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Estimating Forage Values for Grazing National Forest Lands. By William F.
Hahn, Terry L. Crawford, Kenneth E. Nelson, and Russel A. Bowe. Commodity
Economics Division, Economic Research Service, U.S. Department of Agriculture,
Staff Report No. 89-51.

Abstract

Every 5 years, the Forest Service is required to update its estimates of the
value of Forest Service grazing. This report provides estimates of the
maximum ability of ranchers to pay for Forest Service grazing. Abilities to
pay vary greatly depending on the region of the country and assumptions about
costs. Based on current cash costs, the value of Forest Service grazing is
greater than the grazing fee. Based on longrun economic costs, the value of
grazing is less than the grazing fee. In some regions of the United States,
the longrun value of grazing is zero. These low longrun values reflect the
low returns to cow/calf producers in the period on which this study was based.
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Summary

Every 5 years, the U.S. Department of Agriculture is required to update its
estimates of the value of grazing on Forest Service lands. One set of
estimates was provided in 1982 by C. Kerry Gee of the Economic Research
Service (ERS). At the request of the Forest Service, ERS has updated its
earlier study of the value of Forest Service grazing. ERS has used linear
programming analysis to calculate the maximum ability of ranchers to pay for
Forest Service grazing. This value represents the maximum value of forage to
permittees.

The maximum ability to pay varies by region and by assumptions on the costs
and profits of cattle enterprises. Based on shortrun variable cost, the
maximum ability to pay in every Forest Service region is greater than the

grazing fee. Based on 1986 costs and prices, the U.S. average maximum ability

to pay for Forest Service grazing is $5.85/animal month (AM). The 1986
grazing fee was $1.35. Based on average prices for the period 1980-86, the
U.S. average maximum ability to pay is $6.69/AM, while during that 7-year
period the grazing fee was $1.47/AM.

The maximum ability to pay was also calculated based on the assumption that
the ranches would maintain the herd at 1979 levels. The maximum ability to
pay was generally higher than that calculated when ranchers were allowed to
vary their herd size in response to changes in profitability. With 1986
prices, the maximum ability to pay based on a fixed cow herd averaged
$7.61/AM. The maximum ability to pay based on average prices from 1980-86 wa
$8.15/AM.

Adding in longrun variable costs has a great impact on the ability to pay.

The national average ability to pay is $0.49/AM based on 1986 prices and only
$0.36/AM based on 1980-86 average prices. These low returns indicate that the
present conditions in the cow/calf industry cannot persist indefinitely.
Either operators will go out of business, raising cattle prices, or resource
valuas (land, grazing permits, or other assets) will fall, or other
efficiencies must be found. These low values indicate pressure for structural
cost adjustments and are not predictions of actual adjustments.

Estimating Forage Values for
Grazing National Forest Lands

William F. Hahn
Terry L. Crawford
Kenneth E. Nelson

Russel A. Bowe

Introduction

The Resource Planning Act of 1974 (RPA) and the National Forest Management Act
of 1976 (NFMA) require the U.S. Department of Agriculture (USDA) to evaluate
and assess the forest and rangeland situation in the United States every 10
years with a 5-year intermediate update. That assessment determines the value
to be placed on the inventory of resources to help guide program decisions
about maintaining and improving forest and rangeland resources. USDA’s Forest
Service (FS) is the lead agency in that assessment. The FS has contracted
with the Economic Research Service (ERS) to provide current cost-of-production
(COP) budgets and value of marginal product estimates for national forest
grazing.

RPA Inventory Evaluation Process

Three present net values (PNV's) for grazing will be estimated for the 1990
RPA process of the Forest Service (4).' PNV's will be based on January 1,
1987, costs and prices or the nearest available values (1986 annual prices).
The three accounting stances to be developed are: (1) existing fees paid, (2)
market clearing prices, and (3) willingness to pay. This report provides
maximum ability to pay values which the Forest Service will use to calculate
willingness to pay values.

To measure the ability of National Forest System permittees to pay for forage,
a representative economic setting must be developed. First, ERS developed a
representative economic budget for each Forest Service region. ERS used the
analytical tool of linear programming (LP) to measure the value of forage at
current use. LP allows the calculation of the level and mix of variable
inputs that produce the most profitable levels of cows owned and calves
produced. The determination of costs depends on the time span for the
analysis. The short run is that time period in which some of the costs, like
feed, can be varied while other costs, like the depreciation of buildings,
cannot. The long run is the time period in which every cost is variable. All

'Underscored numbers in parentheses refer to sources cited in the References
at the end of this report.



costs must be covered in the long run if an enterprice is to remain in
business.

In addition to the proper or optimal level of inputs and outputs, LP analysis
provides a mirror set of prices or "shadow prices" to indicate the values of
fully utilized inputs. The shadow price of National Forest System grazing
represents the maximum amount per unit that a typical permittee could pay fo
small increases in National Forest System grazing and just break even on the
purchase. The shadow price also reflects the minimum amount someone would
have to pay a permittee to make a small cutback in his/her use of Forest
Service grazing. The shadow price of National Forest System grazing is based
on the change in the cattle produced and/or the mix of forages bought in
response to a change in Forest Service grazing use or availability.

The Forest Service will use the maximum abilities to pay to calculate
willingness-to-pay values. The Forest Service will use these willingness-to-
pay values in its present net value analysis of resource programs. Analysis
of economic efficiency for the evaluation of alternatives consists of a
comparison of benefits and costs. This comparison is made by calculating the
present net value of the difference between benefits and costs. Discounted
total gross benefits minus discounted total gross costs yield net value. The
total gross benefits in a PNV calculation are based on willingness to pay,
which consists of a market price (or estimated market price) times the
quantity of an input, plus the grazing permittees’ suarplus. Market price and
quantity are determined by exchange in a free market. Permittees’ surplus is
the difference between what they would pay in the market for forage and the
total they would be willing to pay for each unit of forage. The calculation
of permittees’ surplus depends on developing a demand curve for the FS
grazing. The demand curve represents the whole range of prices and quantitics
of forage that would be demanded by permittees. For nonmarket outputs, such
as Forest Service forage, the problem is further complicated by the absence of
a market price. 1In this case, both the willingness to pay and the demand
curve must be estimated for forage.

The LP models recognized the feed mix involved in the livestock enterprise and
the level of ranch dependency on public forage as opposed to all other
forage/feed inputs. The ranch budgets were nnt factored for sources of feed
other than those already in the budget or the risk involved in cattle
production or the variation in the pricing of livestock and livestock inputs.
The shadow prices represent the maximum ability to pay, given the set of
prices used in the analysis. The willingness to pay should be somewhat less
than the ability to pay.

Forage used by National Forest System permittees is based largely on grazing
of Federal lands prior to the time they were reserved for public use. Shadow
prices are used to estimate the economic value to the permittee and to society
for nonmarketed goods. Thus, the range forage values (shadow prices) produced
by each LP solution measures the value contributed to return above cost per AM
or the value of the marginal product of an AM of grazing on National Forest
System lands.

The second set of prices that the Forest Service will use in the 1985 RPA
update are the estimated market values per region. The market values were
derived through market value appraisal, a subcomponent of the 1985 Grazing Fec
Study (5). The appraised market values for the 1985 update ranged from 50
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percent (region 6) to 72 percent (region 2) of the LP shadow prices. The
national average was 60 percent of the LP shadow prices.

In 1990, the RPA process will also use the amount received by the U.S.
Treasury for grazing of National Forest lands in measuring value. This value
represents what is available for use by the Government even if the value to
permittees or society is higher. It represents the political or social
allocation of the value of grazing to the public as determined by Government
and grazing permittees.

Ranch Budgets

ERS has developed 255 ranch cost-of-production (COP) budgets, representing up
to four ranch sizes for each of those forests having grazing. These budgets
were developed by Gee (1) between 1979-82 and used in 1982 as the base for
costs and returns. The COP methodology used by Gee is similar to the ERS
methodology used in 1981 and earlier years. ERS has since revised its COP
methodology, changing the display format and the manner in which returns are
allocated among management, investment, interest, and land. The Forest
Service requested that ERS use the 1981 methodology to maintain the
consistency of the results.

The ranch COP budget was developed for the whole ranch herd and includes all
cattle and forage sources used by the ranch operation. Some of the herd may
not graze on Forest Service land. Because enterprises are organized around
the whole herd, not only FS permits, we consider the whole herd interaction in
the analysis.

Each ranch budget was developed to represent an average budget for its
particular forest and size group. These budgets were created by a delphi
process. A delphi process provides forecasts or estimates by a consensus of
experts. Panels consisting of 10 to 30 permittees provided the basic
budgeting and production data. From their individual records and experiences,
the panel members created a consensus estimate of the typical budget for a
particular forest and size of operation. The panel members were given ERS COP
budgets and asked to verify the feed requirements and list of inputs.
Livestock and input prices were obtained from market news or USDA survey
statistics as appropriate. The budgets were constructed under the assumption
that the operation would maintain the size of the breeding herd. Thus, the
initial herd is neither expanding nor liquidating. The pattern of marketing
reflects the average rate of culling and heifer retention necessary to
maintain the herd.

The producer panels validated data from USDA surveys. The key information
derived from each panel is the seasonal pattern of feed utilization and cattle
production and marketing. The nutrient requirements of the herd are
calculated from National Research Council standards as reported by Gee (l).

