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Permit Value Approach 

Grazing permit values imply a forage value of $3/AUM to $5/ADM in the three test 
states. This value represents the amount public land ranchers have paid for the grazing 
privilege and is a direct estimate of the willingness to pay for grazing on public lands. The 
value estimate derived using this method depends largely on the interest rate used to 
amortize pennit investments. 

Market Appraisal Approach 

The market rental appraisal approach estimated 1992 forage value to be S3.40/AUM 
in New Mexico and $7.19/AUM in Wyoming. An appraisal using this approach was not 
made in Idaho. The number of private leases that are comparable to public lands without 
major adjustments limits the potential to use this approach ·to value public land forage. 

Market Statistical Approach 

Statistically separating the value of forage from the value of lessor provided. services 
resulted in a net forage value estimate on private leases of $8.421ADM in Idaho, 
$4.79/AUM in New Mexico, and $6.93 in Wyoming. These estimates represent non­
serviced private leases not non-serviced public leases. It is not possible to do this type of 
analysis on public land permits because services are not provided by the federal land 
agenCIes. 

Pricing Areas 

Similar to the fmdings of the 1966 grazing cost survey, we found variability in costs 
and lease rates within specific areas to be as large as the variability between areas. The 
forage market is not a higWy refined, price discriminating market. There is no economic 
basis to regionalize grazing fees. 

Updating Grazing Fees 

Including the "ability-to-pay" indices (Beef Cattle Price Index and Prices Paid Index) 
in the· PRIA fee formula, has caused the calculated grazing fee to fall behind forage value 
through time. Had the $1.23/AUM base fee been indexed by only the Forage Value Index 
(FVI), the grazing fee would have been $3.26/AUM in 1992. This compares to the range 
of values determined by the various methods. Regression results showed that the FYI has 
been the most important factor in explaining annual variation in private lease rates. Adding 
the BCPI and PPI to the PRlA formula did not improve the tracking ability of the formula 
as anticipated by the Grazing Fee Technical Committee assigned to evaluate grazing fees in 
the 1960's. The FYI will adequately update the grazing fee on an annual basis and account 
for ranchers "ability-to-pay". 

1ll 



CHAPTER I 

INTRODUCTION 

Grazing fees on public lands have been an issue since before the Forest Service 
established grazing regulations in 1906. Studies on the economic value of grazing public 
forage have occupied economists for most of the twentieth century. Grazing fees continue 
to be a political issue in the 1990's with legislation introduced in Congress during the last 
several years. 

A task force was formed in May of 1992 to recommend an incentive based grazing 
fee for lands administered by the Bureau of Land Management (BLM) and USDA Forest 
Service (USFS). The task was divided into two topics: 1) incentives for enhanced 
rangeland stewardship, and 2) evaluation of the grazing fee issue, although both are being 
considered simultaneously. The Grazing Fee Task Group's (GFTG) objectives and 
selection criteria for a grazing fee are presented followed by a discussion of potential 
methods for estimating the economic value of public land forage, selecting pricing areas, 
and testing the validity and comparability of forage value estimates derived using 
alternative valuation procedures; The results of the forage valuation study are presented 
followed by a discussion of forage valuation, grazing fees, pricing areas, indexing of forage 
values, and comparison to criteria established for a desirable grazing fee. Finally, the 
GFTG draws conclusions and makes recommendations about what method should be 
applied to determine a grazing fee, what pricing areas should be used, and how the fee 
should be updated through time. 

Objectives 

The GFTG was given two directives: 1) recommend a method for establishing 
grazing fees, which includes a procedure for updating the fees periodically, and 2) 
recommend pricing areas to use in establishing fees. The primary evaluation criterion for 
establishing grazing fees was that fees should be based on the economic value of the 
forage. 

The major task undertaken was to evaluate alternative methods that could be used to 
establish forage value. Specific tasks included: 

1. Determine the basis for establishing current forage values, 
2. Determine the basis for establishing grazing fees, 
3. Determine appropriate pricing areas, and 
4. Determine an appropriate procedure for updating grazing fees. 

The GFTG did not conduct extensive new studies, such as the data collection efforts 
of federal land agencies in the 1960's and early 1980's. Limited studies in selected areas 
were conducted for testing and evaluation of alternative fee systems and pricing areas. 

1 
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Criteria 

A desirable grazing fee can only be defmed when the criteria against which 
evaluation occurs are clearly defmed. The criteria used here were categorized under the 
general headings: 1) valuation of forage, 2) establishing grazing fees, 3) updating grazing 
fees, and 4) determining pricing areas. An additional category included other 
considerations which, although important to the establishment of grazing fees, were not 
criteria addressed by the GFTG. All criteria are listed below, by category. Several criteria 
may be applicable to more than a single category. In these cases, criteria were included in 
each category and described as they apply to each situation. 

Valuation of Forage 

1. Market Value: This criterion requires that forage values estimated by alternative 
methods be based on accepted methods and procedures.· Valuation methods should consider 
differences in productivity and non-fee grazing costs. On public rangelands, as on private 
lands, not all land is ofequal value or productivity. As such, a desirable valuation method 
should account for differences in productivity and quality, and explicitly adjust for 
differences in user costs and regional differences in value. Grazing cost differences are also 
important when defIning pricing areas. 

Debate continues as to whether the investment value of public land grazing permits 
should be considered in the establishment of forage value and when setting grazing fees. 
On one hand, it is argued that because the purchase price of the ranch base property 
included the permit value, the capitalized value of the permit should be considered a 
legitimate cost of doing business when setting grazing fees. On the other hand, the 
governnient has not given title for the grazing ·to the rancher, therefore, the rancher does not 
own a property right to the grazing resource. As a result, the rancher does not have a 
corresponding economic "right" to the permit value; the property right being retained by the 
government. 

Given that a public land rancher holds a permit, or privilege, to graze on public 
lands and not a legal property right to the permit, the issue becomes whether or not the 
capitalized value of the grazing permit should be retained by the govenunent. If the value 
of the permit, in fact, is retained by the government, then should its capitalized value be 
considered when d~termining grazing fees? Legal precedent following fee increases in the 
1960's found that action taken by the Secretaries of Interior and Agriculture not to consider 
permit value as a cost item and to raise grazing fees on this ground was proper (pankey 
Land and Cattle Co. v. Hardin and Hickel, Cite 427 F.2d 431970). The Supreme Court 
ruled that permits to use the public domain for grazing are revocable and create no property 
rights to the holder (United States v. Fuller, 409 U.S. 488 1973). Permit value continues to 
be a central issue in grazing fee debates. 
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Establishing Grazing Fees 

2. Net Payments to State and County Government: State and county governments 
receive payments from the federal government based on a percentage of the receipts to the 
U.S. treasury provided by federal lands located in each state and county. They also receive 
payments based on a formula for payment in lieu of taxes (PILT's). Total payments take 
into consideration both payment ::ources (PILT' s and grazing fee distribution funds from the 
agencies), and in some situations changes in payments from one source may be offset by 
payments from the other source. This criterion will consider the overall or net payment 
effects to state and county governments. 

3. Program Cost Recovery: Although the costs of providing forage to the user is not 
a determinant of market value, it is a factor to be considered in the amount to be charged as 
a grazing fee. Given that covering the cost of permit operation and administration has 
evolved as an im~rtant issue with respect to the establishment of grazing fees on public 
rangelands, it will be included as a criterion. This criterion addresses the question, "Will 
grazing fees cover the cost to the public agency of providing forage to users?" 

4. Administrative Feasibility: The method used to determine grazing fees and to 
adjust values through time must be understandable by the various agencies and, equally 
important, by the public (see criterion 7). 

Updating Grazing Fees 

5. Maintain market value over time: A grazing fee system should prevent future 
discrepancy between fees charged and market value. The fee system should include regular 
adjustments to account for changes in value. . 

6. Ability-to-pay: As the cost to the user varies because of inflation or other real 
cost changes reflective of both private arid public land grazing, these cost changes should 
be incorporated into a revised estimate of value. To the extent these costs were 
incorporated into the initial forage valuation, changes in production costs should be 
considered in the adjustment of forage value over time. In similar fashion, changes ill 

product prices should be considered in updating forage values over time. 

Determination of Pricing Areas 

7. Administrative Feasibility: Grazing fees must consider the cost to the government 
of implementing and updating the fee system. If the method for calculating forage values 
or establishing grazing fees requires a substantial amount of data, particularly from 
relatively small geographical areas, the cost of collecting and processing the data may be 
excessive. Data must be reasonably available for the grazing fee calculation method to be 
administratively feasible. 



CHAPTER II 

APPROACH 

The fIrst task was an examination of methods used to value public land forage. The 
economic theory underlying the methods is presented, as well as the strengths and 
weaknesses of each. The examination of valuation methods concludes with a 
recommendation for the best method to value public land forage based on the defIned 
criteria. 

A5 forage valuation methods were examined, alternative pricing areas were 
developed. These were nationwide or westwide, states or regions, and local areas. 
Alternative ways to apply preferred valuation methods at each pricing level were explored. 
The market value of forage was the primary consideration. 

Following the development of a recommended. valuation approach and a 
recommendation of pricing areas, consideration was given to updating grazing fees. The 
GFTG recommends how often the basic valuation approach should be updated, and 
determines the need. for short-term adjustments in grazing fees. The first recommendation 
reflects the need for major changes in valuation determination necessitated. by changes in 
the market value of livestock forage. The second recommendation reflects minor 
adjustments in year-to-year variations in forage values. 

Methods of Valuing Public Land Forage 

Because federal grazing fees are set by a fonnula 1 and not open market transactions 
between willing buyers and sellers, no direct estimate of market value is obtainable2, and 
other indirect valuation procedures must be used. Past federal grazing fee studies have used 
market prices for alternative forages to indicate the apparent value of public land forage, 

IThe current grazing fee formula was established under the Public Rangeland Improvement Act (pRlA) of
 
1978. The PRlA fee formula is:
 

Fee = $1.23 (FVI + BCPI - PPI).
 
. 100
 

The formula uses a $1.23 base forage value established in 1966, and is adjusted by annual changes in private
 
grazing land lease rates (FVI), costs of beef production (PPI) and prices received for beef cattle (BePl).
 

2As discussed below, public land grazing permits are bought and sold in the competitive ranch real estate 
market. The market value of grazing permits provides a direct estimate of the value of public land forage. Thus, an 
observable market price for public land forage is available from permit values as well as legal leasing and 
livestock pasture agreements on federal lands (e.g. McGregor Range and Ft. Meade). 

