6
Private Leaseb NA 3 NA NA NA NA 3,595 1,198 380 NA
Deeded Landb NA 2 NA NA NA NA 724 362 17 NA
TOTAL NA ;) NA NA NA MA 379,9% 4,270 NA NA
d

0f these 705 Bureau of Land Management allotments, 333 wvere used by brood cow herds greater than 50 animals in size,

Saapling vas done only from these 333 allotments, from which 73 (22,5 percent) produced usable survey data.

b Two of the three private leases and both deeded land parcels were in intermingled Bureau of Land Management allotments.



bvoning

Following passage of the Public Lands Council resolution,
several areas that earlier had expressed interest in the public
land forage wutilization cost survey renewed their efforts to
repeat the study in thelr areas. One of these areas was Wyoming,
with leadership for the Wyoming grazing cost study vested in the
Executive Department of the Office of the Governor.7 Here, as in
Idaho and Nevada, assistance was provided by members of the
Oregon speclal needs project teanm. A modified version of the
Oregon questionnaire was developed to accommodate additional
Executive Department objectives. The Oregon team assisted in the
training of fleld appraisers retained by the Governor’s Office.

Two different sampling procedures were used in conducting the
Wyoming study. One group of ranchers to be Iinterviewed was
chosen in a nonrandom manner similar to the procedure employed in
Oregon and in Idaho. However, an additional group was selected
randomly from population permittee lists for each National Forest
and Bureau of Land Management district operating In the state.
The random sample was stratified by both permit size and by
geographical location. For example, approzimately 33 percent of
the Forest Service AUMs in Wyoming are licensed on the Medicine
Bow National Forest. The sample therefore was drawn such that
about 33 percent of the Wyoming Forest Service permittees to be

surveyed held Medicine Bow National Forest permits.

7 Leadership for the Wyoming forage utilization cost surveys was
provided by Rod Miller and Richard Loper through the Executive
Department of the Office of the Governor of the State of Wyoming.

15



The results presented in a subsequent section of this report
are pooled from both the random and the nonrandom samples. Part
of the purpose in having the two (random and nonrandom) samples
was to test the hypothesis that the two sets of sample
characteristics would be Indistinguishable, regardless of the
sampling procedure employed. The results of that test revealed
that the samples were, indeed, indistinguishable and hence could
be combined. The two samples ylelded Information on forage
utilization costs for 194 allotments and private pasture rental

arrangenments. Relevant sampling information is presented Iin

Table 4.

Another area expressing Interest in replicating the Oregon
grazing cost study was the Natlonal Grasslands. Although the
Grasslands, administered through the Forest Service, are
scattered through parts of several Great Plains and western
states, they are concentrated in the western parts of the two
Dakotas. Leadership was provided by the Assoclation of National
Grasslands, Inc., which also assumed responsibility for hiring
fleld Interviewers, most of whom had prlor experience as

8

Statistical Reporting Service field enumerators. As in Wyoming,

Oregon special needs project team members helped train the field

8 Officers of the Association of National Grasslands, Inc.,
provided leadership for the National Grasslands forage
utilization cost surveys. They included Dale Greenwood of

Cartwright, North Dakota, and Lynn C. Wolff of Haynes, North
Dakota. Assistance also was provided by James R. Johnson of the
West River Research and Extension Center, South Dakota State
University.

16



Table 4. Population and Sample Information for the Combined Randow and Nonrandom Surveys of Wyoming Permittees' Forage
Utilization Costs,

Atis
Peraits
Population Sample
Number of
Allotaents Number of  Percent of Mean Mean Percent of
Type of in Allotnentg Population  Total  Perajt Standard Total Perait Standard Population
Lease Population in Sample Saapled AUMs Size Deviation AUNs  Size Deviation Saapled
Bureau of Land
Management 2,799 128 4.6 1,073,370 389 NA 194,075 1,024 3,456 14.4
Forest Service 582 n 12.2 753,256 1,294 NA 58,709  B27 800 7.8
State Leased 3,754 64 1.7 1,000,000 266 NA 17,887 279 n i.8
Private Lease NA 32 NA NA NA NA 21,792 681 1,252 NA
Deeded Land NA 66 NA NA NA NA 93,720 1,420 3,062 NA
TOTAL NA 361 NA NA NA NA 346,173 99 NA A

SOURCES: The total number of Bureau of Land Management and Forest Service allotments in Wyoming was taken from a report by
Edvard Bradley, “Analysis of the Nonfee Costs of Grazing Livestock on Federal and Private Grazing Land in Hyoming:
A Preliminary Research Proposal,® Division of Agricultural Economics, University of Wyoming, Novesber 1983. The
Office of the Governor, State of Wyoming, supplied estimates of total state lease allotaents and AlUMs. Total
Bureau of Land Management AUMs vere obtained from the Bureau of Land Manageament's Public Land Statistics: 1980;
vhile total Forest Service AUMs vere estimated from permittee records from six Forest Supervisor Offices in
Nyoming.

As reported here, the number of sampled allotments differs from the figures reported in the results section. This
discrepancy is due to the mixture of land ownerships found in many allotments. The numbers reported above can be
interpreted as follows: Of the usable intervievs completed, 12B vere with permittees vho had some Bureau of Land
Managesent land in their allotment; 71 had some Forest Service land, etc.

The mean permit size estimates can only be interpreted as approximations. They vere obtained by dividing total AUM
estimates by total nusber of allotaents -- and the AUM and allotaent population figures were obtained froa several
different sources.

Excluding the Black Hills National Forest but including the Thunder Basin National Grassland.
A separate sample was not drawn from state lease population lists. Rather, all state lease information vas derived from

intervievs wvith peraittees in either the Bureau of Land Management or Forest Service samples vho happened also to hold
state leases.



interviewers and prepared modified versions of the Oregon study

questionnaire.

A random sampling technique was employed in the six Natlonal
Grasslands grazing associations and districts surveyed in North
and South Dakota. The decision to switch to a fully randomized
sampl ing approach in these areas was baséd on three
considerations: (1) After conducting the study in several other
states, the final format for the questionnalre was complete and
the analysis procedures were fully developed. More resources
thus were avallable for drawing a random sample. (2) The names
of the ranchers comprising the entire population as well as
permit size data were readily available from the offices of the
grazing assoclations and districts associated with each
Grassland. (3) Criticism had been voiced about the nonrandom
nature of the earllier surveys, particularly in Oregon and Idaho.
It was declided that interviewing from a randomly drawn Natlional
Grasslands sample nmight provide Indirect evidence on the
representativeness, or lack of representativeness, of information
obtained from the nonrandom surveys In those two western states.

Samples were drawn from the subpopulations of permittees |in
each of the six grazing associations and districts (Table 5).
Hence, geographical stratification of the aggregate population of
National Grasslands permittees was employed. The six
subpopulations also were stratified on the basis of permit size.
For exanmple, In the Grand River Cooperative Grazing District 37

percent of the licensed AUMs were in permits of under 700 AUMs;
another 37 percent were |ssued in permits ranging between 701 and

1,200 AUMs, while the remaining 26 percent of the licensed use
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Table 5. Population and Sample Information for the Randos Survey of National 6rasslands Permittees! Forage Utifization
Losts in Six Associations and Bistricts in North and South Dakota.

AUMs
Permits )
Population Sample
Grazing Nuaber of
Association Allotments Number of  Percent of Nean Hean Percent of
or in Allotments Population  Total Perait Standard Total Permit Standard Population

District Population in Sample Saspled AUlNs Size Deviation AMs  Size Deviation Saepled
McKenzie County 200 18 1.0 NA  NA NA 88,818 1,139 728 NA
Grazing Assoc. 19,617% 1,021 6978
Medora Grazing 145 M 40.7 191,947 1,048 742 67,982 1,152 102 4.7
Association 32,3118 8878  S9e3
Little Missourj 9 0 --=- e --- ~-- - --- ----
Grazing Assoc.
Grand River Co- 80 39 48.8 48,3714 604 447 30,20t 14 373 £2.9
operative Grazing 27,2948 7008 944t
District
Central South 47 24 §.1 65,867 1,041 489 34,563 1,440 b1l 32.9
Dakota 6razing : 33,8638 1,411 5938
District
White River Co- 44 23 32.3 28,087 638 367 17,997 763 361 62.7
operative Grazing 16,2048 7058 3408
District

(4 d d 4 (4 d
TOTAL GRASSLANDS 613 223 43.2 24,2487 931 NA 239,163 1,072 NA .1
209,288 9392

SOURCES: 6razing Association and Grazing District Offices as identified above.

2 The nuabers folloved by an asterisk are for those federal (Natiomal 6rasslands) AUMs included in association and district
pernits, Peraits may also include lands owned by the associations or districts themselves, and/or private leased and
deeded lands.

b Following coapletion of the Little Missouri Grazing Association survey it vas found that that survey had been conducted
in a nonrandom manner. Hence, its results vere excluded from the analysis.

¢ Excluding Little Missouri Grazing Association.

d

Excluding Little Hissouri and McKenzie County Grazing Associations.



was in permits of over 1,200 AUMs. Three 1lists of randomly
selected permittees corresponding to these three permit size
groups Were given to the interviewer with the instruction to
proceed down the lists of names, Interviewing at least 40 percent
of the total population of Grand River permittees. 0f those
interviewed, approximately 37 percent were to come from the list
of permittees with permits for under 700 AUMs; 37 percent to
come from the middle group; and 26 percent to come from the group
of permittees with the larger permits.

Due to the random sampling design employed in the National
Grasslands survey, the results can be considered representative
of the average forage utilization costs per AUM in each district
or assocliation. 8Since the stratified sampling procedure resulted
in a larger proportion of large permit holders in the sample
(i.e., 26 percent of the AUMs were in permits between 1,201 and
2,100 AUMs,' but only nine percent of the operators held these
permits), the costs reported for the National Grasslands are
representative of the average per AUM costs rather than the
average permittee costs per AUM. The distinction 1is of no
significance unless there 1is found to be a statistically
significant relationship between average total costs per AUM and

the size of the pernmit.