Most cattle operations have a variety of forage sources. These sources arc
measured in a variety of units. Some examples are Federal grazing, which is
measured in animal months; private leased grazing and grazing on deeded land
(owned by the operator), both generally measured in acres; and hay, measured
in tons. To measure the relative importance of each forage source in
maintaining the herd in any month or over a year, the traditional units of
forage supply and utilization had to be converted to a common unit. The unit
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used in this study is the animal unit month or AUM. The AUM is defined as 300
pounds of total digestible nutrients (TDN), which is the amount of feed
required to maintain a 1,000-pound dry cow.

The Forest Service charges for grazing based on the head of cattle grazed, not
on the forage they consume. Consequently, the AUM’s provided by an AM or.hond
month vary according to the animal grazed and the time of the year. In the
winter, most cows are early in their pregnancy and their feed requirements are
low. As the pregnancy progresses, the feed requirements increase. After
calving, the feed requirements continue to increase as milk production and
calf size increases. A cow's feed requirements drop again at weaning. On
average, a breeding cow unit with a nursing calf requires 17.5 AUM over the
course of the year. The forage required to support calves, bulls, and
replacement heifers is also included in the 17.5 AUM/breeding cow.

Forest Region Description

The Forest Service divides the United States into nine administrative regions
(fig. 1). Eight of the nine regions have grazing. The six regions in the i’
western States account for 97 percent of the Forest Service grazing. The two
regions in the eastern United States account for only 3 percent of the
grazing. The Alaskan region (region 10) has no Forest Service grazing. The
Forest Service granted permits for about 10 million animal months (AM’s) of
grazing in 1986. An AM is grazing for 1 month for a cow, or a cow with a calf
under 6 months, or a calf over 6 months old. Since 1988, a head month has
been used by the Forest Service to measure grazing. For fee purposes, five
sheep or goats, weaned or adult, are equivalent to one cow, bull, steer
heifer, horse, or mule. ' '

Figure 1

FOREST SERVICE REGIONS

Region6  Region 1

%{&:g:

72 i
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Region 3

Region 9

Region 5

Three regions account for 70 percent of the permitted Forest Service grazing.
The Southwest region, Rocky Mountain region, and the Intermountain region each
have between 22 and 25 percent of the grazing on National Forest lands.

All regions in the continental United States offer summer grazing on National
Forest System lands. However, more year-round grazing is available in the
Southwestern region. Dependence on Forest Service grazing varies widely
across reglons and also with the size of the operation. Permittees in the
Northern region are the least dependent on Federal grazing for their cattle’s
feed supply during the year. Permittees in the Southwest region are the most
dependent. Larger enterprises are generally more dependent on Forest Service
grazing than smaller ones.

Developing Budgets

RPA is a measurement process at 5- and 10-year intervals that may be used to
make resource planning decisions with a 40- or 50-year life span. Selecting
the proper base time for measurement is a problem. The selection of ome year
as a base may over- or understate the return to grazing. The problem of the
base year selection is partially resolved by updating the estimates every 5
years. The Forest Service requested that ERS update the 1982 regional budgets
to January 1, 1987. The last complete year of prices available for the
analysis was 1986. To minimize the effects of the cattle and business cycles.
the budgets were also updated to reflect the average of 1980 to 1986 prices.

Gee's 255 individua! forest budgets were aggregated into eight regional
budgets. Gee's original study provided information on the number of cattle
represented by each budget. The Forest Service provided ERS with information
on the total permitted AM’s in each forest and a regional summary showing the
total permitted AM's in each region. The regional budgets are weighted
averages of the individual budgets in the regions. Each budget is weighted by
the product of its share of its forest's production and its forest’s share of
the total AM’'s in the region. *

When Gee's budgets were updated, only the prices were changed. ERS did not
change any of the physical relationships, except for those caused by the
aggregation of the budgets. The herd size, production and marketing patterns,
seasonal feed requirements, and seasonal feed sources were not changed when
the budgets were updated. Keeping the physical relationships constant is
necessary for two reasons. First, the budgets represent enterprises which are
neither expanding nor contracting. Second, technological change for this type
of enterprise occurs slowly. We assume that the original budgets are accurate
representations of grazing enterprises.

USDA’s market news provided the prices for the regions and types of cattle
marketed. ERS used 1986 prices for steer calves, heifer calves, yearling
steers, heifers, and cull cows sold for slaughter to replace the 1982 prices
in the regional budgets. Prices paid for inputs were updated using data from
USDA's National Agricultural Statistics Service (NASS). Items not covered in
NASS surveys were updated using comparable items in the ERS livestock COP
budgets. Alternate grazing enterprise budgets were also prepared using the
1980-86 average prices for cattle and inputs.



Linear Programming Analysis on the purchase. This maximum ability to pay can be used by the Forest

Service as a starting point in their calculations of the willingness to pay.
Gee (1) calculated the value of Forest Service forage using linear programming

or LP. LP analysis is used in this updated study as well. LP is a
mathematical technique for solving a class of optimization problems. Used in
farm and ranch management analysis, an LP solution will show the combination
of enterprises and resources that maximize the farm’s profitability given the
available resources (3).

ffected by a number of
hadow price for Forest Service grazing is a .
§:Zt:rs ”gensltivity Analysis" shows how changes 1nfan LP‘proE;em c::ljgfzc
b y dy, the effects of varying the av
the problem’s solution. In this study, e :
f using costs from eren
's of Forest Service grazing and the effects o
ﬁ?mz periods were investigated. Separate LP problems were developed f;om1
budgets based on 1986 prices and the average prices from 1980-86. Op: marun
solutions were also computed based on shortrun variable ;oscs and ont on% un
those that represent out-of-
iable costs. The shortrun variable costs are :
v:Zk:t cash costs that change as the herd size changes. Tﬁe shortru? variable
Eosts in the enterprise budgets are feed, veterinary mediczve_ trucking,
marketing, hired labor, fuel and lubrication, repairs, and }nterest on
operaCLng’caPICal. The longrun variable costs are defined in this study as
the shortrun variable costs plus the value of family labor, xntetes; Zn N
investment (other than land investment), and capic:; replacem;nfé 1 :nget:xeq
1ts section. e costs o n
each region can be found in the resu D =ae
hes' longrun costs. nd wa
on land were not included as part of the ranc t § cion
f grazing land will be a func
cluded because in the long run, the value o
:; c:e profitability of raising cattle. Taxes on land are a function of the
value of land, and were excluded also.

LP finds the most profitable combination of enterprises and inputs given the
constraints facing the decisionmaker. In ranch problems solved in this study,
the costs and availability of cattle feed is balanced against the herd’'s feed
requirements. The "optimal" solution is the combination of herd size and
monthly feed use that gives the highest possible profits given the constraints
facing the ranch and the costs and prices used in the analysis.

In Gee's 1982 study, he derived LP shadow prices for the 255 individual
budgets. He then averaged the shadow prices for each region using the 1982
permitted Forest Service AM’s. 1In this study, we first averaged the budgets
for each region and then calculated shadow pPrices based on the average
budgets.

The aggregation of individual budgets into regional budgets will affect the
calculated values of the maximum abilities to pay. It is impossible to
predict how the calculated maximum ability to pay will differ between the
methodology used in this report and that used by Gee. Therefore, LP's wer
run using 1982 prices to provide a base from which to measure changes.

The availability of Forest Service grazing was varied between zero :?:a:?gnv
percent of the 1986 permitted level for each of four price/cost cc: Lk 1J
Forest Service grazing was varied uniformly throughout the year, ctarEdg;t}‘”
10-percent reduction in Forest Service grazing implies a 10-percen

in January, a 10-percent reduction in February, and so on.
The LP problem for this study generalizes Gee's original design. The budge:

provide information on the physical relationships and the costs and returns
associated with various activities. We refined the analysis so the LP would
consider feeding periods of 1 month to accommodate the variations in feeding
patterns within and between regions. The details of the LP tableau and its
generation from the budget are outlined in the appendix of this report.

The shadow prices calculated for various levels of Forest ?e;vi;e gr;zizﬁeirp
d availability of o
d only if the prices of cattle and the prices an ;
z:l:geogozrces arepfixed. Large shifts in the availability of Forest Service
grazing may cause adjustments in other factors.

Gee's original budgets were created in 1979 to reflect typical operations in
1979. Since that time, the Nation’s cow herd has declined. The decline in
the cow herd has been caused by lower profitability. The changes in the
prices of cattle and the costs of alternative forage sources may have changed
the herd sizes and combination of feeds used. Our LP formulation allows
ranches to adjust their herd size and their feed sources to reflect the
changes in prices and costs. For the sake of comparison, we also ran LP
problems that required the ranchers to use the same combination of feed
sources and raise the same number of cattle as they did in 1979.

Results

i depends upon (1) the
imum ability to pay for Forest Service grazing s
:::1::x (2) the lezel of available AM’'s, and (3) the assumptions underlying
costs and output prices (see tables 1 and 2).

hadow prices based on shortrun variable costs increase as th
::a?iibizgi;?:'d:crease? Cattle prices were higher and the costs of feed and
pasture lower in 1986, compared with the average of 1980-86 [;ncesl;ilit o
Consequently, profits were higher in 1986. How?ver, t?e maximum al basez .
pay based on 1986 prices was lower than the maximum a?llity to pay ol
1980-86 average prices. The fact that the maximum ability to gaydls % sl
for the 1980-86 prices suggests that the costs oflalcernaC1ve hee s atge <
important in determining the value of Forest Service grazing than is P
of cattle (table 1).