6 



7 

after making adjustments for the differences in services, facilities, and lease terms and 
conditions. 

Several methods have been used or proposed for valuing public land forage. Some 
of these methods include market-price comparisons similar to that used by the federal 
government (ToreH et al. 1989, ToreH and Bledsoe 1990, Rimbey et al. 1992); competitive 
bidding for public land forage (Gardner 1963, USDAIUSDI 1992, Gallacher 1992); 
economic production analyses (income approach), including ranch budgets and linear 
programs (Olson and Jackson 1975, Cook et al. 1980, ToreH et al. 1981, Kehrneier et al. 
1987); willingness-to-pay estimates (Hof et al. 1989); and amortized permit prices, 
whereby the observed market price (capital value) of federal grazing permits is amortized to 
estimate the annual forage value (Roberts 1963, Roberts and Topham 1965, Jensen and 
Thomas 1967, Torell and DoH 1991). 

Theoretical justification for the various valuation techniques is based on the premise 
that ranchers are profit maximizers and the forces of supply and demand operate to 
establish range forage prices. If private and public forages are substitutes for each other 
then a rational and economically-motivated rancher should be willing to pay equal amounts 
for the two sources of forage. These principles were highlighted in economic models 
developed as a part of grazing fee research conducted in the 1960's at Utah State 
University (Roberts 1963, Jensen and Thomas 1967, Nielsen and Wennergren 1970). 

The Utah Grazing Fee Model 

The Utah grazing fee model is an application of the traditional production economic 
model for a profit maximizing fum producing one product with two variable factors of 
production. From this model it can be shown'that forage has a derived demand in the 
production of livestock, and the forces of supply and demand establish range forage prices 
in the private forage market. 

The Utah model assumes that ranchers face competitive input and output markets. 
Input prices include both fee and non-fee grazing costs. The input cost for private land 
grazing is comprised of forage value, non-fee costs (services) provided by the lessor, 
additional non-fee costs that must be incurred by the lessee, and an interest charge when the 
lease is paid in advance. Similarly, the cost of public land grazing includes the grazing fee, 
non-fee costs incurred by the lessee, an interest charge on the market value of the grazing 
permit, and an interest charge if the lease is prepaid. 

As shown by Nielsen and Wennergren (1970), the Utah model implies the standard 
condition for profit maximization: profit maximizing firms use inputs up to the point where 
the marginal contribution of each factor in producing revenue, the value of the marginal 
product of factor i (VMP j ), is equal to the marginal factor cost of input i (MFC j ). This 
general condition, when applied to optimal forage use, implies that rational and 
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economically-motivated livestock producers should be willing to pay an input price equal to 
the value of forage in production. 

The Utah model assumes private and public land forage are direct substitutes and 
that the marginal productivity of the two inputs are equal (Nielsen and Wennergren 1970). 
This implies that the amount a profit maximizing rancher should be willing to pay for the 
two types of forage would also be equal (Nielsen and Wennergren 1970). If public land 
forage is less productive than private forage, as is often argued, this productivity difference 
would have to be accounted for when defining production relationships. The importance of 
this assumption is that unless equal productivity and quality is assumed, valuation 
procedures that equate the cost of grazing public lands to the cost of grazing private lands 
are not valid and competitively negotiated private grazing leases cannot be used to indicate 
the apparent value of public land forage. 

Forage Valuation Methods 

The Utah model formed. the basis for establishing the current PRIA fee formula. 
The model has also been used as the rationale for alternative forage valuation procedures. 
For these reasons it is important to evaluate what the Utah model implies about each of the 
major forage valuation techniques, including market-price comparisons, competitive 
bidding, economic production analyses, amortized pennit prices, and contingent valuation 
procedures. 

There are several limitations of all methods available for forage valuation. First, and 
most significant, is the variability in values derived using market comparisons. This 
variability has been detailed in past work (Nielsen 1972, Obenniller and Lambert 1984, 
Obenniller 1992, USDAIUSDI 1986, 1992). Differences in ranching practices, ecological 
conditions, forage conditions, markets, and other factors assure that this variability does 
exist and that it is not just an estimation problem. Variability is apparent in both time 
(year-to-year variation) and space (ecological areas or regional differences in markets or 
practices). Ideally, this variability would be accounted for when valuing public land forage 
and would be reflected in area- or site-specific value estimates. Unless narrow definition of 
pricing areas is made, forage value estimates will be broadly defmed averages and not site­
specific. 

Forage value implied from pennit values or valuation using competitive bids are the 
only valuation methods that do not rely heavily on some type of survey to solicit 
information from ranchers about costs of production and production practices. Because of 
the emotional and political interest in the grazing fee issue, it may be difficult to gather 
unbiased survey responses. Even if the responses are valid, opposing interests will have 
room to question the validity of the survey results. 

Each of the forage valuation methods described below theoretically estimates an
 
economically efficient grazing fee and are consistent with the conditions of profit
 



l 

9 

- . 

maximization. However, each of the methods estimates these forage values by calculating 
average costs, rather than using the marginal analysis implied from the production economic 
model of optimal input use. 

Market Price Comparison. The market price comparison method is based on the 
economic alternative cost doctrine whereby a rational lessee of forage will not pay in 
excess of the amount that must be paid for the next best alternative. The price paid for 
alternative forages in a competitive market can be used to imply the value of public land 
forage, provided adjustments are made to account for differences in non-fee grazing costs 
and lease arrangements. 

Market price comparisons rely upon standards and procedures of professional 
appraisers to determine forage values. These valuation procedures, if properly applied 
should capture the true market value of forage negotiated between willing buyers and 
sellers in the marketplace. Comparisons between private and public land leases have 
recently been heightened by the political interest in grazing fees. A data base of private 
land lease rates (down to the state level) is currently available through USDA National 
Agricultural Statistics Service (NASS). 

In many areas of the West, there are limited public and private forage leases for 
comparison and appraisal. For example, Custer County, Idaho is composed of 96 percent 
public land, and Nevada is 87 percent public land. Under these circumstances, it is difficult 
to obtain an adequate sample of private land leases to compare with public forage markets. 

Private lands have traditionally been considered the next best alternative for public 
land ranchers. Private land lease rates were used to imply the value of National Forest 
lands as·early as 1915 (Rachford 1924, p. 4).. Recent federal grazing fee studies have relied 
exclusively on market price comparisons to establish forage value. Grazing fee studies 
conducted during the 1960's compared th~ total cost of grazing public and private lands 
(USDAIUSDI 1977), whereas studies conducted in the 1980's (USDAIUSDI 1986) and 
updated in 1992 (USDAIUSDI 1992) used a market rental appraisal of private land leases, 
subleases, and other competitive public land leases to imply forage value. 

.' Total Cost Approach. This procedure estimates the fee and non-fee costs of grazing 
on both private and public rangelands to provide an estimate of the net value of public land 
grazing. Total private grazing costs defme the total amount willingly paid for grazing 
within a competitive market. Subtracting non-fee grazing costs on public lands from this 
amount results in an estimate of the amount that would equate total private and public 
grazing costs. Higher grazing costs on public lands because of location, distance, terrain, 
productivity, multiple uses and regulations are directly considered using the total cost 
approach to valuation. 

The total cost approach was used to derive the $1.23/AUM base charge in the 
current PRlA fee formula (USDAIUSDI 1977). The total fee and non-fee costs of grazing 
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private and public rangelands were compared, using data collected by a 1966 Western 
Livestock Grazing Survey. The estimated difference in total grazing costs was considered 
to be the grazing fee that should be charged (USDAIUSDI 1977, p. 2-22). 

Market Rental Appraisal Approach. Theoretical justification for the market rental 
appraisal approach also comes from the Utah model. The major assumptions are that: 1) 
the private land lease rate can satisfactorily be separated using appraisal or statistical 
techniques to estimate the net value of private land forage, and 2) differences in lease tenns 
and conditions can be accounted for in the lease comparison. 

Non-fee costs for grazing public lands have been shown to be higher than on private 
lands. The implication is that the market appraisal approach will over-value public land 
forage by the amount that non-fee grazing costs on public lands exceed those costs on 
private lands unless adjustments are made for these non-fee grazing cost differentials. The 
analysis must eith~r start with leases that are directly comparable in all factors affecting 
value (e.g. quality, access, level of improvement) or adjustments must be made for these 
differences. 

To correctly use the market rental approach requires that estimates of non-fee costs 
be made for both private and public lands, and an adjustment made for any observed 
differential in costs. Non-fee costs must be gathered for both private and public lands, 
similar to the data requirements of the total cost approach. . 

The market appraisal approach has been widely criticized (Nielsen et al. 1985, Kearl 
1989, Dudley and Rostvold 1992, Public Land News 1992). In addition to what are 
considered to be methodological problems with the data collection and analysis in recent 
federal grazing fee studies, the major criticism from industry is that private land lease rates 
do not provide a valid .estimate of the value of public land grazing. This criticism is valid 
if non-fee grazing cost differentials and differences in lease characteristics are not correctly 
considered. 

Permit Value. Historically, economists have Claimed the fee charged to graze public lands 
has been less than the value of the forage and the rancher who controlled the grazing 
realized an economic value. Because control of grazing is embodied in the grazing permit, 

1	 this value became a marketable item that has been transferred with the permit (Nielsen and 
Wennergren 1970). ! 

Economists, including Roberts (1963), Gardner (1962, 1963), Jensen and Thomas 
(1967), Nielsen and Wennergren (1970), Torell and Doll (1991), Torell et al. (1992), and 
Workman (1988), have explored the theoretical reasons for permit value and have 
highlighted the importance of permit value to the grazing fee issue. Permit value has at 
least partially explained the app~ent capitalized cost advantage that public land ranchers 
have over those grazing on private lands. As the cost differential between grazing public 
and private lands fluctuates, the changing value of the grazing permit theoretically 
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eliminates the cost advantage that public land ranchers have. When a public land rancher 
buys the grazing pennit, total grazing costs are equated (Workman 1988, Torell et al. 
1992). 

The theoretical basis for using pennit values to estimate forage value comes from 
the Utah grazing fee model described earlier. This economic model suggests a theoretical 
linkage between the level cf grazing fees and permit value. As grazing fees or non-fee 
grazing costs fluctuate and thus change the differential between public and private grazing 
costs, pennit values should adjust as we1l3• Theoretically, it is only at the fee level where 
permit value is zero or very near zero that the government is collecting full market value of 
the forage. As long as ranchers are willing to pay each other for the pennit, the 
government is not extracting all the value of the forage (Nielsen and Wennergren 1970)4.. 
An obvious equity question arises as to how or if ranchers should be compensated for the 
loss in their wea1t4 position as higher grazing fees erode the value of public land ranches. 
Permit value remains a central issue in the grazing fee debate. 