Rlack Hills Natiocnal Fforest

Due to the perception that the permittee grazing livestock in

the Black Hills National Forest may face costs that wmight be

different than those facing permittees in other parts of South

Dakota and Wyoming -- differences attributable to the topological
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and cllmato;oglcal characteristlcs of the Black Hllls =-- a
separate study was conducted In this National Forest area. As in
all previous surveys, Oregon personnel assisted in questionnaire
design and tralning of field interviewers. Leadership for the
local data collectlon effort was provided by the South Dakota
State Unlverslity Extension Servlce.9

The Black Hills National Forest sample of permittees was
drawn randomly from permittee lists provided by the local Forest
Supervisor’s office. As in Wyoming and the National Grasslands,
the sample was again stratified on the basis of permit size. The
Forest also was divided iInto three geographical strata -- south,
central, and north =-- with the samples drawn from within each
geographical strata being proportional to the 1licensed AUMs
within those areas. Sampling informatlion for the Black Hllls
Natlional Forest grazing cost study ls summarized in Table 6.
Because of the random sample design, the results of the Black
Hills National Forest grazing cost survey can be construed as
indicatlve of average forage utlllzatlon costs throughout that

region.

gampling Proceduraes in Othar Grazing Cost Survey Areas

As noted earllier, forage utilization cost surveys simllar Iin
purpose and structure to the studies described above also were
initiated 1in Californla and Colorado, while an Iindependently

designed effort was conducted In New Mexlco. The Oregon group

K Leadership for the Black Hills ©National Forest forage
utilization cost survey was provided by James R. Johnson of the
WHest River Research and Extension Center, South Dakota State

University.
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Table 6. Population and Sasple Information for the Random Survey of Black Hills Natinnal Forest Permittees' Ffuorage
Htilization Costs,
AUHs
Permits
Popul ation Sample
Area Nuaber of
and Ranger Allotments Humber of  Percent of Hean Hean Percent of
Districts (in in Alloteents Population  Total FPermit Standard Total Perait Standard Population
parenthesis) Population in Sample Sampled AUMs  Size  Deviation AUKs  Size Deviation Saampled
North Stratum 130 34 26,2 32,187 247 2335 14,334 427 336 43.2
(Bearlodge,
Nemo, Spearfish)
Central Stratum 47 22 46.8 22,453 479 330 11,740 534 432 92.2
(Harney,
Pactola)
South Stratus 107 3 30.8 36,421 340 29 19,904 603 361 4.7
(Custer, Elk
Hountain)
TOTAL FOREST 284 89 31.3 9,081 321 NA 46,178 519 NA 30.7

SBURCE: Forest Supervisor's Office, Black Hills National Forest,



provided the University of California Extension Service with
assistance in questionnaire and sample design and in the training
of Extension farm advisors who were to serve as field
interviewers. Questionnaires were exchanged with personnel from
the Department of Range Science, Colorado State University, who
coordinated a random design forage cost utilization survey in
that state. Information also was exchanged with faculty from the
Department of Agricultural Economics and Agricultural Business,
New Mexico State University.

It s expected that, upon their completion, the California
and Colorado studies will yield forage utilization cost
information similar to that described here. The New Mexico study
will result in complementary, but not strictly comparable,
findings and insights. None of these three studies had been
completed by August 1984, however, and two were conducted
independently o¢f the Extension special needs project. Hence,

they are considered no further in the present report.

Sunmarv: _Agqregate Sample Characteristics

The sixzx forage utilization cost surveys completed by August
1984 were made possible, 1in part, through the financial support
and cooperative effort of the federal and various states’
Extension Services. In the course of that cooperative effort,
several hundred permittees were interviewed, providing forage
utilization cost information for 849 allotments. These
permittees collectively utilized 1,267,214 AUMs of 1livestock
forage, of which 684,271 AUMs (54 percent) were obtained from

Bureau of Land Management rangelands and 406,729 AUMs (32
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percent) were from the Natlonal Forests and National Grasslands.

These aggregate grazing costs survey sample characteristics are

summarized . in Table 7.

Enpirical Results

Following the completion of the Oregon grazing cost survey,
and while the Idaho and Nevada surveys were still underway, the
Oregon special needs project team received a request from the
Forest Service to modify the format of the questionnaire.10 The
motive behind the request was to be able to collect and report
forage wutilization cost data in the same format as that used in
the “1966 Western Livestock Grazing Survey" from which the $1.23
base fee in the PRIA formula is derived [Houseman, et al., 19681].

The questionnaire subsequently was modified to obtain specific
information on herding versus other management costs, as well as
information on Iimprovement expenditures, or the value of

investments by permittees on their allotments.ll

Further
modifications wWere Introduced such that noncash 1labor costs
associated with alternative livestock management activities could

be separated from other cash and noncash activity costs. These

10 See letter from Edward R. Frandsen, Forest Service, to
Frederick W. Obermiller, Oregon State University, dated August 3,
1983, and letter from Frederick W. Obermiller, Oregon State
University, to Edward R. Frandsen, Forest Service, dated August
18, 1983.

I Improvement expenditures (inyestment values) represent only
the cash and noncash contributions by permittees to improvements

on allotments. Examples of such Improvements Include fences,
wells, plpelines, other water developments, and reseedings.
Maintenance on improvements other than major structural
renovatlion was iIncluded in maintenance costs rather than

investment values.
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Table 7. Aggregate Sample Information for All Random and Monrandom Surveys of Permittees’ Forage Utilization
Costs in Six Western and 6reat Plains States.

Nusber Nusber of Allotments by Type of Lease
of
Usable Mixed
State Rancher Bureau of Land Forest or
or Area  Interviews Managesent Service Private Qther Total
Oregon 97 18 64 23 2 167
Idaho 44 37 H i1 4 87
Nevada 30 73 9 3 0 89
Wyoming 190 93 b2 26 13 194
National
Grasslands 223 0 223 0 0 223
Black
Hills N.F, 89 0 89 0 0 89
TOTAL 693 m 482 65 {3 849
Total AUMs 684,271 406,729 145,628 30,776 1,267,214
Mean Perait

Size 2,418 844 2,240 2,37 1,493




changes could not be made in time to alter the format of the
Oregon and Idaho surveys. However, they were incorporated Iin the
Nevada, Wyoming, National Grasslands, and Black Hills
questionnaires. These differences are reflected in the following
eight tables.

Presented below are the empirical results for those states
and areas for which data collection had been completed by July
1984. As in the "1966 Western Livestock Grazing Survey," average
forage wutilization costs within each survey area were found to

vary wldely.12

This means that the average costs reported in the
following tables must be carefully interpreted. They represent
only the averages derived from the survey data: They do not
represent the average annual production costs of a “typlical"”
permittee, Indeed, the survey results themselves suggest that
there 1Is no "typlcal® cost structure shared by all permittees,
within or among reglons in the western United States. The
variation 1In forage utilization costs within survey areas, and
the non-normality of the distributions of those costs, |is
graphically depicted In Figures la-1f below.
Qregon

In the initial Oregon study, as In all subsequent
replications, a statlstlcal‘ technique known as analysis of
variance was employed to determine iIf aggregation of the forage

utillization cost data across geographical areas and/or land

12 A summarized discussion of the variability 1In forage
utillization costs within and among regions as reflected 1in the
results of the "1966 Western Livestock Grazing Survey®” is given
in the October 21, 1977, report to Congress dealing with grazing
fees on federal lands [(Bergland and Andrus, 1977, Appendix C,
Part 2].
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ownerships would be appropriate. The statistical results
suggested that the cost observations on all Forest Service
allotments (64 observations) could be combined as could the 23
private lease observations. However, the Bureau of Land
Management cost data were significantly different among three
subregions: (1) Malheur and Grant Counties (15 observations);
(2) Baker County and a number of scattered allotments along the
east slope of the Cascades (18 observations); and (3) Harney and
Lake Counties (45 observations). Average cash and noncash costs,
per AUM, for each of these five reglional and ownership groups are
reported in Table 8.

Among the 142 Bureau of Land Management and Forest Service
allotments surveyed in Oregon, a plurality had assocliated forage
utilization costs of five to ten dollars per AUM. Many, however,
had assoclated costs that wWere much higher, particularly those
allotments in the BLM Baker/Eastslide Cascades (averaging $17.53
per AUM) and Forest Service (averaging $16.06 per AUM) groups.
In general, the average total costs for these two federal 1land
ownership groups were higher due to larger gathering/takeoff,
routine management, and malntenance costs on the Forest Service
and Baker/Eastside Cascade permits.

In general, the most significant relative cost component in
the least expensive permit groups (Bureau of Land Management
allotments in Malheur/Grant and Harney/Lake) was death 1loss,
accounting for about one-quarter of total forage wutilization

costs. In the two more costly federal groups, other cost items

were more significant, particularly routine management,

gathering/takeoff, and maintenance costs.
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Table 8. Average Total Costs, Per AUH, Experienced by Oregon Pernittees in Grazing Livestock on Federal and Privately
Leased Land: 1982,

Type of Lease, Location, and Activity Cost ($/AUM)

Bureau of Land Management

Forest Private
Halheur/Grant Baker /Eastside Cascades Harney/Lake Service Lease
1 of 1 of 1 of 1 of 1 of
Activity Cost  Total Cost Total Cost  Total Cost Total  Cost Total
Turn-Qut 0.54 6.8 0.86 4.9 1.21 1.4 0.99 6.2 1.18 8.4
Gathering/Takeof f .81 10.3 2,92 16.7 1.66 14.9 3.24 2.2 1.9 9.2
Routine Management  1.135 14.6 4.29 24,3 1.72 15.4 4.4 26.4 1.16 8.3
Haintenance 0.49 6.2 1.76 10.0 0.75 6.7 1.82 11.3  0.64 4.6
Salting, Feeding,
& Veterinary
Services 6.29 3.7 0.40 2.3 0.42 3.8 6.32 2.0 0.35 2.5
Neetings 0.48 6.1 0.533 3.0 0.18 1.6 0.22 1.4 0.03 0.2
Death Loss 2.06 26.1 2.48 14.1 2,68 24,1 1.94 121 L2727 9.1
Fees & Rents 1.90 24.1 2,28 13.0 1.85 16.6 2,63 16.3 8.06 57.4
Dther 0.18 2.3 2.01 11.5 0.61 3.9 0.64 3.9 0.05 0.4

TOTAL COSTS
($/MiM) 1.0 100.0 17.53 100.0 11.14  100.0 16.06 100.0 14.03 100.0




Of the 97 Oregon permittees with whom {interviews were
completed, a relatlvely small number also leased privately-owned
pasture and range. The 23 private leases In the Oregon survey
had assoclated cost structures that differed ln several respects
from the federal leases. As would be expected, fees and rents
accounted for well over half (57.4 percent) of total private
lease costs. In contrast, fees and rents were responsible for
between 13.0 and 24.1 percent of federal lease costs. Turn=-out
costs were relatively larger in the private leases. However,
these same private leases generally were much less expensive with
respect to the values of death loss, routlne management, and
meetings and assoclated miscellaneous costs. The overall cost of
the private 1leases ($14.03 per AUM) was quite simlilar to the

average per AUM cost across all federal leases ($13.82 per AUM).

ldabo

In Idaho, wunlike Oregon, differences In the average totai
costs of forage utilization on BLM and Forest Service allotments,
as well as private leases, were not found to be statlistically
significant. Fully usable cost records were collected for 36 BLM
allotments, 32 Forest Service allotments, and 11 private leases.
One additlonal BLM and three addlitional Forest Service permittee
interviews resulted In usable data for average total costs but
not for Indlivlidual cost components. The Idaho forage utlillization
cost estimates are presented in Table 9.