In addition to finding the most proficable combination of herd size and feed
supplies, the LP solution provides "shadow prices.” Shadow pPrices are
associated with the constraints of the LP problem; they measure the effects of
the constraint on the profitability of a solution. The most relevant
constraint in this study is the number of Forest Service AM available to the
ranch. The Forest Service shadow price measures how much additional profit
the ranch could earn if it were given one additional AM of Forest Service
grazing. This additional profit earned from an AM can be used to calculate

The maximum ability to pay based on shortrun variable costs is greater than
the maximum amount a rancher could Pay to get another AM and still break even

the grazing fee for all regions and for all the levels of availability




examined. However, the maximum ability to pay based on longrun variable costs
is generally lower than the grazing fee (table 2).

Generally the optimal herd size for each region given 1986 prices and 1980-86
average prices is smaller than the typical 1979 herd size. Only in the
Eastern region (region 9) is the optimal herd size the same as it was in 1979
The declines in the optimal herd size reflects the decline in the
profitability of cattle ranching relative to 1979.

Including longrun variable costs results in further reductions in the optimal
herd size for each region. The results of the longrun analysis must be
interpreted with caution. The results are based on the assumption that all
factors remain fixed. The large reductions in the cow herd implied by the
longrun results is likely to cause reduction in the value of forage sources or
increases in the value of cattle. The longrun results do show that
maintenance of the cattle herd at current levels is going to require greater
returns to cow/calf operations.

After the discussion for each region are four tables. The first three are
budget tables. The first budget is Gee's original budget based on 1979
production and resource use with 1982 prices. The next two budgets update
Gee’s budgets to 1986 and 1980-86 average prices, respectively. These updated
budgets do not reflect the changes in resource use and optimal herd size
implied by the changes in prices and costs. The fourth table in each set
provides more detail on the sensitivity analysis for shortrun variable costs

TABLE 1--Maximum ability to pay (in $/AM) for Forest Service grazing based on shortrun variable costs

Grazing
relative to With 1986 prices and costs . R
current use* Region 1 Region 2 Region 3 Region 4 Region 5 Region 6 Region 8 Region 9 U.S. average

0X] . $12.73 5 $T3.94 $13.46 W97 31%.28 $12.957
25% $14. $8.88 $13.94 $14.46 3$12.78 $9.9% $14.26 $12.47
50% $10.65 $146.73 $8.88 $13.9 $13.29 $12.78 $9.96 $14.26 $12.21
5% $9.68 $11.54 $8.88 $4.74 $13.29 $12.78 $9.57 $14.26 $9.20
90%| $9.68 $5.33 $8.83 $4.74 $3.79 $5.62 $6.96 $14.26 $6.66
100% $7.87 $3.12 $8.83 $%.M $3.79 $4.64 $6.96 $13.67 $5.85
110% $7.19 $3.12 $8.68 $3.02 $3.79 $4.64 $6.88 $13.19 $5.31
125% $7.19 $3.12 $8.44 $3.02 $3. $4.64 $6.88 $13.19 $5.25
150% $7.19 $2.36 $8.41 $1.9 $3.65 $4.64 $6.88 $13.19 $4.81

With 1980-85 average prices and costs =
Region 1 Region 2 Region 3 Region 4 Region 5 Region 6 Region 8 Region 9 U.S. average

0X]~ $12.35 [ $15.28| 9.28 31225 [ S15.01 [ $13.95 | $10.0% | B

25% $13.12 $15.28 $9.07 $14.24 $14.34 $13.95 $9.90 $16.25 $12.95
50%| $12.9% $15.13 $9.07 $14.24 $14.34 $12.22 $9.90 $16.25 $12.77
5% $11.40 $15.13 $9.07 $5.51 $13.15 $12.22 $9.33 $16.25 $10.41
90%| $11.40 $3.88 $9.01 $5.51 $4.46 $6.80 $8.35 $16.25
100% $9.49 3.1 $9.01 $5.48 $3.98 $5.21 $8.35 $15.24 $6.49
110% $9.49 $3.21 $8.50 $3.82 $3.98 $5.96 $7.48 $14.57 $5.93
125% $6.34 $1.62 $8.50 $3.82 $3.39 $5.96 $7.48 $14.57 $5.11
150%/ $6.34 $8.50 $1.88 .39 $5.96 $7.02 $14.57 .

Total AN's T,%00,25% 2,170,587 2,337,508 2,358,188 621,023 745,349 211,108 57,079 9,99, 18

TABLE 2--Maximum ability to pay (in $/AM) for Forest Service grazing based on longrun varible costs

Grazing With 1986 prices and costs E )
relative to Region 1 Region 2 Region 3 Region &4 Region 5 Region 6 Region 8 Region 9 U.S. average
current use*

0X] . 5 B s z
25%| $1.7 $0.005 $0.005 $0.005 $4.23 ind $0.74
50% $1.7 $0.005 $0.005 $0.005 $.23 s $0.72
75%) $0.98 $0.005 $0.005 $0.005 $4.23 i $0.54
90% $0.98 $0.005 $0.005 $0.005 $%.23 " $0.54

100% $0.98 $0.005 $0.005 $0.005 .57 L.t $0.49
110% $0.98 $0.005 $0.005 $0.005 57 heied $0.49
125%| $0.98 $0.005 $0.905 $0.005 9% e $0.37
150% $0.98 $0.005 $0.005 $0.005 9% b $0.37

With 1980-86 average prices and costs "
Region 1 Region 2 Region 3 Region & Region 5 Region 6 Region 8 Region 9 U.S. average

0X] .
5% $0.04 *n
50% $0.55 $0.005 $0.04 bnd
75%) $0.55 $0.005 $0.04 et
$0.55 $0.005 $0.04 L $0.36
100% $0.55 $0.005 $0.04 = $0.36
110%] $0.55 $0.005 $0.04 od $0.36
125%] $0.55 $0.005 $0.04 o4 $0.36
$0.55 $0.005 $0.04 - $0.25

Total AM's

* 100% h‘gnzim at current suthorized use. Percentages less than 100 represent reductions; percentages
sbove 100 are expensions in Forest Service permitted grazing.

** No cattle raised, F.S. AM's worth nothing.



Region 1: The Northern Region

The typical ranch size in Forest Service region 1 is relatively large with 743
bred cows. These ranches are primarily cow-calf operations. Most of the
calves are sold as weaners, few are raised to yearlings. Ranches in region 1
are not highly dependent on Federal lands: 9 percent of their forage is
obtained from Forest Service lands, and 7.2 percent from Bureau of Land
Management (BLM). The ranches in this area are highly dependent on hay as
little forage grows during the harsh winters (tables 3, 4, and 5).

Under 1986 prices and variable costs, the optimal herd size in region 1 is 737
cows. The optimal herd size with 1980-86 average prices and costs is 607 bred
cows. With 1986 prices, the estimated maximum value of Forest Service grazing
is §7.87/AM, while the estimated maximum value is $9.49 with 1980-86 average
prices (table 6).

LP problems were run which required the herd size to be maintained at 1979
levels. The value of Forest Service grazing under this scenario is $7.59/AM
based on 1986 prices and $6.56/AM based on 1980-86 average prices.

Sensitivity analysis shows that decreasing the availability of Forest Service
grazing increases its value. Under 1986 prices, the optimal size of the cow
herd is quite sensitive to the availability of Forest Service grazing.
Eliminating all Forest Service grazing eliminates 9 percent of the ranch’s
available forage. This 9-percent reduction in forage results in a 17-percent
decrease in the optimal cow herd. Expanding Forest Service grazing 50 percent
supplies 4.5 percent more forage, and results in a 2.5-percent increase in the
cow herd. The size of the cow herd is much more sensitive to decreases in
Forest Service grazing than increases (table 6).

Under 1980-86 average prices, the optimal cow herd size actually decreases
slightly as the availability of Forest Service grazing increases between 0 and
100 percent of the current allotment. The use of rented land and hay declines
as more Forest Service grazing become available. Forest Service grazing is
less expensive than either hay or rented land. Profits increase as more
Forest Service grazing become available because of declining costs.

Incorporating longrun variable costs into the LP runs had a significant effect
on the optimal solution. Under 1986 prices, only two-thirds of available
Forest Service grazing would be utilized. The optimal herd size would be 455
head of bred cows. If the grazing fee were cut to $0.98/AM or lower, all the
Forest Service grazing would be used and the optimal cow herd size would be
470 head.

Given 1980-86 average prices and longrun variable costs, the optimal LP
solution used no Forest Service grazing. If the grazing fee is cut to 55
cents, all the available Forest Service grazing is used, and the optimal herd
size is 197 head.