Because a competitive market exists for grazing pennits5, a direct estimate of the 
annual value of public land grazing can be obtained by computing a rate of return on the 
grazing permit investment and adding this to the current grazing fee (Nielsen and 
Wennergren 1970). Differences in production, costs and returns between grazing allotments 
should be captured in the market value of public land grazing pe.nnits. Observed grazing 
permit values should give site-specific estimates of forage value while directly considering 
the costs, forage quality, range improvements, and characteristics of specific public land 
allotments. 

Pennit values can be determined from ranch sales data without surveying those who 
have a direct interest in the value estimate. Cost differentials, rules and regulations, and 
site-specific differences of leases are theoretically reflected as differentials in permit value. 

3The theoretical linkage between grazing fees and permit value has not been widely observed on an empirical 
basis. After public land grazing fees increased from SO.33/AUM to a base value of SI.23/AUM in the 1960's, permit 

..	 values continued to increase. Various market forces interact to determine value and pennit value may have increased 
still more if grazing fees had not increased. ToreH and Doll (1991) did find that as grazing fees on New Mexico state 
tmst lands increased, capital values of grazing leases decreased. Yet, lease value for New Mexico state trust land has 
now increased to levels comparable with BLM and USFS permit values. 

4It would be expected that grazing permits would maintain some value because of the long-term tenure of the 
permit and the seasonal complement that public forage provides. 

5Gardner (1962) hypothesized that, transfer restrictions for grazing permits including commensurate property 
and priority requirements impeded the market for grazing permits. Nielsen and Wennergren (1970) and Torell and 
Doll (1991) concluded that even with these transfer restrictions a reasonable amount of competition exists and that 
a relatively free market exists for public grazing. 



1 

12 

.,


If permit values arise only because of a capitalized cost advantage for public land 
grazing, this method should provide a direct and site-specific estimate of forage value. 
However, if permit values are influenced by factors other than expected livestock returns 
then valid estimates of forage value will not necessarily be obtained using this method. 
Jensen and Thomas (1967) found that factors associated with grazing cattle on public 
ranges explained only 55% of the variation in permit sales value. Similarly, Torell and 
Doll (1991) found that permit values have not provided a consistent estimate of the value of 
public land forage. 

Another limitation of using the permit value approach is that forage values depend 
upon the selection of a subjective interest rate to use in the calculation. A minimal change 
in the interest rate chosen can produce a wide range of forage values. 

A common method of determining the interest rate to be used. in such studies is the 
capitalization of income approach. If a nearly constant net income level (A) is produced. 
from an asset such as land and if constant real estate values (V) are realized, a 
capitalization rate (i) can. be determined as i = NY. This basic capitalization fonnula can 
be modified to account for changes in income levels, real estate values, inflation rates and 
uncertainty (Wise 1977, Burt 1986). The capitalization rate is analogous to a rate of return. 

Klemme and Schoney (1984) stated that real cash returns to land typically range 
from 3 to 5 percent. Agee (1972) reported that real rates of return for Western cattle 
ranches estimated by several researchers from 1926-1968 ranged. from negative values to 
6.5 percent. More recently, Madsen et al. (1982) found earnings on investment for case 
study ranches in Colorado averaged 3.9 percent. Burt (1986) also determined the implicit' 
real capitalization rate in Illinois to be 4 percent, while Gertel (1985) reported that the 
agricultural sector's rate of return to farm assets averaged 4.3 percent for 1960-1982. 
Adjusting the rate of return on AAA corporate bonds for inflation and an average weighted 
corporate tax rate, Row et al. (1981) determined the earning real rates on productive assets 
before taxes to be 3.6 to 3.9 percent and recommended the USFS use a 4 percent discount 
rate in long-term land and resource planning. Utilizing a hedonic valuation model, Torell 
and Doll(1991) reported a 3.35 percent capitalization rate for New Mexico ranches for 
1979-1988. 

Production Analysis. Various production function analyses and budgeting techniques can 
be used to estimate the value of public land forage (Bartlett 1983). However, range forage 
is only one variable input in range livestock operations and estimating the production 
function has not been done because of the complexity and variability in annual production 
relationships, and data limitations. 

Enterprise budgeting is another production analysis technique for valuing public land 
forage. In this approach, the total gross value of the finn's (ranch's) output is calculated, 
and all costs except range forage are deducted. The remaining value is the residual return 
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to the grazing resource 6. Dividing the residual return by the number of ADM's of grazing 
yields the apparent per unit value of the unpriced forage input (Bartlett 1983). The residual 
return is the economic return to the grazing resource once all other productive inputs have 
been paid a market rate of return. 

Linear programming (LP) is a technique that has been used to analyze budget data 
(Gee 1983, Kehmeier et al. 1987). A linear profit function is defmed for the ranch 
business, and this function is maximized subject to linear constraints that define seasonal 
resource limitations, forage use rates, production relationships, and transfer rates between 
the various production and sale activities. In addition to providing an estimate of what 
production scheme would maximize profit, LP provides an estimate of what an additional 
unit of each of the scarce resources would add to profit. This "shadow price" has been 
used to estimate the marginal value of forage for livestock production. 

Production analyses can be used to derive forage· values without data on private and 
public lease costs. However, ranch production cost data are still required. These 
approaches can be explicit to individual operators and conditions or can be developed for 
representative ranches and conditions over a broad area Many enterprise budgets and LP 
analyses are available throughout the west from many different sources. 

Because subjective values must be assigned to unpaid resources, the residual return 
to the grazing resource (the forage value estimate using this method) can vary greatly. 
Numerous budgets exist throughout the west with dramatic differences in the value assigned 
to the unpaid factors of production. 

Competitive Bidding. Through a competitive bid, a direct market for public land forage 
would be created and the interaction of potential buyers and sellers would lead to discovery 
of the market value of public land forage. Those individuals with the highest potential . 
value from the forage, and/or the lowest production costs, would bid the most for the forage 
and public land forage would be allocated to its highest and best use (assuming non­
livestock users could also bid). 

If a competitive bid system were used to establish forage value, the necessity to 
address pricing areas, ecological differences and administrative boundaries is removed. 
Variability in bids are expected due to the differences in lease conditions, quality, access, 
and production costs. It circumvents the ability to pay issue and should theoretically result 
in an efficient and equitable fee system. 

Important policy issues must be addressed prior to instituting a bidding program. 
These include: What should be done with existing permit holders and the asset values of 

6This is different than the standard budget analysis where grazing costs are included and a residual return is
 
calculated to land, management, capital and risk. For forage valuation, a cost must be assigned to these other
 
items.
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these permits? Gardner (1962) suggested the government purchase existing permits and 
private improvement investments, with immediate enactment of a bidding system open to 
any livestock producer. Other concerns involve the tenus of the lease, length of the lease 
period, who qualifies for submitting bids, commensurate property requirements, and 
provisions for rninimwn and maximwn bids. Certain leases may have a limited nwnber of 
prospective bidders (i.e., landlocked properties) and thus have little applicability to a 
bidding system. The validity and usefulness of competitive bidding in establishing forage 
values will be impossible to test, unless existing examples (e.g. McGregor Range and Ft. 
Meade) are used and results expanded westwide. 

Contingent Valuation. In their recent review of grazing fees and public land management, 
Rostvold and Dudley (1992) suggest that the contingent valuation (CV) method be used to· 
impute economic value derived from public lands. The CV method has received 
considerable attention in the resource economics literature and has been applied to many 
different goods, most commonly aesthetic and environmental improvements and recreational 
activities (Hof et aI. 1989). CV studies have been utilized to value goods and services that 
are not exchanged in a market. Those who use a good or service are surveyed as to what 
they would be willing to pay for that good or service in order to derive the demand 
function. Hof et al. (1989) applied CV in four different fonuats to value public land 
forage. Price-response fonuats tended to result in either the current federal grazing fee or 
the private lease rate. This would appear to indicate that the respondents to the survey 
questions were very familiar with the grazing fee issue and might have biased their 
response on expected outcomes. Quantity response formats resulted in all or nothing bids. 
Using CV to value goods such as public land grazing may tend to result in biased responses 
by users who are dependent on the good for their livelihood and have a direct economic 
interest in the answers given. 

Cost of Administration. No discussion of grazing fees would be complete without some 
mention of the cost of administering grazing programs. This discussion is necessary 
because many mention that the grazing fee on public lands should at least cover the cost of 
administration; in fact, it has been suggested that the fee be set according to the cost of 
administration. 

The purpose of the valuation of public land forage is to arrive at the economic value 
of benefits ranchers receive by grazing public forage. The cost of administration approach 
is independent of L;'e benefits derived from public land forage and is not a forage val~tion 

method. 

Recommended Forage Valuation Method 

All of the above methods of valuing rangeland forage, except for basing grazing fees 
on the cost of administration, are consistent with profit maximization and justified on 
theoretical grounds. All valuation methods have specific limitations as discussed above. 
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The contingent valuation method can be discarded as a viable method because of response 
bias, where the respondent (public land rancher) has a vested interest in the derived values. 

Market price comparison would be the preferred valuation method on theoretical and 
historical groW1ds. It has been widely accepted as a valid method of valuing forage. All 
cost items are explicitly defmed and W1derstandable. This method has also been criticized 
on the basis of relying on public land ranchers as the source for costs of grazing public· 
lands. 

Permit values provide a direct and site-specific estimate of forage value. 
Theoretically this estimate should provide a site-specific estimate of value while considering 
the inherent production characteristics, regulations, and economic potential of specific 
allotments. However, the procedure has not yielded consistent results, and permit values 
have been impacted by factors other than ranch economics, i.e., transfer restrictions, 
expected capital gains, and tax benefits (Jensen and Thomas 1967, Torell and Doll 1991, 
Martin and Jeffries 1966). 

Production analysis requires subjective judgment in valuing ranch investments, labor, 
management, and risk. A wide range of forage values can be justified depending on values 
assigned to the above items. Data requirements are immense. 