Idaho grazing costs were found to be somewhat more widely

dispersed than Oregon costs, displaying only a weak central

tendency averagling $17.06 on BLM allotments, $17.54 on Forest
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Table 9. Average Total Costs, Per AUM, Experienced by Idaho Permittees in Grazing Livestock on Federal and Privately Leased
Land: 1982,

Type of Lease and Activity Cost ($/AUM)

Bureau of Land Management Forest Service Private Lease
1 of % of 1 of
Activity Cost Total Cost Total Cost  Total
Turn~Qut 0.99 5.8 1.07 6.1 0.69 4.5
Gathering/Takeof f 3.26 19.1 3.64 20.8 0.97 6.3
Routine Management 4.08 23.9 4.75 27.1 3.73 24,4
Naintenance 2.23 13.1 0.84 4.8 1.55 10.1
Salting, Feeding,
& Veterinary
Services 0.16 0.9 0.22 1.3 0.22 1.4
Heetings 0.80 4.7 0.27 1.5 0.01 0.1
Death Loss 3.13 18.3 3.4 19.6 0.37 2.4
Fees & Rents 2.24 13.1 3.18 18.1 1.1 50.8
Dther 0.17 1.0 0.13 0.7 0.00 0.0

TOTAL COSTS
($/MM) 17.06 100.0 17.54 100.0 15.31  100.0




Service allotments, and $15.31 on private leases. In general,
BLM allotments had higher maintenance and meetings/other
miscellaneous costs, but lower fees and rents costs, than Forest
Service allotments.

As 1in Oregon, fees and rents accounted for over half (50.8
percent) of permlittees’ total private lease costs but were a ﬁuch
smaller component (13.1~-18.1 percent) of total federal lease
costs. In virtually all other respects, however, private lease
cost components were less than corresponding federal lease cost
components. These differences were most apparent Iin the
respective costs of gathering/takeoff and death 1loss, although
BLM and Forest Service allotments also had noticeably hligher
turnout, routine management, and meetings/other miscellaneous

cost components.

Nevada

As in Idaho, average total costs of forage utilization were
not found to differ significantly among reglons or ownershlip
categories In Nevada. These findings were based on an analysis
of the 48 randomly selected allotments surveyed during the flrst
phase of the Nevada study. As noted earlier, the Nevada survey
did incorporate questionnalre changes designed to replicate the
format of the ®"1966 Western Livestock Grazing Survey.*® Those
changes are reflected In the structure of Table 10, wherein the
results of the first phase of the random survey of Nevada
permlittees are reported.

As 1in Oregon, there was a relatively strong central tendency

in the Nevada data, with a plurality of allotment forage
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Table 10. Average Total Costs Per AUM, Differentiating Unpaid Labor Costs, Experienced by Nevada Permittees in
Brazing Livestock on Federal Lands: 1983.

Average Cost and Unpaid Labor Activity Cost ($/AUN)

Avg. Cost Unpaid Labor Cost Total Cost
1 of L of % of

Activity Cost Total Cost Total Cost Total
Turn-Qut 0.39 4.8 0.19 8.6 0.58 3.6
Gathering/Takeoff 0.60 1.3 0.59 26.7 1.19 11.3
Routine Hanagenenta 1.90 23.2 0.72 32.6 2,62 25.2
Naintenance 0.57 7.0 0.35 15.8 0.92 8.9
Salting, Feeding,
& Veterigary
Services 0.53 6.3 0.17 1.7 0.70 6.7
Heetings 0.06 0.7 0.07 3.2 0.13 1.3
Death Loss 2.36 28.9 0.00 0.0 2,36 22.7
Fees & Rents 1.64 20.0 0.00 0.0 1.64 15.8
Other 0.13 1.6 0.12 5.4 0.25 2.4
TOTAL COSTS

($/M0K) 8.18 100.0 2.24 100.0 10.39 100.0
IMPROVEMENT c .
EXPENDITURES 0.42 0.03 0.45
a

Includes herding stock with average costs other than unpaid labor and noncash labor costs of $1.84 ($1.50 + $0.34)
per AUM.

Includes vatering stock vith average costs other than unpaid labor and noncash labor costs of $0.48 ($0.31 + $0.17)
per AUM.

As used here, improvement expenditures are the annualized value of permittees’ capital and unpaid labor investments
on the federal allotment over the time period 1963-1983 expressed in 1983 dollars.



utilization costs in the $7.50-81{0.00 per AUM range. Cost
observations were skewed to the right, however, resulting in an
average total cost of $10.39 per AUM. Of this amount, roughly 79
percent ($8.18) was in the form of costs other than unpaid
labor, while 21 percent (£2.2i) was in the form of noncash labor
costs.

In Nevada, the major contributors to overall forage
utilization costs on federal lands were routine management, death
loss, fees and rents, and gathering/takeoff activities. These
are exactly the same leading cost activities as those observed
among Oregon and Idaho permittees. In the Nevada case, however,
it 1is possible to examine the extent to which noncash labor
outlays affect each cost component. As would be ezxpected, three
activities (routine management, gathering/takeoff, and
maintenance) accounted for over three-quarters of all noncash
labor costs in Nevada. Were it not for noncash labor costs,
gathering/takeoff activities would not be one of the major cost
components facing Nevada permittees.

Improvement expenditures, calculated on a per AUM basis, also
were estimated for all allotments in the Nevada survey. The se
expenditures approgimated $0.45 per AUM on an annualized basis,
of which over 90 percent ($0.42) was attributable to actual cash
investments on the allotment paid for, over time, by the
permittee. If capitalized at ten percent, the average value of
each permittee’s expenditures on his or her allotment would, in
Nevada, be about $4.50 per licensed AUM.

Prior to the advent of the forage utilization cost survey in

Nevada, an independent study was undertaken under the control of

34



the Department of Agricultural and Resource Economics at the
University of Nevada, Reno. The primary purpose of this earlier
study was to assess economies of scale in the Nevada range
livestock industry, not to calculate public 1land forage
utilization costs. However, awareness of the Oregon study led
the study team leader (John F. Yanagida) to 1include questions
that would allow comparable wutilization cost data to be
collected.

Since the principal purpose of the initial Nevada study
concerned economies of scale, the randomly drawn sample was
stratified such that eight ranches were surveyed in the small,
medium, and large size categories. The results of the
independent study were very simllar to the results from the
subsequent forage utilization cost survey. Total costs per AUM
for the 37 BLM allotments analyzed In the earlier study were
$9.86 per AUM, with a standard deviation of $7.02 per AUM.
Comparable figures from the forage utilization cost survey were
$10.39 and $6.80, respectively.

There was found to be no statistical difference between the
two samples lndléatlng they were drawn from the same parent
population,. This conclusion tends to impart a good deal of
confidence to the Nevada results, and would seem to increase the
confidence that can be placed in the procedures employed
throughout the scope of the various forage wutilization cost

surveys. In Nevada it was found that two independently conducted

13 Due to the nonnormality of the cost distributions, a
nonparametric Mann-Whitney U-test was conducted to compare the
two sample results. The value of the Z-statlistic obtained was
+0.760 which is not statistically significant.
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random surveys, with different interviewers involved in each,
somewhat different survey instruments, and different analysts
employing alternative analytical techniques, resul ted in
estimates of mean forage utilization costs that differed by
slightly more than 50 cents. In addition, the distribution of
the Iindividual observations were similarly skewed to the right,

and were found not to be different iIn the statistical sense.

fivoning

As in 1ldaho and Nevada, analysis of variance revealed no
statistically significant differences among federal or state land
forage utillzation costs in Wyoming. However, utilization costs
for those surveyed allotments in which deeded lands accounted for
over half of the available forage were found to be significantly
lower than comparable public 1land costs at the 95 percent
conflidence level. Average costs, differentlating noncash labor
costs, per AUM for two public land ownership groups in Wyoming
are vreported In Table 11, while forage utilization costs for
deeded land allotments in the Wyoming survey are presented in
Table 12.

The combined random and nonrandom Wyoming surveys yielded
usable cost records for 18 allotments wherein 50 percent or more
of the available forage was supplied by the Thunder Basin
National Grassland; 146 allotments deriving half or more of the
available forage from other feéderal or state-owned lands; and 19
allotments primarily dependent on deeded land forage supplles.
Many of the surveyed allotments contained a mix of Forest

Service, Bureau of Land Management, State of Wyoming, and deeded
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Table {1, Average Tota!

Labor

Costs Per AUM,
Grazing Livestock on Federal and State Lands:

Differentiating Unpaid Labor Costs,

1983.

Experienced by Wyoming Permittees in

Type of Lease, Average Cost, and Unpaid Labor

Activity Cost ($/aum?