10
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TABLE 3 Budget for Typical Region 1 Cow-Calf Ranch
Baseline 198Z, ERS (Gee) Budget

===
| AVERAGE TOTAL ' AVERAGE TOTAL
ITEM UNIT IMSER WEIGHT  PRICE VALUE VALUE/COW ITEM UNIT IMER WEIGHT PRICE VALUE  VALUE/COM
PR CASH 18, ©
Bred fouo (1 He: 7 tCO:? 2"-:3“"’ Dol
Yu loss He. red truck g
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Calves ?orn l‘ He rfd Hr 4542 4.01 1 26,
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b dimie 2 Lo ST i S8 o GH
il . Fisdp Elbees '
ots ,t .ning He: g overhead (7) Do .
So! s yelr He: 5 Taxes (8) Do .
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A }g::{ cigﬁdee;ense:. 11 76
X|
St L Head 4 4 OTHER 0STS
He g c:l m H:ld ? ;ﬁ gg 3 Family labor(10) Hrs 3547 4.01 16241 19.17
Lﬁ::ﬁ"' Relfers head 69 28 Copnt" (11 ace” 22676 30.52
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TON 1 g 3 i 1 R Return above cash
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Proioin supplement ¢5) Ton } o 238. 36 - all costs (15) Dol -295706  -397.99
g:: n feed ?gn . v o o!:lrFm"est Service grozmg “
er i . 2
Salt and mineral Cwt | 260. g m s Cows lresgregnon "5:‘.’, }18%;8
Feed source: | JAN FEB MAR APR JUL AUG SEP ocT NOV DEC_|Forage Dependency (16)
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OO
e
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ey
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For notes, see Table 35
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TABLE 4 Budget for Typical R 1 Cow-Calf Ranch
Updzged to WP!' ces -
AVERA?E TOTAL AVERAGE T
ITEM UNIT NUMBER WEIGH PRICE VALUE VALUE/COM ITEM UNIT NUMBER  WEIGHT VALUE  VALUE/COM
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For notes, see Table 35
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TABLE 5 B\dﬂ;&fga Igp I 1 Cw.g:lf lihnch
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Table 6-- Region 1 sensitivity snalysis summary

Typical Ranch Size:
743 Bred Cows

943.1 Forest Service AM utililized

1986 Prices and Costs

Forest service Maximum |Returns |Bred cows

grazing value of |above %)

availabilty (1) FS AM (2)|variable

------------------- costs (3)

Percent |AM/ranch

0% 0.0 $14.32 | $70,009 on

25% 235.8 $11.99 | 872,89 634
50%| 471.6 $10.65 | 875,372 654
75%| 707.3 $9.68 | $78,365 715
90%| 848.8 $9.68 | $78,873 729
100%| 943.1 $7.87 | 879,373 37
110%| 1037.4 $7.19 | $79,928 740
125%| 1178.9 $7.19 | $80,755 746
150%| 1414.7 $7.19 | $82,132 756

1980 to 1986 Prices and Costs

Forest service Maximm |Returns [Bred cows

grazing value of |above )

availabilty (1) [FS AM (2)|varisble

------------------- costs (3)

Percent |AM/ranch

00X 0.0 $14.55 | $67,636 612

25% 235.8 $13.12 | $70,630 624
50%. 7.6 $12.9 | 873,401 622
75X 707.3 $11.40 | $75,89 614
90% 848.8 $11.40 | $77,300 609
100% 9%43.1 $9.49 | 878,173 607
110%| 1037.4 $9.49 | $78,9%46 610
125%| 1178.9 $6.34 | s79,721 620
150%| 1414.7 $6.34 | 380,869 638

Notes:

(1) Percentages are relative to current authorized
use and represent a uniform reduction or expension
in seasonal availabity of Forest Service grazing.

(2) Based on shadow price analysis.
(3) Varisble cash costs only.

(4) Optimal herd size given costs, returns and Forest Service

grazing.
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Region 2: The Rocky Mountain Region

Most of the Forest Service grazing in region 2 is concentrated in Colorado and
Wyoming. The average ranch size in 1979 was large, 594 head of bred cows.
This typical ranch is smaller than that of region 1, but uses more FS grazing.
Ranches in region 2 sell approximately 40 percent of their steer calves as
yearlings. The ranches in region 2 obtain 18.1 percent of their forage from
Federal lands: 12.3 percent from Forest Service lands and 5.8 percent from
BLM. The ranches in region 2 are less dependent upon hay than those in region
1 (tables 7, 8, and 9).

The LP solutions for optimal herd size are the same for 1986 and 1980-86
average prices, 522 head of bred cows, 72 head fewer than the number of cows
in the budgets. The optimal solutions use less rented land than the budgets
and purchase no hay. Forest Service grazing is valued at $3.12/AM given 1986
prices, and $3.21/AM given 1980-86 average prices. These are the lowest
values for Forest Service AM of all the eight regions.

LP problems were run which required the herd size to be maintained at 1979
levels. The value of Forest Service grazing under this scenario is $6.23/AM
based on 1986 prices and $8.01/AM based on 1980-86 average prices.

The sensitivity analysis shows that the value of FS grazing increases almost
five times as its availability drops to zero. The optimal herd size is less
sensitive than the value of grazing to changes in FS grazing. FS grazing
represents 12 percent of the annual forage supply. Under 1986 prices,
eliminating FS grazing decreases the herd by only 9 percent. With 1980-86
average prices, eliminating FS grazing decreases the optimal herd size 12
percent (table 10).

Incorporating longrun variable costs into the LP runs had a significant effect
on the optimal solution. Under both 1986 and 1980-86 prices, no FS grazing
would be used. The optimal herd sizes are cut to 86 head for 1986 prices and
66 head for 1980-86 prices. Ranchers would be able to pay less than 1 cent
per AM for FS grazing under both sets of prices.

15
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TABLE 7

Budget for Typical Region 2 C
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TABLE 8 Budget for Tygwal R PZ Cou-Cal f Ranch
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TABLE 9 for T 2 Cow-Calf Ranch
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Table 10--Region 2 sensitivity analysis summary

Typical Ranch Size:

596 Bred Cows

1006.5 Forest Service AM utililized

1986 Prices and Costs

Forest service Maximum |Returns |Bred cows

grazing value of |above %)

availabilty (1) FS AM (2)|varisble

------------------- costs (3)

Percent |AM/ranch

0% 0.0 $14.73 | 857,671 480

25%| 251.6 $14.73 | $61,036 480
50%| 503.3 $14.73 | $64,402 480
75%| 754.9 $11.54 | 367,539 515
90X, 905.9 $5.33 | 368,738 513
100%| 1006.5 $3.12 | 369,026 522
110%| 1107.2 $3.12 | $69,204 523
125%| 1258.1 $2.42 | 369,399 531
150%| 1509.8 $2.42 | 369,652 552

1980 to 1986 Prices and Costs

Forest service Maximum |Returns |Bred cows
grazing
availabilty (1) FS AM (2)|varisble

value of |above )

costs (3)

Percent
0%/ 0.0 | $15.28 | $56,007 460
25%| 251.6 | $15.28 | $59,483 468
50%| 503.3 | $15.13 | $63,009 480
TSX|  754.9 | $15.13 | 866,675 498
90X| 905.9 $3.88 | 367,814 513
100%| 1006.5 $3.21 | 368,023 522
110%| 1107.2 $3.21 | 368,198 523
125%| 1258.1 $1.62 | 368,309 531
150%| 1509.8 $1.62 | 368,347 553
Notes

[3)]

2
[£)]
%)

Percentages are relative to current authorized

use and represent a uniform reduction or expsnsion

in sessonal availabity of Forest Service grazing.

Based on shadow price snelysis.

Variable cash costs only.

Optimal herd size given costs, returns and Forest Service
grazing.
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Region 3: The Southwestern Region

The typical ranch size in Forest Service region 3 in 1979 was large, 534 head
of bred cows. The ranches in region 3 sell most of their calves as weaners.

The ranches in region 3 are highly dependent on Federal grazing. They obtain

45.6 percent of their forage from Forest Service lands, and 8.6 percent from

BLM. Grazing is available year round, and the ranches in region 3 depend on

hay for only 3.7 percent of their forage (tables 11, 12, and 13).

FS grazing is available year round in region 3. The permitted AM’'s are
highest in September and lowest in April. Compared with other regions,
however, the availability of Forest Service grazing is relatively uniform
throughout the year.

The LP solutions for optimal herd size are the same for 1986 and 1980-86
average prices: 479 head of bred cows. This is 55 head less than the number
of cattle in the budgets. The optimal solutions use less rented land than the
budgets and purchase no hay. Forest Service grazing is valued at $8.83/AM
given 1986 prices, and $9.01/aM given 1980-86 average prices (table 14).

LP problems were run which required the herd size to be maintained at 1979
levels. The value of Forest Service grazing under this scenario is $12.07/aM
based on 1986 prices and $12.84/AM based on 1980-86 average prices.

Of all the regions, region 3 shows the least variability in the value of
Forest Service grazing at differing levels of availability. Between 0 and 150
percent availability, the value of Forest Service grazing declines by less
than $1.00 for both sets of prices. The value of Forest Service grazing may
be less sensitive to changes in availability because of the uniform supply of
forage from other sources throughout the year.

Adding longrun variable costs to the LP problem changes the optimal solutions
dramatically. Given 1986 prices, the optimal number of cows is 141, and no
Forest Service grazing is used. If the grazing fee is eliminated, all the
Forest Service grazing is used and the optimal number of cows increases to
365. Forest Service grazing has a longrun value of less than 1 cent per AM.

Under 1980-86 prices and longrun variable costs, no Forest Service grazing is
used. No cattle are raised at all. Forest Service grazing has no value.