Competitive bidding would be the preferred alternative for setting grazing fees in the 
long run, because the market place remains the final arbiter of value, and the inherent 
differences in quality and productivity between grazing allotments would be accounted for 
in the bidding process. Theoretically, the market value of forage on each public land parcel 
would be collected. However, existing permit structure, regulations, and staffmg would 
limit its immediate applicability. The equity question remains of whether existing permit 
holders should be compensated for permits and investments prior to instituting a 
competitive bidding system. Few opportunities exist to test this procedure in the short run, 
without dramatic changes in existing regulations and policies. 

Recognizing the limitations of each of the methods, the criteria that total grazing 
costs on private and public lands should be equal, and our perception of what is possible, 
we consider market price comparison, permit valuation, and production analysis to be 
potential ways to value public land forage. Some type of market price comparison that 
adequately accounts for differences in non-fee grazing cost differentials and differences in 
tenns and conditions of public and private leases would be the preferred valuation 
procedure. This method uses a competitive market to establish value, and it can be applied 
within the current permit allocation framework and with existing regulations. A major 
concern is whether valid estimates of value can be made given the controversies associated 
with the management of public lands and the grazing fee. 
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Pricing Areas 

Concern has been voiced over geographic differences in public land forage values 
and grazing fees. It seems logical that more productive or higher quality rangelands would 
lease for more (Robertson 1978). Pricing areas have been suggested as a means of 
identifying these differences so that site-specific forage values and grazing fees could be 
determined. The purpose of this section is to identify potential pricing areas which will 
allow evaluation of the geographic differences in forage values. 

Various pricing areas have been suggested over the years that are conceivably 
identified by taking into account different social, ecological, physiographic, economic and 
political factors. For example, Brownell and Tittman (1984) considered: 1) average county 

1. 
I prices (economic), 2) natural vegetation which reflects the influence of soils, climate and 

land features (ecological), 3) physical or geographical features (physiographic), and 4) 
political and administrative boundaries. Other authors such as Nielsen and Williams (1970) 
have also recommended potential pricing areas based on the above criteria. 

National or Single Pricing Area 

The advantage of a single pricing area is the ease of value determination and 
administration, including periodic updating. The disadvantage is that as a nation-wide 
average some users will be overcharged while others will be undercharged. This holds true 
for all pricing areas other than individual allotments. 

Regional Boundaries Based on Ecological Factors 

The advantage of testing pricing areas based on ecological factors is that the 
elements perceived by many to support differences in forage value will be captured. These 
include, but are not limited to, range quality, season of use, climate, and other ecological 
considerations. The disadvantage of pricing areas based on these factors is the difficulty in 
establishing a precise boundary. Based on alternative boundaries included in studies cited 
in the following section, it is believed that a common boundary could be identified. 

Past economic studies have found that quality of range does not necessarily equate 
to higher values in the market place (Robertson 1978). Grazing costs and estimated forage 
values could theoretically vary with size of permit, geographic area, type of livestock, 
season of use, and type of lease (i.e. BLM, USFS). Thus, these factors should theoretically 
be important in establishing forage value. However, studies by Nielsen (1972), Arthur D. 
Little, Inc. (1968), USDI-BLM (1968), and Houseman et al. (1968), using data collected in 
the 1966 Western Livestock Grazing Survey, did not support variable fees based on quality 
or regional variation. 

In these earlier grazing fee studies, the size of permit or lease was found to have the 
strongest and most consistent correlation with grazing costs. However, differences between 
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private and public total grazing costs were found to be practically the same for all size 
classes, implying the same grazing fee should be charged (USFS 1968, p. 9). Similarly, 
these studies found area differences were not large enough in relation to sampling error and 
to the wide variation that existed within areas to provide a basis for varying grazing fees by 
pricing area (Nielsen 1972, Houseman et al. 1968). There was also no statistical 
justification for variations in fees between BLM and USFS. Earlier grazing fee studies 
supported only one base grazing fee for the West (USFS 1968, p. 9). However, the 
BLMlUSFS appraisal (Brownell and Tittman 1984) supported variable fees, conceivably 
based on some of these same factors. 

Administrative or Political Boundaries 

The obvious advantage to pricing areas based on administrative or political 
boundaries is the positive definition of boundaries. From the standpoint of ease of 
administration, inc~uding updating fees, state boundaries would be the most appropriate. 
This would fit well with BLM's administrative structure and would potentially be adaptable 
to the USFS. Smaller political or administrative areas are essentially counties, BLM 
districts, BLM resource areas, National Forests (Supervisor's Office) and USFS .Ranger 
Districts. 

Local Areas 

There have been suggestions and recommendations that the only fair way to value 
public rangeland forage is to appraise or value the forage at the allotment level. This 
valuation could be undertaken by individual negotiations or by indirect estimation 
procedures. By doing this all variables perceived to affect value would be considered 
(accessibility, lost animals, herding costs, maintenance, salting and feeding, effect of other 
public land users, etc.). Although this might be the fairest approach to each user, the 
process might be cost-prohibitive, because of the munber of allotments or users involved 
(over 30,000). The GFTG did not test the feasibility of pricing forage at the individual 
allotment level. 

Adjusting Forage Values Through Time 

Forage markets are dynamic systems dependent on national, regional and local 
market conditions. Weather conditions, livestock numbers, livestock prices, and available 
seasonal forage substitutes are just a few of the factors causing annual and seasonal 
fluctuations in forage values. Brokken and McCarl (1985), in a comprehensive review of 
grazing fee policy, stated that: "An initially efficient equitable fee system will probably not 
remain so for more than a few years." This concern would appear to apply to any method 
of determining and updating gr<¢ng fees, with the possible exception of competitive 
bidding. 
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Various indices have been used or proposed for adjusting public land grazing fees 
through time. These include: 

FYI =	 The Forage Value Index, an index of private grazing land lease rates, as 
determined through an annual survey conducted by USDAINASS. 

BCPI =	 The Beef Cattle Price Index, an index of prices of beef cattle over 500 pounds, 
as determined through an annual survey conducted by USDAINASS. 

PPI = The Prices Paid Index, indexed prices that producers of livestock pay for selected 
production items, as calculated by USDAINASS on an annual basis. TIlls index 
does not include cost of living components, components of farm origin (feed, 
feeder livestoc~ seed and fertilizer) or taxes (USDAIUSDI 1992, P. 28). 

ICI = Input Cost Index, a cost-of-production index that expands the cost items included 
in the PPI. This index includes livestock production costs of both farm and non­
farm origin. Adding production items of farm origin is felt to better capture the 
trend in production costs actually realized by western ranchers. Thus, ICI has 
been proposed as a replacement for PPI (USDAIUSDI 1992). 

The inclusion of the BCPI and PPI in the PRIA fee fonnula, the functional form of 
the equation (e.g. additive, ratio), the accuracy of the various indices, the base period used 
for calculating the indices, and the interdependence and potential double counting when all 
three indices are used have been discussed at length (USDAIUSDI 1977, 1986, 1992). 

Testing Procedures 

The Grazing Fee Task Group (GFTG) concluded that obtaining market value of the 
forage was the primary criterion to use in determining the grazing fee. An evaluation of 
alternative methods of valuing public land forage indicated that a comparison with the 
private forage market provides the best estimate of the market value of public land forage. 
This market comparison must consider the differentials in fee and non-fee grazing costs that 
exist between leasing private and public lands. 

The GFTG· also evaluated and established alternative pricing areas that could be used 
for determining fees. Limited studies were conducted by the GFTG as needed to test and 
evaluate different forage valuation systems and pricing areas. The objective of the 
evaluation was to provide infonnation on the following topics: 

1)	 Determine if the data is available (e.g. private land lease rates in areas of 
predominately public land areas) to apply market price comparison as a method of 
valuing public land forage. 
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2) Define the variability and necessary sample size required to expand cost data 
collection to other pricing areas if necessary. 

3) Determine whether ranchers and others will provide data related to the grazing fee 
Issue. 

4)	 Evaluate if it is feasible to gather data in addition to that gathered in previous 
applications of market price comparisons (USDAIUSDI 1986, 1992) to overcome 
weaknesses of these past studies. 

5)	 Determine the costs, time, and skills required to establish a defensible value for 
public land forage in specmc areas. 

6)	 Provide an indication of the total number of allotments and areas that could be 
represented with a localized data set. 

7)	 Evaluate if there are secondary data that could be used to estimate or corroborate 
estimates of forage value (e.g. state land grazing fee studies, NASS data, university 
studies). 

8)	 Evaluate the extent to which methodologies could be applied to support a forage 
value estimate or use alternative methods to corroborate forage value estimates (e.g. 
permit value or existing ranch budgeting approaches). 

Forage Value Evaluation 

Ranch survey data were collected in Idaho, New Mexico, and Wyoming to identify 
public and private fee and non-fee grazing costs, similar to the 1966 Western Livestock 
Grazing Survey (USDAIUSDI 1977). These states were selected to take advantage of the 
previous research on private grazing leases, ranch sales data and cost-of-production data 
collected as a part of state land grazing fee studies or university research efforts. Collected 
cost data were compared to university livestock enterprise budgets, updated cost data from 
the 1966 Western Livestock Grazing Survey using price indices (USDAIUSDI 1992, 
Nielsen 1992a), and university grazing cost studies (Redmond et al. 1993, Obermiller 1992) 
where possible. 

Non-fee grazing cost data were gathered on the cost items identified in the 1966 
grazing fee study (Table II-l)7. Data on grazing permit investments (pemllt value) were 
also gathered. Range improvement investments (development depreciation) on public lands 
were determined from BLM and USFS records in the selected test areas. In addition, 

7Appendix A provides additional detail about how costs were calculated and the specific assumptions that were 
made. 
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purchased by the Acoma Tribe and leased on a nonserviced basis. Further analysis of this 
data indicated that only the McGregor Range data and eight of the eleven BLM subleases 
were suitable for further analysis and comparison with the total cost approach. 

Adjustments to the sublessor's proceeds were generally limited to fence and water 
maintenance materials on the BLM subleases. Because actual costs for these adjustments 
were unavailable, average values for fence and water materials from the grazing cost survey 
were used. After acknowledging these adjustments, the ADM-weighted average value of 
forage was $4.64/AUM (Table III-8), ranging from $3.45/AUM to $5.59/AUM (Appendix 
C, Table C-15). 