Thunder Basin Mational Grassiand

Other fovernaent Leases

Avq. Cost Labor Cost Total Cost Avg. Cost Labor Cost Total Cost

% of 1 of L of L of L of L of
Activity Cost  Total Cost Total Cost  Total Cost Total Cost  Total Cost  Total
Turn-Dut 0.33 3.9 0.54 . l0.5 0.87 6.4 0.51 6.0 0.67 15,1 1.28 8,7
Gathering/Takeoff 0.3 4.2  0.57 1L.t 90,92 6.3 .02 10,0 1,28 28.8 2,30 157
Routine Management 1.18 14,0 2,95 57.5 413 30.5 2.01 19.6 40 31 3.4 232
Maintenance 1.38 16.4 0.73 4.6 2,13 157 1.29 12.6 12.8 1.86 12.7

Salting, Feeding, &

Veterinary Services 0.26 K B Y 1.9 0.35 34— - 0.3 2.4
Neetings 0.07 0.8 0.09 1.8 0.16 1.2 0.18 1.8 0.2% 5.6 0.43 2.9
Death Loss 1.85 22,0 0.00 0.0 1.85 13.7 3.00  29.3  0.00 0.0 3.00 20.4
Fees & Rents 2,63 .2 0.00 0.0 2.63 19.4 1.41 13.8 0.00 0.0 1.4 9.6
Qther 0.37 4.4 0.23 4.5 0.60 4.4 0.36 .5 0,27 6.1  0.83 4.3
TOTAL COSTS

($/AUN) 8.42 100.0 5.13 100.0 13.55 100.0 10.23 100.0 4.44 100.0 14.67 100.0
INPROVENENT c
EXPENDITURES 0.37 0.00 0.37 0.93 0.00 0.93
LEGAL CﬂSTSd 0.08 0.00 0.08 0.02 0.00 0.02

{ease classifications are based on that source of federal forage which supplies 50 percent or more of the total forage in

the allotaent.
state leases.

Other government leases include those administered by the Bureau of Land Managesent, Forest Service, and

Includes herding stock with average costs other than unpaid labor and noncash labor costs of $0.45 (80,21 + $0.24) per
grazing season managesent

AUM on Thunder Basin National Grassland and $1.68 ($1.19 + $0.49) on other government leases;
with costs of $2,96 ($0.78 + $2.18) per AUM on the National 6rassland and $1,55 ($0.74 + $0.81)

on other

governaent

leases; and wintering period management vith costs of $0.72 ($0.19 + $0.53) per AUM on the National 6rassland and $0.18

($0.08 + $0.10) on other government leases.

In the Hyoming analysis,
on public alloteents over the time period 1963-1983 expressed in 1983 dollars.
and hence were not considered.

tegal costs refer to legal and consulting fees paid over the 1963-1983 time period,

basis in 1983 dollars.

improvement expenditures refer only to the annualized value of permittees’ capital

investaents
Repor ted 1abor use figures were erratic

and are expressed on an annualized



Table 12. Average Total Costs Per AUM, Differentiating Unpaid Labor Costs, Experienced by Wyoming Nonpermittees in Grazing
Livestock on Deeded Lands: 1983.

Average Cost and Unpaid Labor Activity Cost ($/AUN)

tUnpaid

Avg. Cost Labor Cost Total Cost

1 of 1of 1 of
Activity Cost  Total Cost  Total Cost  Total
Turn-Qut 0.20 4.2 0.22 8.0 0.42 5.6
Gathering/Takeoff 0.48 10.0 0.39 14.1 0.87 11.5
Routine Managesent® 0.92  19.2 .52 55.1 244 324
Maintenance 0.87 18.2 0.38 13.8 1.25  16.6

Salting, Feeding, &

Veterinary Services 0.60 12.6 sees omee- 0.60 8.0
Heetings 0.03 0.6 0.04 1.4 0.07 0.9
Death Loss 0.95 19.9 0,00 0.0 0.95 126
Fees & Rents 0.65 13.6 0.00 0.0 0.63 8.6
Other 0.08 1.7 0.21 7.6 0.29 3.8
TOTAL COSTS ($/AUN) 4.78  100.0 2,76 100.0 .54  100.0
iR |
EXPENBITURES 0.36 0.00 0.36
LESAL COSTSS 0.09 | 0.00 0.09

Includes herding stock vith average costs other than unpaid labor and noncash labor costs of $0.57 €($0.28 + $0.29) per
AUM; grazing season management with costs of $1.78 ($0.62 + $1.16) per AUM; and vintering period management with costs of
$0.09 ($0.02 + $0,07) per AUM.

In the Wyoming analysis, improvement expenditures refer only to the annualized value of nonpermittees' capital
investnents on deeded lands over the time period 1963-1983 expressed in 1983 dollars. Reported labor use figures were
erratic and hence vere not considered.

Legal costs refer to legal and consulting fees paid over the 1963-1983 time period, and are expressed on an annualized
basis in 1983 dollars. '



land forage supplles. The extent of these mlied ownershlip
allotments 1is reflected in the difference between the 361 land
ownership types among the sampled allotments as reported in Table
4, and the 194 allotments assigned to one or another of the three
ownership groups identified in Tables 11 and 12.

The Wyoming public land allotments had a central tendency
with a modal response in the $10.00-%$12.50 per AUM range. as
elsewhere, dispersion was falrly pronounced, and many of the
public land allotments had assoclated forage utilization costs in
excess of %$20.00 per AUM. This skewed distribution of grazing
costs resulted In an average public land forage utilization cost
of $14.55 per AUM 1in Wyonming. In contrast, the average
predominantly deeded land allotment’s forage utilization cost was
substantially 1lower at $7.54 per AUM. Costs other than unpald
family labor accounted for roughly two~thirds of total forage
utilization costs on both public and deeded lands in the State of
Wyoming.

As in Oregon, Idaho, and Nevada, the primary contributors to
average total forage utilization costs on public lands in Wyoming
as a whole were routine management, death loss, and fees and
rents. A difference was noted between the relative importance of
gathering/takeoff costs on Thunder Basin Natlional Grassland
versus other public allotments, however, with gatherldg/takeoff
activities being substantially more costly on the latter. The
Wyoming National Grassland generally enjoyed cost advantages with
respect to turn-out and death loss costs as well, but had higher

fee and rent costs than other federal and state-owned allotments.
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The bulk of the noncash labor costs experienced on Thunder
Basin National Grassland allotments were for routine management
activities. On other public allotments, gathering/takeoff
activities vwere an equally lmportant noncash labor component. On
all public allotments, the presence of noncash labor costs led to
a substantial increase in the relative importance of the average
total <costs of turn-out and gathering/takeoff activitlies in
Wyoming.

Those allotments assigned to the deeded land group In Wyoming
usually contained small public land parcels, which accounted for
the existence of minor fee and rent costs on surveyed deeded land
allotnents. With the exception of salting, feeding, ana
veterinary services costs, all other forage utilizatlion costs on
deeded lands were lower than comparable public 1land grazing
costs. These differences were most substantial for death loss,
routine managemnent, and fees and rents costs.

As 1In Nevada, per AUM improvement expenditures also were
calculated in the Wyoming study, although annualized expenditures
for noncash labor activitles were not estimated because of the
erratlic character of responses. The annualized value of
permittees® capital and labor expenditures on Thunder Basin
National Grassland allotments averaged $0.37 per AUM versus $0.93
per AUM oﬁ other public land allotments and $0.36 per AUM on
deeded land parcels.

At the request of the Office of the Governor, data were

collected on legal and consulting costs associated with allotment

livestock grazing as well. The annualized value of these legal

and consulting expenses averaged $0.08 per AUM on the Thunder
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Basin Natlional Grassland, $0.02 on other publlc lands, and $0.09

on the predominantly deeded land allotments in the Wyoming
surveys.

In Wyoming, as previously noted, both random and nonrandom

surveys were conducted.14

Due to the statistically significant
differences between average total costs per AUM on predominantly
public versus predominantly private allotments, these 1land
ownership categories were separated in testing the significance
of differences between the random and nonrandom samples. Nelther
test revealed the random and nonrandom sample characteristics to

15 These results indicate that there

be statistically different.
was no apparent dlfference In average total costs per AUM for
those ranchers randomly surveyed versus those interviewed from a
selective list. Hence, the samples may be combined and resulting
sample characteristics can be considered to be representative of
the underlyling population. |
National Graaslands of North and South Dakota

Statistical tests revealed that the costs of forage
utilization on McKenzie County Grazing Assocliation 1lands were

substantially higher than grazing costs on other National

Grasslands in North and South Dakota. Average forage utilization

14 In the nonrandom survey, allotment cost records were acquired
for 42 predominantly public land and 8 predominantly deeded land

allotments. Cost records for each ownership category 1in the
random sample numbered 134 and 24, respectively.
15

As in the Nevada case, the nonparametric Mann-Whitney U-test
was used to Investigate the degree of similarity between the
random and nonrandom Wyoming samples. The values of the 2
statistics obtained were +1.15 for the predominantly public land
allotments and +0.305 for the predominantly private land
allotments. Neither of these values are statistically
significant.
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costs ranged from $14.76 in that area to $7.60 per AUM on the
Grand River Cooperative Grazing District in South Dakota. The
North Dakota National Grasslands grazing assoclatlon costs are
reported in Table 13, and the South Dakota grazing district costs
are glven in Table 14.

For all grazing associations and districts in North and South
Dakota, there was an observed central tendency 1in forage
utilization costs in the $7.50-%10.00 per AUM range. 2s In all
other survey areas, the cost distribution was skewed to the right
resulting In an average forage utilization cost for all 223
sampled allotments of $11.90 per AUM. This average is made less
mreaningful due to the fairly wide dispersion in noncash labor
costs, other costs, and total forage utilization costs per AUM
among grazling associations and districts, however. The McKenzie
County Grazing Association had not only the highest total cost
per AUM ($14.78), but also the highest costs other than unpaid
labor ($9.19), highest noncash labor cost ($5.59) and highest
improvement expenditures ($0.51) of all surveyed National
Grassland areas. In contrast, per AUM costs other than unpaid
labor were 1lowest for Medora Grazing Assoclatlion pernmittees
($6.58), while both noncash labor costs ($2.19 per AUM) and
improvement expenditures ($0.06) were least significant for Grand
River Cooperative Grazing District operators.