20
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Table 14--Region 3 sensitivity snalysis summary

Typical Ranch Size:
534 Bred Cous

3622.2 Forest Service AN utililized

1986 Prices and Costs

Forest service [Maximm [Returns [Bred cows
grazing value of |above “)
availabilty (1) FS AN (2)|varisble
------------------- costs (3)
Percent |AR/ranch
0x| 0.0 N2 | 329,93 264
3% 9%05.6 $8.88 | 336,650 319
sox| 1811.1 $8.88 | 43,47 n
x| 2ne.7 $8.88 | 350,293 45
90X| 3260.0 $8.83 | 354,365 457
100x| 3622.2 $3.83 | 357,079 LY,
110%| 3984.4 $8.68 | 359,774 500
125%| 4527.8 $8.44 | 363,638 535
150%| 5433.3 $3.44 | 370,047 592
1980 to 1986 Prices and Costs
Forest service [Meximm [Returns
grazing value of |above )
availabilty (1) FS AR (2)|varisble
------------------- costs (3)
Percent |AW/ranch
0x| 0.0 .28 264
%] 905.6 9.07 39
Sox| 1811.1 9.07 n
x| 2ne.7 $9.07 25
90X| 3260.0 $9.01 457
100%| 3622.2 .01 Ly, )
110X 3984.4 $8.74 | 359, 500
125x| 4527.8 $8.50 | 363, 535
150%| 5433.3 $3.50 | 369, 5%
Notes:

(1) Percentages are relative to current suthorized
use and represent & uniform reduction or expansion
in sesscnal availabity of Forest Service grazing.

(2) Based on shadow price snalysis.

(3) Verisble cash costs only.

(4) Optimal herd size given costs, returns and Forest Service

grazing.
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Region 4: The Intermountain Region

The typical ranch size in region 4 in 1979 was relatively small, 216 head of
bred cows. The ranches in region 4 sell most of their calves as weaners. The
ranches in region 4 are not as dependent on Federal land as those in region 3.
They obtain 12.5 percent of their forage from the Forest Service and 15.4
percent from BIM. This is the only region where Forest Service permittees are
more dependent on BLM grazing than Forest Service grazing. Little grazing is
available in the winter; q ly, ranches in region 4 depend on hay fer
29 percent of their forage. Forest Service grazing is in greatest supply in
the summer and early fall, June-October (tables 15, 16, and 17).

The LP solutions for optimal herd size are the same for 1986 and 1980-86
average prices: 189 head of bred cows, fewer than the number of cattle in the
budgets. The optimal solutions use less rented land than the budgets and
purchase no hay. Forest Service grazing is valued at $4.71/AM given 1986
prices, and $5.48/AM given 1980-86 average prices (table 18).

LP problems were run which requ red the herd size to be maintained at 1979
levels. The value of Forest Service grazing under this scenario is $5.31/AM
based on 1986 prices and $5.59/AM based on 1980-86 average prices.

The optimal size of the cow herd is relatively insensitive to changes in the
availability of Forest Service grazing. Under both sets of prices,
eliminating Forest Service grazing, which accounts for over 12 percent of the
forage supply, reduces the optimal cow herd by 10 percent. As Forest Service
availability declines, the optimal solution adds more rented land and hay to
offset some of the loss. Under both 1986 and 1980-86 prices, increasing
Forest Service grazing availability by 25 percent above current authorized us:«
decreases the optimal cow herd.

The value of Forest Service grazing is very sensitive to changes in the supply
of forage. Decreasing the forage availability from 75 to 50 percent has a
large effect on the value of forage in both cases. The maximum ability to pay
increases from $4.74/AM to $13.94/AM with 1986 prices. The maximum ability to
pay increases from $5.51/AM to 14.24/AM with 1980-86 average prices.
Decreasing the availability of Forest Service grazing below 75 percent of the
current allotment causes a critical shortage of summer and fall grazing. This
shortage makes Forest Service grazing more valuable.

Just as in region 2, adding longrun variable costs to the LP causes the
optimal cow herd to drop and Forest Service grazing to be abandoned. The cow
herd drops to 29 head for 1986 prices and 9 head for 1980-86 prices. The
value of Forest Service grazing drops to less than 1 cent per AM. If the
Forest Service grazing fee is eliminated, all Forest Service grazing available
will be used. However, the optimal cow herd does not increase significantly.
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16 Budget for Typical R 4 Cow-Calf Ranch
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Table 18--Region & sensitivity snalysis summary

Typical Ranch Size:
216 Bred Cows

373.8 Forest Service AM utililized

1986 Prices and Costs

Forest service |Maximm |Returns |Bred cows
grazing value o; M“N “)
1 FS AN (2)|ver (]
il 68 @I,
Percent |AW/ranch
0X| 0.0 $13.96 | $16,046 170
5% 93.5 $13.96 | 817,23 7
50%| 186.9 $13.9% | 318,400 18
280.4 $4.74 | 819,393 189
3 336.4 4.7 | 819,583 189
100%| 373.8 .71 | 819,710 189
1M0%| 411.2 $3.02 | $19,850 187
125%) 467.3 $3.02 | 319,896 17
150%| 560.7 $1.91 | 820,00 1%
1980 to 1986 Prices and Costs
Forest service [Maximm |Returns |Bred cows
grazing value of |sbove “)
availsbilty (1) FS AW (2)|variasble
------------------- costs (3)
Percent |AW/ranch
0X| 0.0 $14.24 | 815,138 170
5% 93.5 $14.26 | 316,303 7
50% 186.9 $14.24 | 317,469 184
5% 280.4 $5.51 $2,200 189
90%| 336.4 $5.51 | $12,39%0 189
100%| 373.8 $5.48 | $18,809 189
10%| 411.2 $3.82 | 318,913 188
125%! 467.3 $3.82 | 819,028 187
150%| 560.7 $1.88 | 319,041 188

Notes:

(1) Percentages are relati

use and represent a unif

(2) Based on shadow price

ve to current authorized
orm reduction or expansion
in seasonal availabity of Forest Service grazing.

enalysis.

(3) Varisble cash costs only.

(4) Optimal herd size given costs,

grazing.
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returns and Forest Service

Region 5: The Pacific Southwest Region

Forest Service region 5 consists of California and Hawaii. Only California
has forests with Forest Service grazing budgets. The typical ranch in 1979
had 775 cows. Approximately one-third of the calves are sold as yearlings.
The typical ranch in region 5 is not highly dependent on Forest Service
grazing. Forest Service grazing provides 6.9 percent of the forage. BIM
grazing provides another 6.9 percent. Forest Service grazing is in greatest
supply in the summer and early fall, June-October. The seasonal availability
of Forest service grazing is not as uniform as in region 2, but it is more
uniform than in either regions 1 or 4. There is a fair supply of year round

grazing. Hay provides 19.3 percent of the ranch’s forage (tables 19, 20, and
21).

The LP solutions show that optimal herd size is below the budgeted herd size
for both sets of prices. The herd size and returns are lowest for the 1980-86
average prices. The value of Forest Service grazing is $3.79/AM based on 1986
prices and $4.28/AM based on 1980-86 average prices (table 22).

LP problems were run which required the herd size to be maintained at 1979
levels. The value of Forest Service grazing under this scenario is $5.63/AM
based on 1986 prices and $5.64/AM based on 1980-86 average prices.

The optimal size of the cow herd is relatively insensitive to changes in the
availability of Forest Service grazing. This insensitivity is caused by the
low dependency on Forest Service grazing. Like region 4, the value of Forest
Service grazing makes a large jump when availability is reduced. For region
5, this jump occurs between 90 and 75 percent availability. The maximum
ability to pay increases from $3.79 to $13.29 for 1986 prices, and from $4.76
to $13.45 for 1980-86 average prices. This jump in the value of forage occurs
because decrea-ing Forest Service grazing availability below 90 percent of

current use causes a critical shortage of summer and early fall grazing in
region 5.

When longrun variable costs are added under both sets of prices, the optimal
cow herd drops. Under 1986 prices, only 429 of the available 761 Forest
Service AM's are used. If the grazing fee is dropped below $1.18, then all
the allocated Forest Service grazing will be used. If the grazing fee is set
below $1.18 under 1986 prices, 429 head of cows is the optimal herd size.
Under 1980-86 average prices, the optimal solution uses no Forest Service
grazing. Lowering the grazing fee to $1.17 or lower will cause all available
Forest Service grazing to be used. The optimal cow herd is 385.
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Table 22--Region 5 sersitivity snslysis sy
Typical Ranch Size:
775 Bred Coum
760.7 Forest Service MR wtililized

1986 Prices and Costs

coes
“)

Y MY AN

o
“)

Y37 AT AN

Sotes:

(1) Percentages are relative to current sutherized
_—t-v—--uil-- Axtion or esparsion
in sessaral svailabity of Farest Service grazimg.

@) Based on shedew price ssslysis.

) Warisble cash casts enly.

(6) Optimal herd size givem costs, retwrms and Forest Serwice
orazing.

Regiom 6: The Pacific Hortiwest Regiom

The typical ranch in 1979 in regiom 6 had 783 cows. Approximately half of the
calves are sold as yearlings. The typicil ramch im regiom 6 is mot highly
dependent on Forest Service grazing. Forest Service grazimg provides 7.6
percent of the forage. BIM grazing provides 3.4 percemt. Forest Service
grazing is in greztest supply in the summer amd early fall, Jume-September.
Hay provides 27.7 percent of the ramch's forage (tables 23, 24, amd 25).

The LP solutions show that optimal herd size is below the budgeted herd size

for both sets of prices. Im both cases, the optimal herd size is more tham %35
percent of the budgeted size. The herd size amd returms are lowest for the

1980-86 average prices. The value of Forest Service grazimg is $4.64/aM based
on 1986 prices and $5.91/AM based om 1980-86 average prices (table 26).