The McGregor Range data were also adjusted for lessor-provided (BLM) services. 
Because BLM investments on the McGregor Range exceed that which would be normal in 
the market, typical costs were obtained from regression equations described below. The 
gross rental rates for the McGregor Range varied from $4.00 to $7.65 per AUM, with an 
AUM-weighted average of $4.80/AUM. Because lessor-provided services were estimated 
to be worth $1.96/AUM, the 1992 net value of forage was considered to be $2.84/AUM. 
Many of those leasing the McGregor Range transport cattle long distances to the missile 
range, the water systems in some pastures are in poor condition and there is a "military 
nuisance" with which to contend. On the plus side, the McGregor Range is not managed 
for multiple-use and the missile range is not open to the general public without an access 
pennit. Thus, it lacks the multiple-use conflict associated with most BLM and USFS lands. 
Lease rates on the missile range are closely related to rainfall and range conditions in New 
Mexico and west Texas. Dry years like 1984 caused a much stronger demand for 
McGregor Range forage as southwest ranchers searched for alternative forage sources 
(Gallacher 1992). The implied forage value from annual McGregor Range leases varies 
considerably as market conditions change. 

As with most forage evaluation techniques, the market appraisal approach has not 
been without its critics. Kearl (1989) summarized some of the concerns with this approach. 
These concerns include: 

1.	 The land leasing market exhibits more characteristics of a monopolistic competition 
with price discrimination as an option than that of a purely competitive market, thus 
questioning the ability to fmd leases that are "competitively. bid or negotiated". 

2.	 There are comparatively few useable lease observations for most areas, especially
 
non-service leases.
 

3.	 There is generally no indication of the dependency of lessees on the leased land.
 
For example, some ranchers are willing to pay excessive lease rates in times of
 
drought to maintain the genetic infrastructure of their cow herd. Leases may also
 
make up a small proportion of the total AUM's utilized by the ranch.
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Statistical Approach. To complement the market rental comparison, the private leases 
utilized in the 1992 grazing cost survey were further examined to see if the value of 
services provided by the lessor could be statistically estimated and subtracted from the 
private land lease rate to estimate net forage value. These data presented a unique 
opportunity to evaluate which factors influence grazing lease rates and grazing costs on 
private lands. 

Private grazing lease arrangements were characterized based upon questions asked in 
the grazing cost survey (pages 2 and 3, Appendix D, private lease survey). This 
information was combined with the grazing cost calculations detailed earlier in this 
document. 

- 1 

1 Swnmary statistics for private leases contained in the 1992 grazing cost survey are 
shown in Table III-9. A relatively large range exists in the price paid per AUM for private 
leases. The most expensive lease was $21.11 per AUM in Idaho, and the least expensive 
was $0.75 per AUM in New Mexico. When compared to the average non-serviced rates 
reported in the market appraisal approach, the range of lease rates obtained from the 
grazing cost survey were greater and the mean price of the leases tended to be higher, 
especially in New Mexico. This would be expected because the appraisal comparison was 
limited to leases that were mostly public lands and had few lessor services provided. By 
comparison, no attempt was made to limit the leases included in the statistical comparison. 
The regression analysis included private leases ranging from all services provided to no 
services provided. 

I ­
I The distribution of the lease rate for the leases obtained from the interviews is 
I 

further examined in Figure 111-4. While the ranges were chosen arbitrarily, the majority of 

Table 111-9. Average private lease rates and size of leases for the three-state test area for cattle 
operations. 

Number of Mean Minimum Maximum Standard 
State Leases (S/AUM) (S/AUM) (S/AUM) Error 

Idaho 
Lease rate 46 8.70 233 21.11 0.67 

AUM's 596 30 5,102 

New Mexico 
Lease rate 44 6.88 0.75 15.39 0.30 

AUM's 2,997 120 43,937 

Wyoming 
Lease rate 44 7.71 1.87 13.26 0.52 

AUM's 924 33 4,866 
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Figure 111-4. Distribution of private rangeland lease rates in Idaho, 
New Mexico, Wyoming and All States combined. 
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the lease rates fell in the $3.00 to $12.00 range, with most distributions skewed to the left. 
The median rate was $9.38 for Idaho, $5.40 for New Mexico, and $8.02 for Wyoming. 

The total cost of utilizing forage from private leases is comprised of the private lease 
rate and the non-fee costs associated with harvesting the forage. The division of 
responsibilities between the lessor and lessee are shown in Table III-iO. Except for the 
payment of real estate taxes, the lessee provided most of the services in the majority of the 
leases. 

We hypothesized that much of the variability in the private lease rate and the non­
fee costs associated with harvesting the forage could be attributed to the services provided 
by the lessor, the distance from the lessee's ranch headquarters to the leased land, and the . 
number of AUM's leased. Dummy variables indicating the state the data was collected in 
were also used to evaluate differences between states. To be consistent with the leases used 
in the appraisal approach, only cattle leases were analyzed. 

Because of the problem of multicollinearity and minimal variability as to who 
provided services associated with the lease, all the services reported in Table III-iO could 
not be incorporated into a regression analysis. Torell and Bledsoe (1990) found that daily 
care of the livestock and development and maintenance of the water supply were the major 
variables influencing the lease rate per AUM in New Mexico. Preliminary analysis 

'; ,,.­

Table Ill-iO. Provider of services for private land leases. 

, Relative Frequency (%) 

Lessee responsibility Provided by Provided by Provided by both Not defmed or 
Lessee landlord none 

Maintenance of ranch 49 36 15 0 
property 

Daily care of cattle 83 8 9 0 

Supply water 47 40 13 2 

Receive and ship 91 2 7 . 0 
livestock 

Provide liability 59 31 10 0 
insurance 

Pay livestock taxes 99 0 0 

Pay utilities 66 33 0 

Absorbs death losses 61 5 33 

Real estate taxes 9 90 0 
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indicated the same results for the three-state test area. Daily livestock care and water 
supply were therefore the only two service variables included in the regression analysis. 
Regression techniques were used to identify how lease prices and the lessee's non-fee 
grazing costs varied as services were or were not provided by the lessor. This provided an 
estimate of the value of services provided by the lessor and the net forage value of a non­
serviced lease. The hypothesis was that as services were provided by the lessor, the lease 
rate would increase but the lessee's non-fee grazing costs would be reduced by an equal 
amount. The estimated parameters of the regression models were: 

[I] NONFEEC = 11.19 + 0.053 DrST - 6.16 CARE - 2.67 WATER 
(1.55)* (0.026)* (2.74)* (1.74) 

- 0.0003 AUM + 2.07 ID 
(0.0002) (1.75) 

+ 6.12 NM 
(1.82)* 

R2 = .17, F = 4.44, n = 134 

[2] PLR = 6.72 - 0.009 DIST + 2.42 CARE + 1.96 WATER 
(0.66)* (0.011) (1.17)* (0.74)* 

- 0.00007 AUM + 1.42 ID 
(0.00008) (0.74)* 

- 1.95 NM 
(0.78)* 

R2 ,;" .27, F = 7.61, n= 134 

where, 

.. 

1 
1 

NONFEEC 
PLR 
DIST 
CARE 

WATER 

AUM 
ID 

NM 

= 
= 
= 
= 

= 

= 
= 

= 

non-fee costs associated with the use of private leases 
private lease rate 
the distance (miles) from the lessee ranch headquarters to the lease 
responsibility for the daily care of the livestock (O=lessee, 0.5=joint 
responsibility, and 1.0 = lessor responsibility) 
responsibility for the maintenance of the livestock water supply (O=lessee, 
0.5 = joint responsibility, and 1.0 = lessor responsibility) 
Number of animal unit months of grazing provided by the lease 
Dummy variable indicating the lease was located in Idaho (1 = Idaho lease, 
o= not Idaho) 
Dummy variable indicating the lease was located in New Mexico (1 = New 
Mexico lease, 0 = not New Mexico) 

Standard errors are in parenthesis beneath each parameter estimate, with asterisks 
indicating that the parameter estimate was significantly different from zero at the 0.10 level 
or higher. The equations explained a significant amount of the variation in grazing costs 
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and lease rates but the relatively low R2 values indicate a large part of the variation in 
grazing costs and lease rates was not accounted for. 

Average non-fee grazing costs (excluding the private lease fee) indicated from the 
regression results are shown in Table III-II for each of the three states. Results indicated 
that average non-fee grazing costs were $11.19/AUM in Wyoming, $13 .26/AUM ($11.19 + 
$2.07) in Idaho and $17.31 ($11.19 + $6.12) in New Mexico. Non-fee costs were not 
significantly different between Idaho and Wyoming, but New Mexico was significantly 
higher. 

After adjusting for the average size and distance of leases, the average non-fee 
grazing costs incurred when no lessor services were provided was $14.96/AUM for Idaho, 
$17.71/AUM for New Mexico and $12.50/AUM for Wyoming (Table III-II). The lessee's 
non-fee grazing costs were significantly less when the lessor provided care of livestock as 
part of the lease agreement; non-fee costs decreased by'an average of $6.16/ADM when 
care of livestock was provided. When the lessor provided water to livestock on a daily 
basis the lessee's non-fee costs were reduced by $2.67/AUM, but this estimate was not 
significantly different from zero at the 0.10 significance level (t-statistic of _1.53).18 

When no livestock care or water maintenance was provided, the average private 
lease rate per AUM was $6.93 in Wyoming, $8.42 in Idaho and $4.79 in New Mexico 
(fable 111-12). If the lessor provided the daily livestock care, the private lease rate went up 
by $2.42/AUM. When the lessor maintained the water supply, the lease rate increased by 
$1.96/AUM. There was no significant discount to the lessee if the lease was not 
conveniently located to the ranch headquarters. There also appeared to be no significant 
relationship between the size of the lease in ADM's and the lease price. 

Table III-II. Average private lessee grazing costs (excluding the private lease fee) in Idaho, 
New Mexico and Wyoming when lessor services were and were not provided, 1992. 

Adjust- Adjust­ ·\·Ave.Cost:: 
ment for ment for Care of ': ·...With\•. }: 

State Intercept 
Average 
Distance 

Average 
Size 

Cattle 
Provided 

Water 
Provided :::::·~:l::.:;::: 

Idaho 1326 1.86 -0.16 -6.16 -2.67 
:. ... ::::::.:-:. :"':::'.: 

New Mexico 17.31 122 -0.82 \:'\i7:7i\:i::\ -6.16 -2.67 

Wyoming 11.19 1.59 -028 -6.16 -2.67 ·:··3.67····:·::: :;:-: 

Nolc: Average distance from the ranch (weighlcd by number of AUM's on the grazing parcel) was 35 miles for Idaho, 23 miles for New 
Mexico, and 30 miles for Wyoming. Average size of lease was 543 AUM's for Idaho, 2.749 AUM's for New Mexico and 924 AUM's for 
Wyoming. 