Fairly striking differences were observed in the relative
importance of cost components between North versus South Dakota
National Grassland pernittees. In both of the North Dakota
grazing assoclations (McKenzlie and Medora’, the primary

contributors to total grazing costs were routine management
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Table 13. Average Total Costs Per AUM, Differentiating Unpaid Labor Costs, Experienced by North Dakota Permittees in

Grazirg Livestock on the National Grasslands: 1983.

firazing Association, Average Cost, and Unpaid Labor Activity Cost ($/AUN)

HcKenzie County Grazing Association Hedora Grazing Association

Avg. Cost Labor Cost Total Cost Avg, Cost _Labor Cost Total Cost

1 of iof L of i of % of L of
Activity Cost  Total Cost Total Cost Total Cost Total Cost Total  Cost Total
Turn-Dut 0.18 2,0 0.64 11,4 0.82 5.9 0.12 1.8 0.27 6.3 0.3 3.6
Sathering/Takeoff 0.38 4.1 L.16  20.8 1.34  10.4 0.17 2.6 0,92 21,3 1.0%9 10.0
Routine Managementa 1.05 11,4  2.69 481 374 25.3 0.65 %9 2,21 5.3 2.8  26.3
Haintenance 1.13 12,3 0.92 16,3 2.07 14,0 .09 1.6 075 17.4 1.84 16.9

Salting, Feeding, &

Veterinary Services 0.46 3.0 - mmee- 0.46 K| 0.57 8.7 - - 0.57 3.2
Heetings 0.10 1.1 0.08 1.4 0.18 1.2 0.08 1.2 0.03 1.1 0.13 1.2
Death Loss 2,05 22,3 0.00 0.0 2,05 3.9 1.46 22,2 0,00 0.0 1.46 13.4
Fees & Rents .72 40.5  0.00 0.0 3.72 25.2 2.3 BKI 000 0.0 2.3¢ 213
Other 0.10 1.1 0.10 1.8 0.20 1.4 0.10 L. ol 2.6 0.2 1.9
TOTAL COSTS .

($/AUN) 9.19 1000 5.59 100.0 14.78 100.0 6.58 100.0 4.31 100.0 10.89 100.0

IMPROVEMENT b
EXPENDITURES 0.46 0.05 0.31 0.40 0.06 0.46

4d

Includes herding stock with average costs other than unpaid labor and noncash labor costs of $1.34 ($0.42 + $1.12) per
AUM on HcKenzie County Grazing Association and $1.02 ($0.26 + $0.76) on Medora Grazing Association; grazing season
panagement with costs of $2,16 ($0.62 + $1,54) per AUM on McKenzie and $1.81 ($0.39 + $1.42) on Medora; and vintering
period nanagement with costs of $0.04 ($0.01 + $0.03) per AUM on McKenzie and $0.03 ($0.00 + $0.03) on Hedora.

As used here, improvement expenditures are the annualized value of permittees' capital and unpaid labor investments on
the National Grasslands permits over the time period 1963-1983 expressed in 1983 dollars. In addition, each permittee in
the McKenzie County 6razing Association maintains a capital credit account with the Association. As of the end of 1983,
the capital accounts were valued at ten percent of their opportunity costs, and these annualized capital account figures
vere included in the HcKenzie County Grazing Association investment value estimates. The average capital credit account
vas valued at $1.58 per AUM in 1983, Ten percent of that amount, or $0.16, was added to the per AUM improvesent
expenditure in the McKenzie County Grazing Association.



Table 14, Average Total Costs Per AUH, Differentiating Unpaid Labor Costs, Experienced by South Dakota Permittees in
Grazing Livestock on the National Grasslangs: 1983.
Grazing District, Average Cost, and Unpaid Labor Activity Cost ($/AUM)
Grand River Coopera- Central South Dakota
tive Grazing District Grazing District
Avg. Cost Labor Cost Total Cost Avg. Cost Labor_Cost Total Cost
% of i of 1 of 1 of 1 of i of
Activity Cost  Total  Cost Total  Cost Total Cost Total Cost Total Cost Total
Turn-Qut 0.11 1.5 0.17 7.6  0.28 2.9 0.18 2.3 0.4 .3 0.3 KA
Gathering/Takeof f 0.23 3.1 0.57 25.7 0,80 8.2 0.18 2.3 0,20 7.7 0.38 3.6
Routine Mamagenaenta 0.49 6.9 1.26 5.2 1,75 1B.0 .08 13,9 1.88 72.6 2.9% 28B.6
Maintenance G.06 0.8 0.05 2,6 0.1 1.1 0.43 3.3  0.19 7.3 0.62 6.0
Salting, Feeding, &

Veterinary Services 0.04 0.5 === =ee- 0.04 0.4 .18 15.2 - == 1,18 11.4
Heetings 0.17 2.2 0.14 6.3 0.3 3.1 0.13 1.8 0.14 5.9 0.27 2.6
Death Loss 1,12 14,8 0.00 0.0 1.12 11,4 .36 17.5  0.00 0.0 1,36 13.1
fees & Rents 3.3 70.3 0,00 0.0 5.31  54.5 .14 405 0.00 0.0 3.14  30.4
Dther 0.02 0.3 0,03 1.2 0.05 0.3 0.08 1.0 0.04 1.6  0.12 1.1
TOTAL COSTS

($/AUM) 7.5% 100.0 2,19 100.0 9.73 100.0 7.76 1000 2.58 100.0 10.34 100.0

INPROVENENT b

EIPENDITURES 0.04 0.02 0.06 0.40 0.04 0.44




Table 14, Average Total Costs Per AUN, Differentiating Unpaid Labor Losts, Experienced by South Dakota Fermittees in

Grazing Livestock on the National Arasslands: 1983. (continued),

Srazing District, Average Cost, and Unpaid Labor Activity Cost ($/AUM)

¥hite River Loopera-
tive firazing District

Avg. Cost Labor Cost Total Cost

1 of % oof %of

Activity Lost Total  Cost Total  Cost Total

Turn-0ut 0.09 1.3 0.23 8.3 0.32 3.2

Rathering/Takeoff 0.08 .1 0.3 1.1 0.39 3.8

Routine Management® 0.55 7.2 1.45 515 200 19.1

Haintenance 0.95 12.5 0.98  20.8 1.93 14.8
Salting, Feeding &

Veterinary Services 0.79  10.53 -~ ---—-- 0.79 1.6
Heetings 0.11 1.4 0.12 4.3 0.3 2.2
Death Loss 1.93  25.5  0.00 0.0 1.93 18.6
Fees & Rents 2.80 3.9 0.00 0.0 2.80 26.9
Other 0.28 .7 0.12 4.1 0.40 1.8
TATAL COSTS

($/aM) 7.58 100.0 2,80 100.0 10.38 100.0
IRPROVENENT b
EXPENDITURES 0.43 0.02 0.43

@

Includes herding stock with average costs other than unpaid labor and noncash labor costs of $0.16 ($0.04 + $0.12) per
AUM on Arand River Cooperative Grazing District, $0.47 (80,20 + $0,27) on Central South Dakota 6razing District, and
$0.39 (%$0.10 + $0.29) on White River Cooperative Grazing District; grazing season management with costs of $1.59 ($0.46 +
$1,13) per AUM on Grand River, $2.41 ($0.88 + $1.53) on Central South Dakota, and $1.49 ($0.40 + $1.09) on White River;
and vintering period management wvith no costs on 6rand River, $0.08 ($0.00 + $0.08) per AUN on Central South Dakota, and
$0.10 ($0.04 + $0.06) on White River,

As used here, iwmprovement expenditures are the annualized value of permittees’ capital and unpaid labor investments on
the National Grasslands persits over the tize period 1963-1983 expressed in 1983 dollars.



followed by fees and rents, maintenance, and d&eath 1loss.
Management, gathering/takeoff activities, and maintenance were
significant noncash labor cost components in both areas. Both
management and malntenance were slgniflcant other cost components
among both assoclations’ permittees as well. In these respects
the North Dakota Natlonal Grassland permittees were more similar
to Bureau of Land Management and National Forest permittees |in
other western states than to thelir Natlional Grassland
counterparts In South Dakota.

In contrast, the primary cost component in the South Dakota
grazing dlstricts were fees and rents, followed by routine
management and death loss. In two of these districts 1t |Is
association policy to assess members for capital Improvements and
their maintenance. Thus, fee and rent costs would be expected to
be a more slignlificant component of total forage utllizatlon
costs,

In neither of the two capital Improvement assessment
districts (Grand Rlver and Central South Dakota) was
malntenance a significant noncash labor or other cost activity.
In all three areas routine management was the dominant noncash
activity; while fees and rents tended to be an equally dominant
cash cost component. Of all survey areas In the western and
Great Plains states, only in the Central South Dakota Grazing
District was salting, feeding, or veterlnary services a fairly
significant contributor to the total costs of forage utilization
by domestic llivestock.

Improvement expenditures among National Grassland grazing

associations and districts varied, with values tending to be

46



higher in the North Dakota association areas and lower in the
South Dakota grazing districts. The highest of these values
($0.51 per AUM for the McKenzie County Grazing Association) |is
explained in part by the existence, only in that Associatlion, of
a capital credit account maintained by each of the Association’s

permittees.

Black Hills National Forest

As indicated earlier, the 89 allotment cost records obtained
through interviews with Black Hills National Forest permittees
were divided, along ranger district lines, into three
geographical strata: north (34 observations), central (22
observations), and south (33 observations). BAnalysis of variance
revealed that costs in the northern strata (Bearlodge, Nemo,
Spearfish) were significantly higher than forage wutilization
costs in the central (Harney, Pactola) and southern (Custer, Elk
Mountain) strata. Total forage utilization costs per AUM
averaged $20.94, $17.40, and $17.50 in these three Black Hills
regions, respectively. Forest-wide, total forage utilization
costs averaged $18.79 per AUM. The modal cost was in the $12.50
to $15.00 range, and as in all other survey areas the cost
distribution was skewed to the right with a substantial number of
observations in excess of $22.50 per AUM.