LP problems were rum which required the herd size to be maimtaimed at 1979
levels. The value of Forest Service grazimg under this scemario is $.%2/am
based on 1986 prices amd $4.44/2M based om 1%980-86 average prices.

The optimal size of the cow herd is the same for both sets of prices ar 0, 30,
and 75 percemt Forest Service grazimg availability. Once Forest Service
grazing availability expamds beyomd 75 percemt of curremt wse, the optimal
herd sizes diverge. The optimal cow herd for 1986 prices expamds as Forest
Service grazing expands. The optimal cow herd givem 1980-86 average prices
contracts cmce Forest Service grazimg availability passes %0 percemt of
current availability.

Region 6 is umique im that all Forest Service grazimg is wsed umder both se1s
of prices vhen lomgrum variasble costs are added. With 1986 prices, the
optimal cow bherd is 549 head amd the value of Forest Service grazimg is $3.34
With 1980-86 prices, the optimal cow herd is 499 head amd the value of Forest
Service grazimg is $2.61.
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Table 26--Region 6 sensitivity snalysis summery

Typical Ranch Size:
783 Bred Cows

861.4 Forest Service AN utililized

1986 Prices and Costs

Forest service Maximm [Returns |Bred cows
grazing value of |above “)
availabilty (1) FS AN (2)|variable
------------------- costs (3)
Percent |AW/ranch
x| 0.0 $13.46 | 389,880 651
% 215.4 s12.78 2 681
S0X| 430.7 | $12.78 | 394,832 s
SX|  646.1 $12.78 | $97,2% 749
90X m.3 $5.62 | 398,483 758
100x| 861.4 $4.64 | 398,773 760
110X| 9%7.5 $4.64 | 99,056 760
125%| 1076.8 $4.64 | $99,482 761
150%| 1292.1 $4.64 |$100,191 761
1980 to 1986 Prices and Costs
Forest service Maximm |[Returns |Bred cows
grazing value of |above )
availabilty (1) FS AR (2)|variable
------------------- costs (3)
Percent |AM/ranch
0%| 0.0 $13.65 | 387,706 651
5% 215.4 $11.92 | $90,032 680
50% 430.7 $11.92 | 392,282 75
% 646.1 $11.92 | 396,534 %9
90% 7.3 $6.50 | 395,811 73
100% 861.4 $5.91 | 396,223 7s1
110% 7.5 $5.66 | 396,589 750
125%| 1076.8 $5.66 | 397,130 749
150%| 1292.1 $5.66 | 398,034 78
Notes:

m

@
[£3]
“)

Percentages are relative to current authorized

use and represent a uniform reduction or expsnsion

in ceasonal availabity of Forest Service grazing.

Based on shadow price snalysis.

Varisble cash costs only.

Optimal herd size given costs, returns and Forest Service
grazing.
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Region 8: The Southern Region

The operations in region 8 tend to be small with high fixed costs. The
typical herd in 1979 had 56 bred cows. Small cow/calf operations are common
in this region. Few producers in this region have access to Federal grazing
land. Those who do, however, are highly dependent upon it: 38.3 percent of
their forage comes from the Forest Service, and 2 percent from BIM. Most of
the calves in this region are sold as weaners (tables 27, 28, and 29).

The LP solutions show that optimal herd size is below the budgeted herd size
for both sets of prices. However, for 1986 prices, the optimal herd size is
54 head, which is only 2 head less than the 56 cows in the budget. For
1980-86 prices, the optimal cow herd is 47 head. The value of Forest Service
grazing is $6.96 based on 1986 prices and $8.35 based on 1980-86 average
prices (table 30).

LP problems were run which required the herd size to be maintained at 1979
levels. The value of Forest Service grazing under this scenario is $9.62/aAM
based on 1986 prices and $13.31/AM based on 1980-86 average prices.

After adding longrun variable costs, the optimal cow herd under both sets of

prices is zero. This is due to the high fixed costs in region 8. No Forest
Service grazing would be used even if it were free.
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Table 30--Region 8 sensitivity analysis sumary

Typical Ranch Size:

56 Bred Cows

290.3 Forest Service AM utililized

1986 Prices and Costs

Forest service Maximum |[Returns [Bred cows

grazing value of |above [3)

availabilty (1) FS AM (2,|varisble

------------------- costs (3)

Percent |AM/ranch

0% 0.0 $9.97 | $3,204 30

25%) 72.6 $9.94 | 3,829 36
50%| 145.2 $9.96 | 4,454 43
7% 217.8 $9.57 | 85,072 49
90%| 261.3 $6.96 | 85,382 52
100% 290.3 $6.96 $5,545 54
110%|  319.4 $6.88 | 5,701 56
125%| 362.9 $6.88 | 85,943 58
150%) 435.5 $6.88 $6,344 63

1980 to 1986 Prices and Costs

Forest service Maximm |Returns |Bred cows

grazing value of |above %)

availabilty (1) FS AM (2)|variable

------------------- costs (3)

Percent |AM/ranch

0% 0.0 | $10.04 | $3,277 2%

25% 72.6 $9.90 | $3,882 30
50%| 145.2 $9.90 | $4,469 37
7% 217.8 $9.33 | $5,037 49
90%| 261.3 $8.35 | 85,346 47
100%| 290.3 $8.35 | $5,535 47
110%]  319.4 $7.48 | 5,702 51
125%| 362.9 $7.48 | 35,950 53
150% 435.5 $7.02 $6,346 56

Notes:

(1) Percentages are relative to current authorized
use and represent a uniform reduction or expansion
in seasonal availabity of Forest Service grazing.

(2) Based on shadow price analysis.
(3) varisble cash costs only.

(4) Optimal herd size given costs, returns and Forest Service

grazing.
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Region 9: The Eastern Region

The operations in region 9 tend to be small. The typical herd has 107 bred
cows. The producers in this region who use Federal forage are not very
dependent, 10.7 percent of their forage comes from the Forest Service, and
none from BLM. Most of the calves in this region are sold as yearlings.
Forest Service grazing is in greatest supply between June and September.
Little grazing is available in the winter. These farms depend on hay for 30.3
percent of their forage (tables 31, 32, and 33).

For region 9, the optimal cattle herd for both price levels is the budgeted
cattle herd, 107 head. Under 1986 prices, each unit of Forest Service grazing
added between 0 and 166.3 AM is worth $15.83/AM. Units over 100 AM are worth
$13.19/AM. The price switches at 166.3 AM. With 1980-86 average prices, the
value of Forest Service grazing also switches at 166.3 AM. The grazing is
worth $16.25/AM for levels below 100 percent of current use and $14.57 for
levels above 100 percent. Region 9 has the highest values for Forest Service
grazing (table 34).

After adding longrun variable costs, the optimal cow herd size for 1986 prices
is 59 head. Given 1986 prices, all Forest Service grazing is used. The
grazing has a value of $1.38/AM, 3 cents more than the grazing fee. With
1980-86 average prices, the optimal herd size is zero. I1f the grazing fee is
lowered to 82 cents or lower, all Forest service grazing will be purchased.
Optimal herd size is only three head. Three head is the largest number of
cows that can be supported without buying or raising any hay. Because cattle
raising is a secondary enterprise in this region, it is not unreasonable for
cattle producers to make very large cuts in the cow herd and still remain in
business.
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TABLE 31 Budget for lyvycnl Region 9 Cow-Calf Rut\ch

| . ERS (Gee) |
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’n e 1 Taxes (8) Dol 5
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For notes, see Table 35
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P '"wal' E:S. to.w# ces

Cow-Calf Ranch

1TEN LT WTGAT. PRICE  VALOE VALUE/COM ITEN  UMIT  MMBER  WEIGNT  PRICE VALUE  VALUE/COM
mf“. q) L “ﬁ%}% v)n‘ 3.51
gmw"ﬂrth o weaning ELT?" ubricants s.a " =
5”;';'??::‘ tgg"v.“’.:yﬁg” ol 6964.5 a8 15;;; u’g
§ST§ '?u:.mn :""'ov&'-gnu !"‘m Do
Feplacement(2) ] l%r:::{:;im Do g ;gg
" m"‘?’éls
'urﬁm i % % g ggﬁ 13 Family, ﬁ{uo) :: 1017 4.7 :ms 3951
gull cous Head 1 40.49 - Inter Enﬂ" ‘gwut-nt pther
l::.on:.:‘ M1 22 10 [re tl R«'"st = §§{ ;@ gg
Sutesy of Lend. Wanagement T A ‘00 [10TAL AL CosTe"™® Dol
gm'i.ﬁ{-ﬂ‘ndﬂn Aw ; : !  © - M —
Ter :.t oture "é i X ‘3 [neturs over cash costs gg{ 13292 ]12:;3
Nay 1 1%2: . 3 7] [Rsturn
Hay Tom : : . Y labor Dol 8236  76.97
Total Forage Costs (4) AN 1976.4 ™ .8 ket ;ﬁ&?ﬁn dol 5070 47.39
m;.ln supplement (5) on 13 2. 3 : : Costs (15) Dol 43515 -406.68
Saﬁ.'md mineral E’t‘ ;g; ‘gg Iég ‘ 5 lf:“r:i: S 26793
Feed source: : JAN  FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC |Forage Dependency (16)
:::1"“ Loy ’iw» o8 8 oM o8 o fgs’ I ,gsﬁ ‘§z§
AUM . . . g 126. 145. 155. 162. 153.7 . 59. 2 49.1X
=l S IR RERERRE N
B— B oRHOHHHHUEOHEHY
"'s';g"i:_'g:z?uv: Hesd : 0 : : .0 0.0 y s ; 13.7 ! 1.
Baee. 2 OHE B HH HHBEE UG
35
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Table 34--Region 9 semsitivity snalysis susmsery

Typical Ranch Size:
107 Bred Cous

Table 35--Notes to budget tables
166.3 Forest Service Ml utililized

1986 Prices and Costs
(1) January bred-cow inventory.

.ui:' B :ll:::' ‘M 'r‘(’&?- (2) Heifers that replace cows lost and cows culled so that breeding herd is
availabilty (1) FS AN (2)|verisble maintained.
------------------- costs (3)
(3) Includes leases on Indian lands, industrial forests, grazing

$12,813 9”2 associations, and other types of leased lands.