18Additional regressions which included slope shifters between states indicated that the adjustments for services 
provided were not statistically different between states. 
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Table III-12. Average private lease rate in Idaho, New Mexico and Wyoming when lessor 
services were and were not provided, 1992. 

.': ... ::.-,
/.;::.:'..Adjust­ Adjust­


ment for ment for >No Lessor· Care of
 
State Intercept Average Average >Services •. · Cattle Water
 

Distance Size Provided Provided
 

Idaho 8.14 0.32 -0.04 2.42 1.96 

New Mexico 4.77 0.21 -0.19 2.42 1.96 

Wyoming 6.72 027 -0.06 2.42 1.96 

Note: Average dislllnce from the ranch (weighted by number of AUM's on the grazing parcel) was 3S miles for Idaho, 23 miles for New 
Mexico, IIIld 30 miles for Wyoming. Average size of lease was 543 AUM's for Idaho, 2,749 AUM's for New Mexico and 924 AUM's for 
Wyoming. 

It is interesting to note what the two regressions say about the average value paid 
and received by lessee's and lessor's for the major services provided by the lessor. The 
fIrst equation estimates how the lessee's non-fee grazing costs decrease as lessor services 
are added. The second equation estimates how payments to the lessor vary when the lessor 
provides services with the lease. Parameter estimates for care of cattle (CARE) and 
providing water (WATER) indicate that on average lessees pay less than the value of the 
services received. Lessee grazing costs are estimated to decrease by an average of 
$6.16/AUM when the lessor tends to the livestock on a daily basis (Table III-ll). The 
average payment to the lessor for this service was only $2.42/AUM (Table 111-12); thus, 
lessee's grazing costs decreased by over twice what it cost for the service. The disparity 
between reduced lessee costs and payments to' the lessor is not as large for providing water. 
The lessor received an average payment of $1.96/AUM for providing water, whereas the 
average reduction in lessee non-fee grazing costs .was $2.67/AUM. The disparity in values 
might be expected. Because the lessor generally lives at or near the lease, it is likely that 
in many instances the lessor could provide some services, especially checking of animals, 
cheaper than the lessee could because of the location advantage. 

Comparison to Other Market Statistical Studies. Rimbey et al. (1992) and Torell and 
Bledsoe (1990) have also used regression techniques to separate observed lease rates into 
value of forage and value of services components. These earlier studies developed 
regression equations similar to equation (2) to estimate net forage value. Rimbey et al. 
(1992) found that when the lessor maintained range improvements or provided liability 
insurance, private land lease rates were increased by $2.70/AUM. An adjustment for 
prepayment of the lease was also made. The 1990 net forage value was estimated to be 
$3.81/AUM which was 56% of the private lease rate. This value is significantly different 
from the $8.42/AUM value estimated for Idaho during 1992 using a similar valuation 
approach (Table III-12). It is not significantly different from the $4.55/AUM value 
estimated for BLM land in Idaho using the total cost approach (Table III-4). 
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Torell and Bledsoe (1990) found care of cattle and providing water to be 
significantly important detenninants of lease price. Regional differences in private leaSe 
rates within New Mexico were also noted. As a statewide average, when the lessor 
provided daily-care of cattle private lease rates were estimated to increase by $5.69/AUM. 
Providing water added another $1.46/AUM to the lease price. By comparison; equation (2) 
indicates care of cattle adds $2.42/AUM and providing water adds $1.96/AUM. 

Torell and Bledsoe (1990) estimated net 1989 forage value, excluding the value of 
lessor services, averaged $4.37/AUM in New Mexico. The average 1989 private lease rate 
was $5.47/AUM. Updates of these values to 1990 were $4.78/AUM as a private lease rate 
and $3.82/AUM as a net forage value (Torell and Fowler 1992). These estimates of forage 
value are not significantly different from the $4.38/AUM estimated for New Mexico during 
1992 using the statistical market approach (fable 111-12). They are also not significantly 
different from the $3.52/AUM value estimated for BLM land in New Mexico using the 
total cost approach (fable III-4). 

Comparison to NASS Private Lease Rates. Private lease rates reported by NASS are 
frequently compared to the PRIA fonnula rate. However, there have been concerns about 
the validity of NASS state-level private lease rates (Torell et al. 1989, Rimbey et al. 1992). 
The 1992 private land lease rate reported by NASS was $9.41/AUM for the eleven Western 
states for cattle (USDA-NASS 1992b). The three state average private land lease rate 
detennined in this study was $7.76/AUM for cattle which is significantly lower than $9.41. 
However in this study, the private land lease rates for cattle were $8.70, $6.88, and $7.71 in 
Idaho, New Mexico and Wyoming, respectively (Appendix C). NASS reported $9.49 for 
Idaho, $6.95 for New MeXico, and $9.93 for Wyoming. The NASS lease rates for 1992 are 
not significantly different from those found for Idaho and New Mexico in this study, but 
they were significantly higher than those found in Wyoming. 

Pricing Areas 

1986 Pricing Regions. The 1986 BLM and USFS grazing fee study (USDAIUSDI 1986) 
defined six pricing regions based on observed differences in private land lease rates (Figure 
II-4). The apparent market value of public land forage was estimated for each of these 
regions (p. 15), and a variable grazing fee was recommended. The grazing fee report was 
updated in 1992 and similar appraised values were reported for the six pricing regions. 
Forage value was estimated to range from $4.68/AUM in region 5 to $10.26/AUM in 
region 1 (USDAIUSDI 1992, p. 16). The appraised value for sheep grazing was estimated 
to be $0.95/head or $4.75/AUM for all regions. 

Table III-13 shows the 1992 BLM and USFS appraised values compared with forage 
value estimated here using the total cost approach to valuation. Only regions 3, 4 and 5 are 
shown because other pricing regions either did not lie in one of the three test states or there 
was an inadequate sample size. It can be seen that the BLMlUSFS appraised value of 
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Table III-l3. Comparison of costs per ADM of grazing cattle' on private and public land by 
pricing areas defmed in the 1986 BLM and USFS grazing fee study, 1992. 

Pricing Appraised BLM USFS 
Area Value2 Private BLM Forage Value USFS Forage Value 

3 7.74 18.23a 14.54a 3.69a ± 2.66 20.4(;'1 -2.23a ± 2.93 
(1.08,57) (1.13,75) (1.60) (1.44,40) (1.77) 

4 6.39 17.42a 13.51a 3.91a ± 3.44 21.8sa -4.43a ± 5.89 
(1.71,49) (1.16,48) (2.07) (2.76,14) (3.53) 

5 4.68 18.56a 15.13a 3.43a ± 4.30 24.61b -6.05a ± 3.53 
(1.10,12) (2.08,15) (2.53) (1.89,6) (2.04) 

Note: Means in the same column that are followed by the same letter are not statistically different at the a = 0.10
 
level. Means in the same row are not compared statistically. The numbers in parenthesis are the standard error
 
of the mean and the sample size. Forage value is shown as the mean value with 90% confidence limits about
 
the mean:
 

IlInsufficient data to estimate costs ~ AUM for sheep.
 
2fThe January 1992 appraised market value of grazing mature cattle and horses (over 18 months) on public lands
 
as reported by USDAfUSDI (1992, p. 16).
 

forage is considerably higher than that estimated using the total cost valuation. BLM and 
USFS were criticized because their 1986 and 1992 appraisal of forage did not consider the 
costs or value of public lands; only private land leases were evaluated. The major 
difference in the values is that the total cost valuation considers non-fee grazing cost 
differences, and it would be expected that forage value estimates using this approach would 
be less. . 

Forage value for cattle grazing BLM land was estimated to average $3.69/AUM in 
pricing region 3, $3.91/AUM in region 4 and $3.43/AUM in region 5 (Table III-13). 
Forage value for cattle on USFS permits was estimated to be negative for all regions 
because total grazing costs on USFS were higher than similar costs for private land 
producers. There was no statistical difference in forage values for BLM or USFS between 
any of the three pricing regions. 

Eco-Physiographic Regions. Table III-14 presents grazing costs and forage value after 
breaking the cost data into the eco-physiographic regions defined in Figure II-3. As shown, 
a wide range in average forage values is implied for the various eco-physiographic regions, 
but only one region, the Middle Rocky Mountains, was significantly different for BLM 
lands and none were significantly different for USFS. Similar to the fmdings of Houseman 
et al. (1968), differences in grazing costs and forage values between regions were not large 
enough in relation to the wide variation that existed within regions or ranching areas to fInd 
statistical differences between regions. 
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Sample size was limiting for estimating differences in value between eco­
physiographic regions. Splitting the data into so many regions resulted in a limited sample 
size for most regions. Yet, given the amoWlt of variability fOWld in grazing costs, both 
within and between regions, it was not sll!Jlrising that statistical differences were not fOWld. 

Methods for Updating Forage Values 

Any method of determining forage values and the resulting grazing fees will be 
subject to future discrepancies. Forage markets are dynamic systems dependent upon 
national, regional and local conditions which impact the supply and demand for the product. 
Weather conditions, livestock numbers, alternative forage markets and many other factors 
influence rangeland forage values. These factors vary from time period to time period 
(which may not be annually). 

Table III-14. Comparison of costs .per ADM of grazing cattle l on private, BLM and USFS land by 
eco-physiographic regions, 1992. 

BLM USFS 
Eco-Physiographic Region Private BLM Forage Value USFS Forage Value 

Northern Rocky 13.98 9.33 4.658 ± 9.19 18.60 -4.628 ± 6.90 
Mountains (2.64,16) (4.94,14) (5.41) (3.12,13) (4.06) 

Middle Rocky Mountains 14.10 26.10 -12.00b ± 926 15.58 -1.488 ± 6.75 
(2.46,25) (5.94,13) (5.45) (2.80,13) (3.97) 

Wyoming Basin 18.96 1425 4.71 8 ± 4.70 • • 
(2.17,19) (1.58,45) (2.81) 

Southern Rocky 18.92 16.33 2.59a ± 12.73 25.60 -6.68a ± 1120 
Mountains (329,4) (4.48,9) (7.19) (3.47,12) (6.40) 

New Mexico Plateaus & 23.90 18.19 5.71 8 ± 5.94 23.60 0.308 ± 7.35 
Mesas (2.44,9) (2.36,8) (3.41) (2.83,4) (4.15) 

Southern Desertic Basins 18.52 14.66 3.868 ± 4.37 24.63 -6.11 a ± 4.07 
(1.14,11) (1.92,17) (2.57) (2.30,4) (2.33) 

Colorado Plateau 24.06 14.09 9.978 ± 10.80 22.58 1.488 ± 11.68 
(4.13,9) (4.56,7) (6.17) (2.85,4) (6.60) 

Intermountain-Colunlbia 2125 12.61 8.648 ± 5.36 26.00 -4.75a ± 1124 
Plateau (3.87,11) (1.29,25) (3.19) (4.10,5) . (9.16) 

Palouse Grassland 2120 • • 16.58 4.628 ± 16.58 
(5.51,6) (7.64,4) (9.16) 

Note: Forage values in the same column that arc followed by the same let1cr arc not statistically different at the a ~ 0.10 level. Grazing costs
 
arc not tested statistically because the number of possible combinations is excessive. Means in the same row arc not compared statistically.
 