Routine management, followed by gathering/takeoff and death
loss were leading total grazing cost components. Indeed,
management costs on Black Hills National Forest allotments were

the highest among all survey areas in the western and Great

Plains states. Death loss, routine management, gathering/takeoff
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Table 15. Average Total Costs Per AUM, Differentiating Unpaid Labor Costs, Experienced in Grazing Livestock on Black Hills
National forest Allotments: 1983,

Area, Average Cost, and Unpaid Labor Activity Cost ($/AUM)

North Stratue (Bearlodge, Nemo, Spearfish)

Unpaid

dvg. Cost Labor Cost Total Cost

1 of i of 1 of
Activity Cost  Total Cost  Total Cost Total
Turn-Qut 0.97 1.7 1.20 14.3 211 10.4
Gathering/Takeoff .28 18.2 2.21 26.2 4.48  21.4
Routine Hanagelenta 1.82 14.6 21 32.2 4.53 21,7
Haintenance .11 16.9 1.43 17.0 .94 16.9

Salting, feeding, &

Veterinary Services 0.36 2.8 e 0.36 1.7
Heetings 0.18 1.3 0.24 2.8 0.42 2.0
Death Loss 2.91 2.2 -—-- ---- 291 139
fees & Rents 1.91 12.0 ---- ---- 1.51 1.2
Dther 0.39 3.1 0.63 7.3 1.02 4.9
TQTAL COSTS ($/AUN) 12.52 100.0 8.42 100.0 20.94 1000
IMPROVENENT b
EXPENDITURES 0.64 0.17 0.81

© Includes herding stock vith average costs other than unpaid labor and noncash labor costs of $0.91 ($0.34 + $0.57) per

AUM and grazing season managenment vith costs of $3.62 ($1.48 + $2.14) per AUM.

As used here, improvement expenditures are the annualized value of permittees' capital and unpaid labor investments on
Black Hills National forest allotaeats over the tise period 1963-1983. The annualized value is expressed in 1983
dollars.



Table 15, Average Total Costs Per AUM, Differeatiating Unpaid Labor Costs, Experienced in Grazing Livestock on Black Hills
National Forest Allotments: 1983. (continued)

Area, Average Cost, and Unpaid Labor Activity Cost ($/AUM)

fentral Stratum (Harney, Pactola)

Unpaid
Avg. Cost Labor Cost Total Cost

L of % of X of

Activity Cost Total Cost Total Cost Total

Turn-Qut .86 8.6 6.51 6.8 1,37 7.8

Gathering/Takeoff t.18 1.9 1,15 15.4 2,33 13.4

Routine Hanagenenta 2,16 21.7 3.9 52.9 611 35.1

Haintenance 0.53 3.6 .89 1.9 1.44 8.3
Salting, Feeding, &

Veterinary Services 0.43 4.4 e 0.43 2.5
Reetings 0.06 0.6 0,18 2.4 0.24 1.4
Death Loss 2,70 21,2 ---- --— 2,76 15,5
Fees & Rents 1.44 14,5 ---- -=-- 1.44 8.3
Other 6,33 3.3 0.80 10.7 1.35 1.7
TGTAL COSTS ($/AUM) 9.4 100.0 .47  100.0 17.46  100.0
INPROVENENT b
EXPENDITURES 0.80 0.22 1.02

© Includes herding stock with average costs other than unpaid labor and noncash labor costs of $1.71 ($0.63 + $1.08) per

AUM and grazing season management with costs of $4.96 ($1.84 + $3.12) per AUM.

As used here, improvement expenditures are the annualized value of permittees’ capital and unpaid labor investments on
Black Hills Natiomal Forest allotaents over the time period 1963-1983. The annualized value is expressed in 1983
dollars.



Table 15. Average Total Costs Per AUM, Differentiating Unpaid Labor Costs, Experienced in Brazing Livestock on Black Hills
National forest Allotments: 1983, (continued)

Area, Average Cost, and Unpaid Labor Activity Cost ($/AUM)

South Stratum (Custer, Elk Mountain)

Unpaid

Avg. Cost Labor Cost Total Cost

1 of L of 1 of
Activity Cost  Total Cost  Total Cost Total
Turn-Out 0.46 4.6 0.38 1.6 1.04 3.9
fiathering/Takeoff 0.87 8.8 1.49 19.5 2,36 13.5
Routine Hanagnenta 2,30 23.3 4.05 52,9 6,35 3.2
Maintenance 0.85 8.6 0.73 9.6 1.58 9.0

Salting, Feeding, %

Veterinary Services 0.51 3.2 e 0.51 2.9
Neetings 0.21 2.1 0.11 1.4 0.32 1.8
Death Loss 2.28 23.1 -—-- ---- 2,28 13,0
fees & Rents 1.44 14.6 ---- -==- 1.44 8.2
Other 0.95 9.6 0.69 9.0 1.64 9.4
TOTAL COSTS ($/AU8) 9.86 100.0 7.65  100.0 17.3%0  100.0
INPROVENENT b
EXPENDITURES 0.49 0.11 0.60

® Includes herding stock vith average costs other than unpaid labor and noncash labor costs of $1.39 ($0.46 + $0.93) per

AUM and grazing season management with costs of $4.40 ($1.53 + $2.87) per AUM.

As used here, improvement expenditures are the annualized value of permittees’ capital and unpaid labor investments on
8lack Hills National Forest allotments over the Vime period 1963-1983. The annualized value is expressed in 1983
dollars.



activities, and fees and rents were the leading other cost
components. Routine management and gathering/takeoff activities
were the dominant noncash labor cost components. These results
were generally consistent with those observed for Forest Service
permittees In Oregon and Idaho as well as National Grassland
permittees in the McKenzie County Grazing Assocliation.

As In Nevada, Wyomling, and the Dakotas, Improvement
expenditures were calculated for Black Hills National Forest
allotments. These values averaged $0.78 per AUM in the Black
Hllls,‘ second only 1in magnitude among all survey areas to the

“other public land® improvement expenditures in Wyoming.

Eactors Influencing Forage Utilization Costa Within Areas

In all of the survey areas, an explanation was sought for the
wide variation in costs observed in the empirical results. Among
those factors thought to influence grazing costs were size of the
permit or lease, number of animals in the allotment, length of
the grazing season, distance of the allotment from the
headquarters ranch, distance from the last pasture or allotment
in which the livestock grazed, existence of mnining or geological
survey work in the allotment, and class of livestock grazed on
the allotment. The statistical technique used to evaluate the
significance of each of those explanatory factors was regression

analysis. The results of that analysis are summarized below.

Qregon

In Oregon, those factors found to exert a statistically

slgnificant Influence on per AUM forage wutilization costs
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included number of animal units in the allotment or pasture
(3Us), length of the lease or allowable grazing season (WEEKS),
and the distance from the headquarters ranch (DISTHQ). The
regression results are presented in Table 16.

The signs on the coefficients for these three explanatory
variables were logically consistent. The size of the pernit
(AUs) and the 1length of the grazing season (WEEKS) both had
negative impacts on per AUM forage wutilization costs. Each
additional animal unit reduced per AUM grazing costs by about 0.3
cents. Each additional week in the grazing season reduced costs
by about 18.6 cents per AUM. The distance between the allotment
and the headquarters ranch (DISTH@) had a positive Influence on
costs. Each additional mile, holding the other factors constant,
added about 7.4 cents to the cost of utilizing the allotment.

Problems with heteroskedasticity in the Forest Service data
required a more complex analysis to be done on these
observations. The results of this weighted least squares
regression also are reported in Table 16.

Since the data were transformed by this procedure, direct
comparisons of the Forest Service coefficients with those
obtained for the remaining four groups were not possible.
However, 1t was seen that the same general relationships hold.
Costs per AUM declined with increases in the number of animal
units, and increased with the distance from the home ranch.
Although not significant, +there did appear to be a slight

negative relationship between the length of the grazing season

and the average total costs of forage utilization.
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Table 16. Regression Results for Average Total Forage Utilization Costs, Per AUM, Incurred by Permittees in Grazing
Livestock on Bureau of Land Management, Forest Service, and Privately Leased Lands in Eastern Oregon and Eastern
Oregon Subregions: 1982,

Variable (T-Values in Parentheses)

Number of
Type of Lease Constant Als HEEXS DISTHR Observations
-Ordinary Least Squares Parameter Estimates----—--—
Bureau of Land
Nanagenent
Nalheur/Grant 12,4707 -.0034 -.1861 0742 15
(+4.663) (-2.054) (-2.339) (+43.015)
Harney/Lake 14,0879 -.0034 -.1861 0742 45
(+7.774)
Baker /Eastside
Cascades 19,9420 -~.0034 -. 1861 0742 18
(+8.961)
Private Leases 13,7526 -.0034 -.1861 0742 23
(+#7.548)
Forest Service 18.6093 -.0034 -. 1864 0742 64
(+11,195)

Heighted Least Squares Paraseter Estimates
Forest Service 16.0890 -.0060 -.1792 . 1495 64
(43.33) (-1.659) (-1.379) (+3.409)




The Oregon results may be summarized as follows. Total costs
per AUM for the 165 pastures and allotments in the Oregon study
were Influenced by three factors: (1) Costs tended to decline
with 1increases In the number of animals in the allotment and/or
(2) with increases in the length of the grazing season; and (3)
increasing distance from the home ranch 1increased the costs

associated with using these allotments and pastures.

ldaho
Since no statistically significant differences were found
among the average total costs of utilizing BLM, Forest Service,
or private leases in Idaho, regression analyses were run on the
entire set of observations. Those factors found to significantly
affect per AUM forage utilization costs included number of AUMs
in the pasture or allotment (AUM) and the distance of the
allotment or pasture from the headquarters ranch (DISTHQ). Both
had the same influence on per AUM forage utilization costs as in
Oregon. The Idaho regression results are summarized in Table 17.
Table 17. Ordinary Least Squares Regression Results for Average
Total Forage Utilization Costs, Per AUM, Incurred by
Permittees In Grazing Livestock on Bureau of Land

Management, Forest Service, and Privately Leased Lands
in Idaho: 1982.