$13,349 9%

$13,886 100 (4) Tons of hay, and FS and BLM AM's are all converted to AUM's.

14,422 03

$14, 764 106 (5) Beef cattle concentrate, 32- to 36-percent protein.

S, 959 107

$15,156 109 (6) Includes purchase and sale commission, brand inspection, and health

15,451 m certification.

$15,943 16

(7) General farm expenses including telephone, organizational dues,
professicnal fees and other expenses.

(8) Includes non-income taxes such as those on real estate, vehicles, and

Returns lr-:;u- personal property.

varisble

costs (3) (9) Interest is charged only for the months in which money is borrowed
$14,350 %2 (10) Family labor is priced at the same rate as hired labor. Family labor
$14,952 % hours do not include management.

$15,554 »

16,156 18 (11) Assets are valued at current replacement cost.

$16,517 105

$16,758 107 (12) Interest on investment is based on actual price paid.

:s-g :': (13) Interest is based on the current market price of real estate.
"2 "s

(14) Return above cash costs and family labor less capital replacement.

Wotas: (15) Return to total investment less interest on land and investment other

(1) Percentages are relative to current suthorized than land.
use and represent & uniform reduction or expansion
in seasoral availabity of Forest Service grazing.

(2) Based on shadow price snelysis.

(3) Varisble cash costs only.

(4) Optimsl herd size given costs, returns and Forest Service
grazing.

(16) Proportion of yearly forage consumed supplied by each source

(17) An animal month (AM) is a cow with a calf under 6 months old or anv
animal over 6 months old.

(18) An animal unit month (AUM) is equal to 300 pounds of total digestible
nutrients.

49




Comparison of Forage Value Estimates

The three accounting stances used in the RPA process (Federal receipts, marke:
value, and ability to pay) can give a wile range of values for grazimg. Each
has its merits. Each value needs to be .nterpreted in its own context.

In 1986 and 1987, the Federal grazing fee was set by Executive Order. The fe=
was set at $1.35/AM for the 11 Westernm States. Federal receipts from graz
fees for 1980-87 averaged $1.47/AM. Several cifferent fee systems have beer
used in the Eastern States. The Western States fee for the years 13%80-85 was
set using the Public Rangeland Improvement Act (PRIA) formula. When the PRI:
expired on December 31, 1985, the executive branch set the grazing fees for
1986 and 1987 at the 1985 level. The PRIA formula uses the 1969 fee system
and a base value of $1.23. The base fee is modified using the forage value
index, collected by the Natiomal Agricultural Statistics Service, and is then
adjusted for the ability to pay using an index of the costs of nonramch impe
and an index measuring the prices of western cattle 300 pounds and over. z
return to the Treasury es the ic value of Forest Service grazimg
as determined by the political process.

¥easuring the market value of Forest Service grazing is complicated by its
nommarket character. Many permittees obtain their grazimg permits based on
their historical use of Federal lands. The value of Federal lamds must be
derived from other sources. Appraisals, private grazing lease rates
comparable costs, economic formulas, and ability to pay have zll b
evaluate the value of public grazing lands. Some of the calculated
Forest Service grazing are present in table 36.

The private land grazing lease rate (PLCIR) is one approximatiom of the
value of Forest Service grazing. GCrazing fees are comsiderably lower t!
private land lease rate. Private land lease rates are typically % to
higher than the Federal grazing fees. The private lamd lease rate average
$6.25/AM in 1986 and $7.58/AM over the 1980-86 period. Simce grazimg fees ar:
set by political compromise, it is mot surprising that grazinmg fees amnd
private land lease rates are not comparable. Several reasoms have been
advanced to justify the differemce. Ome factor is the term of the lease
Federal leases run for 10 years., while private leases usually expire each
year. The additional costs of remegotiating leases every year coupled w
the value added by the additiomal flexibility of a private lease make
leases both more valuable and more expensive. Differemces in the servi
provided, ease of access, and Forest Service restrictioms om use imncrease the
value of private leases over Federal leases.

The Forest Service also uses “willingness-to-pay™ values for grazi
RPA process This report contains estimates of the maximum abi 3
based on alternative price/cost scemarios. The maximm ability to pay v
vary widely by region and by assumptions on costs and by assumptions om
maintained herd size As noted in the previous section, the longrum maximum
ability to pay is gemerally less than the grazing fee Also. the low lomgrum
profitability of cow/calf enterprises suggests that there are pressures which
may cause major structural shifts in the cow/calf industry

ERS used LP problems which allowed the cow herd size t
the maximum ability to pay based on longrum costs
of the cow herd cam easily be varied Short-term maximum ab

1

w

Table 36-Comparison of forage value estimates for 1982, 1986,
and 1980-86 averages

‘Shortrun maximum

Region Federal Appraised Private ability to pay
grazing value land for FS grazing
fee USDA-FS grazing

grazing _ease ~ Variable Fixed herd

rate herd size size

Dollars per AM
1982 prices
1 1.86 6.71 8.85 9.09 8.80
2 1.86 7.55 9.90 2.00 7.92
3 1.86 5.63 6.26 8.85 14.05
4 1.86 4.90 7.18 5.89 6.14
5 1.86 5.39 9.45 6.55 6.52
6 1.86 5.19 7.45 4.%4 6.16
8 A 3.97 7.07 6.40 11.96
9 HA 3.97 6.18 10.75 10.75
Average HNA 5.93 7.93 6.22 9.00
1986 prices
1 1.35 5.75 7.51 7.87 7.59
2 1.35 5.75 8.40 3.12 6.23
3 1.35 3.93 5.31 8.83 12.07
4 1.35 4.46 6.09 4.71 5.31
5 1.35 4.82 8.02 3.79 5.63
6 1.35 4.46 6.49 4.64 £.%2
8 HA 1.78 5.81 6.96 9.62
9 NA 2.53 6.18 13.67 13.67
Average HNA 4.75 6.74 5.85 7.61
1980-86 average prices

1 1.47 A 8.42 9.49 6.56
2 1.47 A 9.41 3.21 8.01
3 1.47 A 5.95 9.01 12.34
L3 1.47 WA 6.83 5.48 5.59
S 1.47 WA 8.99 3.98 5.64
6 1.47 A 7.28 6.21 4.34
8 A A 7.63 8.35 13.31
9 A A 8.09 15.24 15.24
Average NA A 7.59 6.49 8.15

NA = Not available



were calculated by teo sets of LP problems. The first allowed the size of =
cow herd to vary freely. The secomd set fized the size of the cow herd at s
1979 level. The LP solatioms suggest that the optimsl berd size is less thax
the 1979 herd size im seven of the eight regioms

Saimtaining the cow herd at 1977 levels cavsed imcresses im the maximum
ability to pay for five of the eight regiows, while decreasimg profitad y
in sevem of the eight regicms. The meximm sility to pay incresses by mor=s
tham $3 im three regicms. The value of Forest Service grazimg caloulated wihe:
the cow herd is fized reflects the costs of replacimg Forest Service grazim
with other forage somrces, or the savings imvolved in wsimg Forest Servio
grazing imstead of more expemsive forsges Those regioos with high mesimam
abilities to pay whem the cow herd is fized are those where cuthacks or
expansions im Forest Service grarimg are met with large espmsiors or owtihacks
in the use of bay and private leased grazimg.

There is mo chviows relaticasihip between a2 regiom”s maximum a#dility to pay amd
the private lamd lesse rate givem the sssumptiom thaet the ranch can ad o
size of the cow herd. The sverazge maximum bility to pey based oo siw
variable costs was $5.85/2% im 1%86, while the private pasture lease rate
averaged $6.25/aM. The 1380-36 zverage values were 50 .43/ for K
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Appendix:

The Linear Programming Tableau

ERS was asked by the Forest Service to update Gee's calculations of the value

of Forest Service grazing.

Gee (1) used information from the livestock

enterprise budgets to build LP problems. The design of the LP problems used
to compute the value of Forest Service grazing closely follows that used by

Gee.

This appendix outlines the formulation of the LP problems used for this study
An example shows how the LP problems were generated from the budgets.

An LP problem can be summarized in a table of coefficients called a tableau.
Gee created each of his tableaus one at a time, using the same general format
Gee then ran his LP problems on a mainframe computer. Because of improvements
in computer s ftware and hardware, this study used a generic format for the
tableaus. These tableaus were created from regional budgets.