The numbers in parenthesis arc the standard error of the mean and the sample size. Forage value is shown as the mean value with 90"10
 
confidence limits about the mean.
 
"Insufficient data to estimate: mean.
 
'/Insufficient data to estimate costs per AUM for sheep.
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The tracking ability of the existing PRlA formula, and other fee fonnulas proposed 
to include different ability-to-pay indices (ICI or ratios between BCPI and PPI/ICI), are a 
concern" for grazing fee policy, Other topics related to updating and indexing forage values 
include the validity of the FVI at the state level (Torell et al, 1989, Rimbey et al. 1992) and 
the need for and the functional fonn of ability-to-pay indices included in any updating 
formula 

It has traditionally been held that a desirable grazing fee system should: 1) maintain 
the fee at current market value and 2) consider ranchers' ability-to-pay. The FVI captures 
annual variations in the private lease market and the other two PRlA indices (BCPI and 
PPI) measure profitability or ability-to-pay. However, this interpretation was not the 
original reason for including the BCPI and PPI in the formula. It was originally believed 
that the private grazing land lease rate (FYI) would adequately track the long-term trend in 
grazing values. H~wever, an Interdepartmental Grazing Fee Technical Committee assigned 
to study"grazing fee alternatives in the 1960's questioned the ability of the FYI to account 
for short-tenn demand, supply, and price disequilibrium (USDA/USDI 1977, p. 3-34). For 
this reason, the Technical Committee recommended adding the BCPI and PPI to the fee 
fonnula 

Over 25 years of data are now available to evaluate which indices have been 
important in explaining annual variation in forage values and to evaluate whether adding 
the BCPI and PPI indices to the PRlA fee formula did in fact help explain short-term 
market fluctuations. This type of analysis was conducted by Brokken and McCarl (1985), 
Rimbey (1990) and Torell et al. (1989). Regression results generally showed that the FVI 
has been the most important factor" in explaining annual variation in private lease rates, but 
changes in BCPI and PPI further explained short-term variation in forage value in some of 
the western states (Brokken and McCarl 1985). 

Including BCPI and PPI in the PRlA fonnula has caused the calculated grazing fee 
to fall further and further behind forage value through time (USDA/USDI 1992). With an 
equal weighting of 1.0 for each of the indices imd the continued upward movement of the 
PPI index, grazing fees derived through the PRlA fonnula do not track private land lease 
rates (USDA/USDI 1992). Had the $1.23 base fee been indexed by only the FYI, the 
grazing fee would have been $3.26 in 1992 (USDA/USDI 1992). This is 70 percent higher 
than the 1992 grazing fee of $1.92 per AUM. Since 1979, the inclusion of the combined 
index has resulted in a reduction of the grazing fee by $0.85 per AUM, whereas forage 
value has actually increased by $0.49 per AUM (USDA/USDI 1992, Figure 3.2). 

If a variable fee is established, there is also the issue of how to update regional or 
state-level forage values. PRlA uses the USDA-NASS eleven western state average of the 
FYI. The NASS value is deriv~d by weighting the values by the number of observations 
(farm units.). This value is considered a reliable estimate of the change in the private land 
lease rate westwide. One alternative would be to use this westwide value to update each 
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pricing area (regional) value. Using the same index number to update each pricing area 
would of course update each area the same, which may not reflect the true situation. The 
value in one pricing area may be changing faster than in another, raising the issue of 
fairness in indexing. 

To account for differences in value by pricing area, one option is to use the 
individual state private land lease rates as reported by NASS. However, this may not be 
satisfactory unless the NASS data gathering effort is expanded. It is generally recognized 
that the state values may not be reflective of changes in forage value at the state level 
because of the limited sample size and the way the data is collected. Another option is to 
derive an average westwide value that is more reflective of changes by state by weighting 
the individual state lease rates by the number of federal ADM's in that state rather than by 
the number of private lease observations, as is presently done. This was one of the 
technical modifications suggested in the 1986 grazing fee study (USDAIUSDI 1986). 

Even if a valid estimate of forage value can be made and an equitable and efficient 
grazing fee is set at an initial point in time, the process of keeping the grazing fee current 
with market conditions must be addressed. Brokken and McCarl (1987) stated, "An 
initially efficient equitable fee system will probably not remain so for more than a few 
years." This concern applies to any of the methods of indexing grazing fees, with the 
possible exception of competitive bidding. 

As a method of testing tracking performance for alternative fee systems, Brokken 
and McCarl conducted regression analysis on the various indices in the existing PRIA fee 
formula In addition, Rimbey (1990) and Torell et al. (1989) used the same approach at the 
state level. Results of these analyses indicate potential for evaluating indices for updating 
forage values. 

The goal of any tracking mechanism should be to keep the fee at the market rate. 
NASS lease rates are considered to be reflective of the competitive forage market19. 

Given these two conditions, regression equations can be estimated to evaluate how much 
different indices have contributed to tracking ability. The FYI, which tracks private lease 
rates, can be defmed as the dependent variable and other lagged indices as independent 
variables. The following regression equations were estimated using different NASS­
reported indices. Those variables preceded. by "ID" (eg. IDFVI ) refer to data from Idaho, t
"NM" from New Mexico and "WY" from Wyoming. Variables without a prefIX use data 
from the 11 western states. Equations are included that replace PPI with the ICI because 

19The market values of public land forage is less than reported private land lease rates because of higher non-fee 
costs on public lands and other differences in lease terms and conditions. However, if forage value is some constant 
fraction less than private lease rates, then NASS lease rates still provide an indication of market changes and, thus 
public land forage values. Results from this study indicate that the average BLM cattle in Idaho (Table I11-4) was 48% 
below NASS rates ($4.55 versus $9.49), 5 I% lower in New Mexico ($3.52 versus $6.95) and 51% lower in Wyoming 
($3.46 versus $9.93). 
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this alternative was recommended in the most recent federal grazing fee report 
(USDNUSDI 1992). The functional fonnat for this relationship is: 

where:	 FVlt = Forage Value Index in year t
 
FV4_1 = Forage Value Index in year t-l
 
BCPIt_ = Beef Cattle Price Index in year t-l
1 
PPIt_1 

= Prices Paid Index in year t-l 
ICIt_ = Input Cost Index in year t-l1 

Brokken and McCarl's regression analysis used a west wide data set of the indices and 
covered the period from 1964 through 1982. We used a similar procedure to update the 
regression equations through 1992. Estimated equations were as follows: 

(1) FVlt = 1.5101 + 0.8880 FVI _1 + 0.1914 BCPI 0.0583 PP~-lt t_1 ­
(10.17)# (0.172)*. (0.066)*# (-0.7663)# 

R2 = 0.97751, F = 406.635 

(2) FVI = 6.0734 + 0.9998 FVI _t t 1
 
(5.98)# (0.032) *
 

-,.	 R2 = 0.97189, F = 968.926 

(3) IDFVI =	 -5.7817 + 1.0885 FVI 1 + 0.2492 BCPI _ 0.2396 PPIt t_ t 1 - t -1 
(-17.49)# (0.295)* (0.113)*# (-0.131)# 

R2 = 0.92276, F = 112.504 

(4) IDFVI =	 18.8276 + 0.8975 FVI _t t 1
 
(10.11)# (0.054)*
 

R2 = 0.90686, F = 273.63 

(5) NMFVI t = 19.4722 + 1.3390 FVlt- 1 - 0.1790 BCP~_l - 0.2773 PP~-l 
(28.66)# (0.485)· (0.185)# (0.215)# 

R2 = 0.62343, F = 16.452 

(6) NMFVI = 53.0594 + 0.5520 FVI _t t 1
 
(15.31)·# (0.082)·#
 

R2 = 0.61155, F = 45.081 
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(7) WYFVlt = -29.7161 + 1.5285 FVl _1 + 0.1722 BCPl _ - 0.3525 PPl ­t	 t 1 t 1 
(18.53)# (0.313)*# (0.120)# (0.139)·# 

R2 = 0.93119, F = 127.315 

(8) WYFvr. = 8.6189 + 1.0119 FVI _t 1
 
(10.77)# (0.053)·
 

R2 = 0.91604, F = 306.487 

(9)	 PP~ = -78.6004 + 1.6962 ICl t 
(11.05)·# (0.052)·# 

R2 = 0.97446, F = 1069.245 

(10) Fvr. = 7.0615 + 0.8292 FVI t _1 + 0.1893 BCPIT.-n - 0.0480 IC~_l 

(6.82)# (0.23)· (0.067) (0.186)# 

R2 = 0.97704, F = 398.19 

(11) IDFVlt = 27.8161 + 0.2759 FVI _ + 0.2159 BCPl _1 + 0.2942 ICl _t 1 t t 1 
(12.17)·# (0.42)# (0.119)# (0.536)# 

R2 = 0.91508, F = 101.573 

(12) NMFVI = 49.1447 + 0.8858 FVI _ - 0.1963 BCPl _ - 0.0785 ICl _t	 t 1 t 1 t 1 
(19.62)*#(0.67) (0.192)# (0.526)# 

R2 = 0.5986, F = 14.919 

(13) WYFVI = 3.008 + 1.2169 FVI _ + 0.1617 BCPl _ - 0.3274 ICl _t	 t 1 t 1 t 1 
(13.58)# (0.463)· (0.133)# (0.371)# 

R2 = 0.91603, F = 102.812 

R2 values are adjusted for degrees of freedom. Numbers in parentheses are'standard errors. 
Equation parameters significantly different from zero at a 0.10 confidence level are noted 
by *, and those significantly different from 1 are designated by #. 