Variable (T-Values in Parentheses)

Rz

—s Number of
(R™) Constant AUM DISTH@ Observations
0.165 +16.1643 -0.0028 +0.0862 87
(0.145) (+12.93) (-3.53) (+2.05)
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For the 87 allotments and leases analyzed, each additlional
AUM reduced the cost of using the permit by about 0.3 cents per
AUM, The distance from the headquarters ranch to the allotment
or pasture had a positive influence on costs, with each mile
adding approximately 8.6 cents to total forage utilization costs

per AUM.

Nevada

Regression results for the randomly drawn Nevada sample are
presented in Table 18. Factors hypothesized to exert a
statistically significant influence on per AUM forage utilization
costs in Nevada Included number of AUMs in the pasture or
allotment <(AUM), distance of the allotment or pasture from the
headquarters ranch (DISTH@), whether the allotment was held by an
individual or in common (IND), and class of livestock (SHEEP).16
Unlike the results in Oregon or Idaho, <c¢lass of 1livestock
dominated all other variables tested 1in explaining observed
varliation in average forage utillization costs per AUM.

Table 18. Ordinary Least Squares Regression Results for Average
Total Forage Utilization Costs, Per AUM, Incurred by

Permittees 1In Grazing Livestock on Federal Lands in
Nevada: 1983.

Variable (T-Values In Parentheses)

R Number of
-2 Observa-~
(R™) Constant AUM DISTHQ IND SHEEP tions
0.357 +9.5925 -0.0040 +0.0071 =-0.8184 +11.8237 48
(0.298) (+8.00) (=-1.13) (+0.29) (-0.46) (+3.68)

16

In performing the regression analyses, the conversion rate
for sheep versus cattle AUMs was 5:1.
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The 42 cattle permlits In the Nevada sample had total forage
utilization costs, per AUM, of $8.78, while the six sheep pernits
had eguivalent average costs of $19.80 per AUM, While sheep
permits clearly were more expensive to operate than cattle
permits, it does not necessarily follow that rangeland sheep
operations are 1less profitable. Additional revenue data for
sheep versus cattle permit operations would be required before

such conclusions would be warranted.

bvoning

No statistically significant difference was found between the
averages of the total forage utilization costs per AUM for the
Thunder Basin National Grassland and the other federal and state
managed grazing lands in Wyoning. However, costs were
significantly 1lower at the 95 percent level of confidence for
those allotments Iincluded in the survey in wvwhich deeded 1land
accounted for more than half of the avallable forage. Since
virtually all of the deeded land observations contained some
federal or state forage supplies, regression analyses were run on
the pooled set of public and predominantly deeded land allotment

data. The regression results are presented in Table 19.
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Table 19. Ordinary Least Squares Regression Results for Average
Total Forage Utilization Costs, Per AUM, Incurred by
Permittees and Nonpermittees in Grazing Livestock on

Federal, State, and Deeded Lands in Wyoming: 1983.

Variable (T-Values in Parentheses)

o2

- Number of
(rR%) Constant AUM ACRES SHEEP Observations
0.033 +14.4508 -0.0032 194
€0.028) (+22.66) (-2.52)

0.027 +13.9210 -0.00003 194
€0.022) (+19.88) (-2.19)

0.044 +13.4040 +6.469 194
€0.039) (+21.44) (+2.92)

Factors thought to influence per AUM forage utilization costs

in Wyoming Iincluded number of AUMs in the pasture or allotment

(AUM), distance of the allotment or pasture from the headquarters

ranch (DISTHQ), whether the allotment was held by an individual

or in common (IND), the presence of mining, geological, and/or

active timber harvesting operations in the allotment (ACTIVITY),

class of livestock (SHEEP), and number of acres in the allotment

or pasture (ACRES). As in the Nevada analysis, class of

livestock was found to significantly influence grazing costs,

with sheep permits being substantially more costly than cattle

permits. However, two other variables ~-- number of AUMs and

number of acres in the pasture of allotment =-- were found to

significantly influence forage utilization costs as well.
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The results suggest that, on average, sheep permits cost
about $6.47 more per AUM than cattle permits in Wyoming. For
either type of permit, each additional AUM in the allotment or
pasture reduced per AUM utilization costs by about 0.3 cents. As
the number of acres in the allotment or pasture increased, per
AUM costs also declined although by very little. A 1,000 acre
increase in the size of the allotment or pasture would, on
average, reduce the per AUM costs associated with its use by
about three cents. The results relative to size of the allotment
may be relatively meaningless, however, since AUMs would be
expected to increase as number of acres increase. Regressions
were run separately with acres and AUMs as explanatory variables

due to multicollinearity problems <(high correlation) between

acres and AUMs.

No significant difference could be found among the total cash
and noncash forage utilization costs for the different National
Grasslands with the exception of the northern-most area, the
McKenzie County Grazing Association. Costs in the McKenzie area
were found to be between $3.89 and $5.03 per AUM higher than in
the other four surveyed areas.

Results from the various regression analyses in which
statistically significant relationships were found between the
explanatory variables and per AUM grazing costs are reported in
Table 20. As in most of the other survey areas, the larger was
the permitted use or AUMs in the allotment (AUM), the smaller

were the utilization costs.
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Table 20. Ordlnary Least Squares Regression Results for Average
Total Forage Utlllzation Costs, Per AUM, Incurred by
North and South Dakota Natlonal Grasslands Permittees:

1983.
Varlable (T-Values In Parentheses)

2 Number
R of
=2 Obser-

(R™) Constant McKenzie AUM DISTH@ ACTIVITY vations
0.177 +12.2272 +4.3669 -=0,0021 +0.0728 +0.7142 223

(0.162) (+15.534) (+4.820) (-3.77) (+1.084) (+0.768)

Statistical tests revealed a significant positive correlation
between the 1incidence of nining and geological activity in
allotments and locatlion. These disturbances were most frequent
in the McKenzie County and Medora Grazing Assoclation areas.
When dummy varlables representing McKenzie and Medora were
included in the equations, no significant relationship was found
between costs per AUM and whether any slignificant (l.e.,
occurring for more than 20 days durlng the grazing season) mining
or geological survey work was occurring 1in the allotment.
However, in those equations from which the McKenzie and Medora
dummy varliables were omitted, such actlvity was found to lead to
a significant increase in grazing costs. This suggests that the
presence, in the McKenzie County Grazing Assoclation area, of
mining and geological survey activity may be associated with the
higher per AUM grazing costs observed Iin that region.

Distance to the headquarters ranch and whether or not the
allotment was held by an individual or in common had no

significant impact on average total forage utilization costs.
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Distances to headquarters tended to be 1less, and number of
permitted AUMs in the allotment tended to be more, in the two
northern-most grazing assoclation areas.

There was reported to be little or no privately leased land
available In at least some of the surveyed National Grasslands
areas. Therefore, no direct comparison between the average costs
of using the federal permits versus private leases can be made.
An attempt was made to assess the Iinfluence that Increasing
percentages of federal AUMs (as opposed to deeded 1land) might
have on the cost of using the permit. However, results were
inconclusive. Comparison of National Grasslands utilization
costs with private lease costs wlll not be possible unfil lease
information collected-by the Bureau of Land Management and Forest
Service as part of the evaluation of the PRIA fee formula becomes

avallable.

Black Hills Nati L F

Although statistically significant differences were observed
between average total forage utilization costs -in di fferent
geographical regions on the Black Hills National Forest, the
relatively small number of observations precluded separate
regression analyses for these different regions. Factors thought
to Iinfluence differences 1in observed costs among Black Hills
National Forest permittees included number of AUMs 1in the
allotment (AUM), distance of the allotment from the headquarters
ranch (DISTHQ), whether the allotment was held by an Iindividual

or Iin common (IND), and the presence of mining, geologlical,

and/or active timber harvesting operations in the allotment
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(ACTIVITY). Of these four possible explanatory variables, only
two -- number of AUMs in the allotment and distance from the
headquarters ranch -- were found to signiflcantly affect forage
utilization costs. The regression results are presented in Table

21.

Table 21. Ordlnary Least Squares Regression Results for Average
Total Forage Utilization Costs, Per AUM, Incurred by
Permittees in Grazing Livestock on Black Hills
National Forest Allotments: 1983.

Variable (T-Values in Parentheses)

Rz

-2 Number of
(R™) Constant AUM DISTH@ Observations
0.340 +20.9111 -0.0117 +0.2433 89
(0.324) (+12.23) (-5.13) (+4.88)

For the 89 allotments in the Black Hills National Forest
sample, each additional AUM in the permit reduced per AUM costs,
on average, by about 1.2 cents. Each additional mile from the
headquarters ranch to the allotment increased per AUM forage
utilization costs by about 24 cents. Distances to the
headquarters ranch tended to be greater, and number of permitted

AUMs 1In the allotment tended to be less, in the northern ranger

district area. These results were generally consistent with

those obtained in the Oregon and Idaho surveys.

Conclusiona and Implications

It 1is possible to draw some general conclusions from the

results of the permittee grazing cost surveys in the western and
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Great Plains states. Two of the most apparent are (i) forage
utilization cost structures vary widely among permittees, and (2)
for many permittees the federal grazing fee is a small component
of the total cost of grazing livestock on public 1lands. In
contrast, private lease rates tend to be a much larger component
of the total costs of grazing livestock on privately-owned lands.
The results reported here suggest that the cost structures facing
surveyed permittees on public 1lands differ from the cost
structures facing the same permittees 1if they also lease
privately-owned 1lands, but the average total costs of forage
utilization in both instances are about the same.

While the sampling procedures used in Oregon and Nevada were
nonrandom, and the results obtained from those two surveys cannot
be assumed to be representative of all permittees in elther
state, neither are they necessarily nonrepresentative. The
results obtained through tests of random versus nonrandom samples
in Wyoming, and of separate random samples in Nevada, Iindicate
that sample characteristics were indistinguishable on statistical
grounds. This implies that 1In both cases the alternative
samples, regardless of sampling procedures employed, were drawn
from the same population, and therefore are representative of
that population. This suggests that the Oregon and Idaho results
may indeed be representative of all permittees in the two states.