An example of a tableau is given in appendix table 1. Appendix table 1 is the
tableau for region 1, with 1986 prices, based on shortrun variable costs. The
columns of the tableau represent the activities available to the

decisionmaker.

The rows of the tableau represent constraints. These

constraints restrict the possible combinations of activities. Linear
programing finds the best combination of activities given the constraints.
Below, there are lists of the names of the activities and constraints in the
generic LP tableau, along with a brief description and details on how the
coefficients were generated from the budgets. The activities, or column

names, are first.

Columns

cow

FORESTFED
BLMFED
STATE
RENT
IRRIGATED
OTHER
DEEDFED
RES_FED

JAN_HAY-DEC_HAY

This variable represents the head of bred cows in the cow
herd.

The AM of Forest Service grazing utilized.

The

The

The

The

The

The

The

Tons of
only in

AM of Bureau cof Land Management grazing utilized.

AUM of

AUM of

AUM of

AUM of

AUM of

AUM of

land reited from the State.

land rented from private individuals.
irrigated pasture used.

other land leased.

deeded land grazed.

crop residue fed.

hay fed in each month. Gee allowed hay to be fed
the winter months. What constitutes winter feeding

varies from one region to the next. Also, nothing stops
ranchers from feeding hay in the summer, except the cost
Allowing for year-round hay feeding gives maximum
flexibility in dealing with regional differences. Also, if
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MAKEHAY

BUYHAY

BORROW

SELLHC

SELLSC

SELLYH

SELLYS

SELLCUL

RIGHT HAND SIDE

Rows

OBJECTIVE

FORESTAM

summer hay feeding is not profitable, the LP solution will
not include it.

Tons of hay made on the ranch each year.

Tons of hay bought during the year.

The dollars borrowed for livestock production expenses.
The head of weanling heifer calves sold.

The head of weanling steer calves sold.

The head of yearling heifers sold.

The head of yearling steers sold.

The head of cull cows sold.

(Right hand side.) This column contains the maximum or
minimum levels of constraining factors. This column is not
an activity.

This row is not a constraint. It measures the costs and
returns of the activities. These costs and returns are
taken from the budget. Cows are charged a cost per head
which is the variable cost per head excluding forage costs
and interest on operating capital. Forest Service, BIM,
State leases, rented lands, and irrigated lands are charged
the appropriate per unit fee. No charge is included for
deeded land and crop residue. The costs of these grazing
sources is fixed. The hay fed in each month is not given a
charge. It does cost money to raise hay and purchase hay.
A constraint ensures that all hay that is fed is paid for
when it is either purchased or produced. The charge on
borrowing is the interest rate adjusted for the time the
money is borrowed. The return on the sales of calves,
yearlings, and culls is based on the value of the stock per
head.

This constraint restricts the total Forest Service grazing
used to be less than or equal to the amount in the original
budget. The assumption underlying this restriction is that
the enterprises on which the budgets are based used all of
the Forest Service grazing available to them.
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BLMAM, STATEAM, These constraints are similar to the FORESTAM constraint The objective row, the accounting rows, and the OPR INT rows cha h
’ ' nge when

RENTEDAUM, with the exception that they restrict the grazing on BIM prices change. The other rows are physical
IRRIGATED, land, State leases, rented lands, irrigated lands, deeded by changes in prices. physical constraints’and are mot affectsd
DEEDEDAUM, iand, crop residue, and the amount of hay raised.

CROPRES, MAKEHAY

TOTALHAY This constraint requires the total hay fed from January to
December to equal the hay purchased plus the hay grown.

JAN_FEED-DEC_FEED These 12 constraints represent the minimum feed requirements
of the cow herd. These requirements can be met from
National Forest, BLM, State lease, private lease, other
lease, deeded land, crop residue or hay. The number in the
cow column for each of these constraints represents the AUM
of forage consumed per cow in each month. The rest of the
numbers in a row represent the forage provided by each
source. These numbers are negative. The forage provided by
each source is subtracted from the forage required by the
herd. Each row requires that the total requirement of the
herd minus the total feed available be negative.

In this problem, it has been assumed that when a ranch
purchases an AM or an AUM of grazing, it purchases that unit
of grazing distributed over the year. The unit of grazing
from a source is distributed according to the seasonal
availability of total grazing from the source. Consider the
example tableau. Crop residue provides grazing only in
October, November, and December. Of the total AUM provided
by crop residue approximately 31 percent is supplied in
October, 53 percent in November, and 16 percent in December
Hay can be freely shifted from one month to the next. Each
ton of hay provides 3-1/3 AUM.

PRODSC, PRODHC, These rows restrict the production of steer calves, heifer
PRODYS, PRODYH, calves, yearling steers, yearling heifers, and cull cows,
PRODCULL respectively. The production of each type of sale animal is

required to be proportional to the breeding stock.

FAMILYV This is an accounting row. This row does not affect the
optimal production or use of forages. It simply keeps track
of the value of family labor used.

DnCAPR This is also an accounting row. It keeps track of the
depreciation and capital investment per cow.

INTINV This is also an accounting row. It keeps track of the
interest on capital investment per cow.

OPR_INT This row requires the ranch to borrow money to purchase its
grazing and to produce its hay.

TOTALC This is also an accounting row. This row accounts for fixed
costs and longrun variable costs.
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Appendix table 1--Linear programming tableau for region 1, 1986 prices,

COM FORESTFED BLMFED
OBJECTIVE -58.93 -1.35 -1.35
FORESTAM 1
BLMAM 3
STATEAM
RENTEDAUM
IRRIGATED
OTHERAUM
DEEDEDAUM
CROPRES
MAKEHAY
TOTALHAY
JAN_FEED 1.185025 -0.01133 -0.01403
FEB_FEED 1.300358 -0.01123 -0.01535
MAR_FEED 1.407191 -0.00994 -0.01162
APR_FEED 1.529430 -0.00940 -0.04620
MAY_FEED 1.657310 -0.08731 -0.39521
JUN_FEED 1.751136 -0.13040 -0.37816
JUL_FEED 1.800655 -0.28715 -0.10342
AUG_FEED 1.821718 -0.29214 -0.10402
SEP_FEED 1.741103 -0.26659 -0.09862
OCT_FEED 1.465262 -0.10192 -0.00018
NOV_FEED 1.186952 -0.05952 -0.03373
DEC_FEED 1.161199 -0.01133 -0.01501

PRODSC  -0.28263
PRODHC  -0.14670
PRODYS  -0.11978
PRODYH  -0.07806
PRODCULL -0.14804
FAMILYY  -21.19
DNCAPR -29.8
INTINV  -74.97
OPR_INT 135 -1.35
TOTALC  -125.96

STATE

-2.99

-0.00743
-0.00669
-0.00693
-0.04361
-0.15192
-0.16332
-0.16951
-0.17026
-0.25204
-0.02825

0

0

-2.99

RENT IRRIGATED

-7.51 -4.05

0 0

0 0

0 0
-0.01667 0
-0.13763 0 -0.
-0.17532 -0.25764 -0.
-0.17646 -0.30626 -0.
-0.17724 -0.30826 -0.
-0.18750 -0.06920 -0.
-0.12324 -0.05862 -0.
-0.00292 0
-0.00299 0

OTncR DEEDFED

-3.34

0
0
0
0

16522
17494
17278
17386
16738
14578

0

0

and shortrun variable costs

RES_FED JAN_HAY FEB_HAY

-0.00871
-0.00996
-0.01257
-0.02526
-0.12245
-0.14550
-0.16737
-0.16989
-0.17140
-0.10699 -0.30729
-0.05001 -0.53375
-0.00983 -0.1589%

-3.333
-3.333

oo o0oo0oo0oo0oo0oo0o

MAR_HAY APR_HAY MAY_HAY JUN_HAY

-3.333
-3.333
-3.333
-3.333
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Appendix table 1--Linear programming tableau for region 1, 1986 prices, and shortrun variable costs, continued

JUL_HAY AUG_MAY SEP_HAY OCT_HAY NOV_HAY DEC_MAY MAKEHAY BUYNAY BORROW SELLHNC SELLSC SELLYN SELLYS SELLCUL RIGHT HAND SIDE

OBJECTIVE -29.38  -49.95 -0.12074 247.08 302.28 398.47 474.42 330.80

FORESTAM <= 963.1
BLMAM <= 762.3
STATEAM <= 403.5
RENTEDAUM <= 1403.7
IRRIGATED <= 349.7
OTHERAUM <= 92.6
DEEDEDAUM <= 3292.7
CROPRES <= 1170.2
MAKEHAY 1 <= 1090.2
TOTALHAY 1 1 1 1 1 1 -1 -1 = 0
JAN_FEED <= 0
FEB_FEED <= 0
MAR_FEED <= 0
APR_FEED <= 0
MAY_FEED <= 0
JUN_FEED <= 0
JUL_FEED -3.333 <= 0
AUG_FEED -3.333 <= 0
SEP_FEED -3.333 o 0
OCT_FEED -3.333 <= 0
NOV_FEED -3.333 <= 0
DEC_FEED -3.333 <= 0
PRODSC 1 = 0
PRODHC 1 = 0
PRODYS 1 = 0
PRODYH 1 = 0
PRODCULL 1 = 0
FAMILYV <= 0
DnCAPR <= 0
INTINV <= 0
OPR_INT -29.38  -49.95 1 . 0
TOTALC <= 304165
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