In those areas which were surveyed, sheep permits tended to
be more costly than cattle permits on a per AUM basis. Also more
costly were smaller permits and permits for allotments farther
removed from base operations. However, these three generally

significant explanatory varlables failed, in all cases, to
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explain more than 40 percent of the observed variation in total
forage utilization costs.

These results Imply that the use of averages In determining a
"typical®” permittee’s production costs, and/or In establishing
the 1level of federal grazing fees, may be Iinappropriate on
economic efficiency or statistical grounds. Average total costs
are qulite variable and cost distributions are asymmetrical. The
grazing c¢ost surveys were not designed to obtain information on
differences in physical productivity, and hence net returns to
livestock operations, among allotments. Notwithstanding these
differences, the cost structures assoclated with public and
private land 1livestock grazing are different. If public land
forage values, or federal grazing fees, are to be Inferred from
private forage rental rates, these differences nust be
recognized. A complex cost adjustment process will be needed if
accurate estimates of public forage values are to be calculated
from prevalling private lease rates in the same reglon. Simple
comparisons between the federal grazing fee and private lease
rates can be misleading since the fee, and conceivably the
private rental rate as well, fail to account for additional, and

quite varlable, costs incurred by the users.
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Description of Cost Activities and Procedures Used

in Estimating Nonmonetary Forage Utllization Costs

The various forage utilization cost surveys resulted in
estimates of the total (cash plus noncash} costs, by type of cost
or cost activity, incurred by ranch;rs who graze livestock on
public lands. In the following two sections of this appendix the
individual cost components are described, and the assumptions and
procedures used in estimating the associated values of their

noncash components are presented.

Reacription of Cost Actlvitlies

In Tables 8-15, nine cost activities are specified. Each of

these nine activities is described in more detail below.

1. Turn-Out: Transporting livestock to an allotment or pasture

either by trailing or by trucking.

2. Gathering/Takeoff: Rounding up livestock and moving them off
the allotment or pasture: full costs assigned to the
allotment {f their subsequent pasturage was deeded land;
costs prorated between the present and subsequent allotment

if moved to other public land.

3. Routine Management: Routine trips to the allotment during
the grazing season including movement of stock within
allotments or pastures, routine range rider expenses, and

sheep herding costs.
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4. Maintenance: Cash costs of parts, generator and pump fuel
and lubricants, contract labor and equipment, and assocliated

ranch labor costs and vehlicle expenses.

5. 8Salting, Feeding, and Veterinary Services: Includes only the
cash cost of these 1items; their appllication and/or

distribution is included as a routine management expense.

6. Meetings: Meetings held with federal or state agencies or
private land owners; necessary paperwork; associated office

costs such as suppllies and telephone bills.

7. Death Loss: Based on average number of animals lost in the

pasture or allotment during the grazing season.

8. Fees and Rents: Lease cost on privately owned lands,
generally charged on a head-month but occasionally on a
weight-gain basis; grazing fee on federal or state-owngd
lands based on actual fees charged in either 1982 (Oregon and
Idaho) or 1983 (all other survey areas); assoclation fees |if

the permittee belonged to a grazing assocliation.

9. Other: Flying costs, chasing stock due to gates being left

open, monitoring réngeland condition, etc.

Assumptions Used in Estimating Monetary
Yalues for Nopncash Costs

There were five major noncash costs associated with forage

utilization. These included unpaid family labor, horse costs,
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death loss, vehicle mileage costs, and investment expenditures.

Estimation procedures used in each instance are described below.

Unpaild Famlly Labor

There are at least two approaches for calculating the cash
value of unpaid family labor. One is to determine its marglnal
contribution to ranch net revenues through mathematical
programming models. The second approach is to use the average
cost of hired labor as a conservative (l.e., low) estimate of the
value of unpaid family labor.

Development of a mathematical programming model was felt to
be beyond the scope and needs of the study. Therefore, 1in the
original Oregon survey, average hired labor costs were calculated
from 102 allotment observations for which hired labor data were
avallable. This figure, which included wages, wunemployment
insurance, and, where applicable, fringe benefits, averaged
$49.52 per ten-hour day. By applying the same per day value to a
day of work provided by an unpaid family member, the implicit
assumption was made that the value of family labor was at least
as great as that of hired labor. In this respect, the $49.52
figure probably underestimated unpaid family labor costs.

Scanty data on hired labor costs were collected in most of
the other survey areas. In some Instances, extremely low daily
wages were reported, thus suggesting that fringe benefits, such
as room and board, must have been provided the hired 1labor,
although these costs often were not reported. In addition, some

interviewers assigned an arbitrary wage rate to unpaid family and

ne ighbor (exchange) 1labor reflective of the interviewer’s own
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valuation of the labor provided. Due to the frequencies of these
sorts of errors, §$50.00 per ten~-hour day was used in all areas
except Oregon and [Idaho (where $49.52 was used) as an estimate of
the value of both hired and unpaid family 1labor. This value,
while arbltrary, was consldered suffliciently close to the actual

figures calculated for Oregon and Idaho to permit its use.

Horse Costs

In the early stages of assessing the economic impacts
resulting from the creation of wilderness areas on public lands,
a Bureau of Land Management staff economist in the Oregon State
Office calculated the costs of maintalning horses. Data used in
the derivation of these costs were gathered through Iinterviews
with a professor In the Oregon State University Animal Sclence
Department, with three Eastern Oregon county extension agents,
and with one professional packer in northeastern Oregon. Based
on a $1,000 purchase price, a $450 salvage value, a ten year
useful 1life, and $750 a year in operating costs, the annual
expense was determined to be $805. A conservative cost estimate
was obtalned by dividing this figure by 365 to get a cost of
$2.20 per day.

A liberal estimate of the number of horses required during
the grazing seasons was used to offset this conservative cost per
horse-day fligure. It was usually observed during the Interviews
that three or four animals were required per person for most
management activities. Therefore, Iinformation on the total
number of horses involved in the activity was collected, with

each horse-~day valued at the $2.20 figure. The same value was
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used in all remaining areas surveyed in the western and Great

Plains states.

Reath Loss

In Oregon and Idaho, animals lost through death or
disappearance were valued using 1982 cattle prices. The specific

assumptions were as follows:

(1) Calves were valued at the price recelved per weaned
animal. A simple average was used of the value of a
steer calf (weighing 425 pounds and worth $65/cwt) and
of a heifer calf (400 pounds at $55/cwt), ylelding an

average value of $247.50 for lost calves.

(2) Brood cows were valued at the sales revenue foregone
from holding a replacement heifer to take her place, or

$300Q per lost brood cow,

(3) Bulls were assumed to cost $1,000, provide four years of
service, and bring $500 as a cull animal. Loss was
assumed to occur at the midpoint of theilr productive
lives (or after two years). The loss to the rancher,
thus, was assumed to be $602.20, which is the value of
the final two years of discounted benefits to the
rancher from the bull’s use and the foregone revenue

from selling the bull for slaughter. A 14 percent

interest rate was assumed.

The values for lost animals used in the remalning areas were

based on 1983 cattle prices. Thus the specific value estimates
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were as follows: cows and calves - $261.50; yearlings - $413.00;

bulls = crippled - $241.75, lost - $687.49; sheep - $38.00.

Yehicle Mileage Costs

In Oregon and Idaho, vehicle mileage costs were assumed to be
37 cents/mile for pickups, 55 cents/mile for pickups with a
gooseneck trailer, $1.00/mile for two ton or bigger stock trucks,
and $1.90 per loaded mile for a semi-trailer rigs. The last
figure was based on commercial hauling rates. The assumptions
outlined in Table A-1 were used to derive the other three cost
estimates.

The values for vehicle use in the other survey areas were
updated to reflect 1983 oprices. These values used in the

remaining areas were:

Pickups $ .46/nile
Pickup & Trailer $ .66/mlle
Stock Truck $1.05/mile

Seni-Trailer $1.90/mile

Additional cost data were collected for vehicles wused 1in the
other areas that were not commonly encountered in the Oregon and
Idaho surveys. The vehicle cost estimation procedure used to
develop the costs reported in Table A-1 was used for dirt bikes
and All Terrain Vehicles (ATC) yielding the following cost

estimates:

Dirt Bike $.20/mile

ATC $.26/mile
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Table A-1. Assumptlions Used In Estimating Vehicle Mileage
of Per AUM Cash

for the

Calculation

Costs

and Noncash

Forage Utilization Costs in Eastern Oregon and Idaho.

Vehicle Pickup

Type with Stock
Item Pickup trailer truck
New price $10,000 $13,500 $20,000
Salvage $ 2,500 $ 3,300 $ 3,000
Miles/year 10,000 10,000 5,000
Years of use 6 6 10
Fuel consumption (mpg) 10 6 6
Fuel cost ($/gallon) $ 1.20 $ 1.20 $ 1.18
Annual interest rate 14% 14% 14%
Annual tax/license $ 10 $ 15 $ 50
Annual insurance cost $ 80 $ 90 $ 140
Tire Cost $ 320 $ 680 $ 1,500
Miles on set of tires 25,000 20,000 25,500
Annual maintenance $ 150 $ 176 $ 350
Total annual cost ¢ 3,693 s 5,496 ¢ 5,133
Cost/mile $ .37 $ .55 $ 1.03
Fixed cost/mile $ .22 $ .30 $ .70
Variable cost/mile $ .15 $ .25 $ .33
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Addlitlonal use of farm machinery also was reported in some of
the other survey areas. Using estimates forwarded by James R.
Johnson, Range Management Speclalist, South Dakota State
University, after consultation with Herbert R. Allen of the
Economics Department of South Dakota State University, the
following two hourly costs were used for ‘small (e.g., 45
horsepower tractor) equipment and large <(e.g., 80 horsepower

caterpillar tractor) equipment:

Small Equipment $ 8.49/hour
Large Equipment $15.76/hour
Inprovenent Expenditures

Cash and noncash contributions by permittees to improvements
on their allotments were estimated in the year or years during
which the expenditures were mnade. Each vyear’s reported
improvement costs then were 1ﬂf1ated by the appropriate annual

consumer price index (CPI) flgure, with CPI 100.0. The

1983
total Investment costs for the period 1963-1983, expressed in
1983 dollars, were then divided by 21 years to approximate an
annualized average improvement expenditure as reported in Tables

10-15.
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