In general, a large amount of the variation in private land lease rates (as defined by 
the FVI) is explained by variation in the indices currently in the PRIA fee formula. 
Obviously, variation in FVl is most closely correlated with FVl t_1. This index was nearly 
always significant in explaining variation in NASS lease rates. 
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As shown by the equations, little is gained by adding BCPI _ and PPI _ to the t 1 t 1 
equations. The BCPI t_1 was only different from zero for the westwide equations (1 and 10) 
and for Idaho with PPI (3). The PPI _1 was only different from zero for Idaho and t
Wyoming. Further, and perhaps most importan4 both BCPI and PPI were different from 
one (1) in nearly all cases. This means that if BCPI and PPI are used in a tracking 
formula, they should not be given a coefficient (or weighting) of 1 if tracking ability of the 
equation is to be maintained. 

Because private land lease rates (FVI ) are closely correlated with lease rates during t
the previous year (FYI), the most obvious recommendation would be that public land 
grazing fees be updated by simply using the FVI index. In most cases, the estimated 
coefficient for FVI _1 is not significantly different from 1. The regression equations t
indicate that BCPI and PPI should be dropped from the updating process and ~-l is the 
most significant variable in any of the equations. Adding the BCPI and PPI to the PRlA 
formula did not improve the tracking ability of the formula as anticipated by the Grazing 
Fee Technical Coffimittee in the 1960's (USDAIUSDI 1977, p. 3-34). In fac4 adding these 
two indices greatly diminished the tracking of fonlge value through time. 

The limitations of the USDA-NASS private lease rates (particularly, state-level 
figures) should be evaluated. Several authors (Torell et al. 1989, Rimbey et al. 1992) have 
studied private grazing leases in western states. These studies, ~d this study, have derive~ 

market-based estimates of private lease rates which differ substantially from the USDA­
NASS rates. Both Brokken and McCarl (1987) and this analysis indicate some sacrifice of 

-1 predictability when attempting to derive state-level equations and the FYI needs to be 
I improved, especially if regional or state-level estimates of value are used to adjust to an 

area-specific grazing fee. 



CHAPTER IV 

DISCUSSION AND CONCLUSIONS 

In this Chapter, the results of the preceding analyses are compared and then 
evaluated against the criteria from Chapter I. Based on this comparison and evaluation, 
recommendations are presented in Chapter V regarding methods for establishing the grazing 
fees, updating the fees periodically and determining pricing areas. 

Discussion of Criteria 

Valuation of Forage 

·1 Various approaches were used in this study to estimate the value of public land 
forage, including the total cost approach, a market appraisal of private land lease rates, 
statistical analysis of lease rates and grazing costs, indexing of the 1966 forage value 
estimate. ($1.23/ADM) to a 1992 value, and a direct estimate of value from grazing permit 
values. 1992 forage value estimates for cattle on BLM ranged from over $7.00/AUM in 
Idaho and Wyoming to negative values for cattle and sheep on USFS and for sheep on 
BLM. Most of the estimates for cattle grazing on BLM land were in the range of $3 to 
$5/AUM. 

Table IV-l summarizes the values obtained using alternative methods. Table IV-2 
summarizes the advantages, disadvantages and limitations for each .forage valuation 
procedure studied. A more detailed discussion is provided below. 

Theoretical justification for valuation methods that compare to the private forage 
market comes from standard economic models and principles that describe the motives of 
profit maximizing firms (ranches). These methods are justified based on certain limiting 
assumptions: 1) ranchers are profit maximizers, 2) ranchers have at their disposal 
numerous alternative forage sources and leasing alternatives (i.e., private and public forage 
are direct substitutes), and 3) rational and economically-motivated livestock producers are 
willing to pay a price equal to the value of forage in production. It would be expected that 
if the competitive forage market was efficient, public and private grazing costs would be 
equal and the capitalized value of the grazing permit would equate any cost differentials 
that existed. 

If only forage values for cattle grazing BLM land are considered, this economic 
scenario would appear to hold. Considering specifically the total cost approach, non-fee 
grazing costs on BLM lands were found to average $3.63/AUM less than grazing costs on 
private leased lands after adjusting to the same lease size and averaging across all three test 
states. With the 1992 public land grazing fee at $1.92/AUM, an excess value of 
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Table IV-I. Comparison of forage value estimates using various valuation approaches, 1992. 

Estimated Forage Value 

Total Cost MIrlcet Market 1992 1990-92 1992 
Approach Appraisal Slatistical Pennit ICI ICllndexcd Various 

Approach Approach Value Indexed Indices 

1. Test Slates 

C BLM 3.63 
I ± 2.42 
t 

USFS -2.86t 
± 2.591 

c 
BLM and USFS 0.89 3.39 3.20 2.81 

± 2.06-- ---------------~------------------------------------~-------------------------
BLM -2.77 

S ± 6.22 
h 

USFS -12.22c 
c ± 6.94 

p 
BLM and USFS -5.41 3.01 2.82 2.14 

± 5.87--------------------- ------------------------------------------ ~----------------------------
B BLM 2.85 
0 

USFS -3.98t 
h 

BLM and USFS 0.13 3.34 3.15 2.73 

2. Slate - Idaho 

C BLM 4.55 8.42 3.16 
I ± 3.69 
t 

USFS -3.78 3.32t 
± 5.09 

e 
I 

BLM and USFS 2.72 3.19 
± 3.45 

BLM -10.92 
S ± 11.16 
h 

USFS -7.24e 
c ± 8.69 

p 
BLM andUSFS -8.79 

± 9.50 
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Table IV-I. Continued. 

Estimated Forage Value 

Total Cost Marlcet Marlcet 1992 1990-92 1992 
Approach Appraisal Statistical Permit ICI IClIndexed Various 

Approach Approach Value Indexed Indices 

3. Stile - New Mexico 

C BLM 3.52 3.40 4.79 4.90
 
I ± 2.54
 
t
 

USFS -5.13 4.33
t
 
± 2.58
I 

e BLM and USFS -0.48 4.68
 
± 2.32
-- - ---------------- ~-----------------------------------------------------­

BLM 12.34
 
S ± 6.14
 
h
 
e USFS
 

e
 
p
 

BLM and USFS 

4. Stile - Wyoming 

C BLM 3.46 7.19 6.93 3.09 
I ± 3.43
 
t
 

t
 USFS 2.13 353
 

1
 ± 4.60 

e 
BLM and USFS 3.11 3.16
 

± 3.34
 --------------------------------------- ~-------------------------------
BLM 1.65
 

S ± 6.82
 
h
 
e USFS -7.47
 

e ± 8.60
 

p
 
BLM and USFS -0.05
 

± 6.57
 

Note: Means computed for BLM and USFS combined are weighted by the number of AUM's included in the 
1992 grazing cost survey for each land agency (Figure 11-2)., Means computed for both cattle and sheep are 
weighted by the proportion of cattle (88%) and sheep AUM's (12%) included in the grazing cost survey. 
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mean a major reallocation of grazing permits. The variability that we found in grazing 
costs, and the variability that was present in the 1966 grazing fee study suggests each 
grazing parcel has its own unique value. Establishing a competitive market through some 
type of bidding scheme appears to be the only way to discover what these values are. 

Many questions come to mind as to how a competitive bid system might be 
structured and implemented. What should be done with existing pennit holders and the 
asset values of permits? What should be the terms of the lease, the length of the lease 
period, and what qualifications and requirements should be set before a bid can be 
submitted? Should there be a commensurate property requirement? What provisions, if 
any, should be made for rninirnwn and maximwn bids? How should parcels with a limited 
number of prospective bidders be dealt with? The list goes on and on, but, results of our 
study indicate the competitive lease option may provide an economically rational way to 
discover the market value for grazing on public lands. 

Another option would be to politically negotiate a fee using our results as a guide to 
public forage values. Any regional differences in the negotiated fee would have to be 
based on non-economic criteria as economic pricing regions were not apparent from our 
study results. A different fee for cattle and sheep and a different fee for BLM and USFS 
may be justified but wide variation in values precludes selection of an exact number. 

Establishing Grazing Fees 

Net Payments to State and County Government. Changing how public land grazing fees 
are determined could impact revenues received by local counties and states through various 
federal payment programs. These payments are comprised of a combination of receipts 
based on the distribution formulae for the management agency and the Payment in Lieu of 
Taxes Act of 1976 (pILT Act, PL 94-565). The USFS grazing fees are distributed on the 
basis of 25% of the gross receipts being ~located to the counties on the basis of relative 
acreages that are contained within the USFS management unit. BLM has two separate 
funding distribution formulae, with 50% of total grazing fee receipts being distributed to 
counties with Section 15 lands and 12.5% distributed to counties with Section 3 lands. 
Both of these distributions are again determined on the basis of relative county acreages 
within the management unit. 

Under the PILT Act, Congress provided for payments to local units of government 
containing certain federally-owned lands. These payments are designed to provide counties 
which are comprised of public lands with revenue sources to alleviate local property tax 
revenue losses. The payments also supplement other federal revenue sharing which local 
government receive and may be used for any governmental purpose. In some cases, fee 
distributions and PILT payments may be offsetting in their effect. 

The PILT Act authorizes payments under one of two alternatives, based on the
 
number of acres of entitlement land within the county and subject to a payment ceiling
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based on county population. The amount paid to the county would be the higher of the two 
alternatives (subject to the ceiling): 

A) PILl Payment = (entitlement acres in the county x $0.75/acre) - prior year's payment 

B) PILT Payment = entitlement acres in the county x $0.10/acre 

Under Alternative A the total calculated payment is reduced by the amount of 
certain federal land payments that w~re received by the county in the preceding fiscal year, 
also called "prior year's payments." These include payments made to the county from 
national forest receipts, mineral leasing, sales of land and materials, and grazing fee 
receipts, to name a few. If the calculated payment exceeds· the payment ceiling, deductionS 
for prior year's payments are made from the .ceiling, not from the total calculated payment. 

For Alterna~ve A, a decrease (increase) in grazing fee receipts would cause a 
corresponding increase (decrease) in the county's PILT payment. Consequently, total 
revenues paid to the county would be unaffected under this alternative, all other factors 
remaining constant. This relationship would hold even if a payment ceiling were in effect 
for the county. 

Under Alternative B, no deductions are made for prior year's payments (such as 
grazing fee receipts) received by the county. Consequently, a decline in grazing fee 
receipts would cause a corresponding decline in total federal revenues to those counties 
whose PILT payments fall under the Alternative B formula However, the reverse would 
also be true: an increase in grazing fee receipts would cause a corresponding increase in 
total federal revenues to these counties. This relationship would hold even if a payment 
ceiling were in effect for the county. 

Table IV-3 contains results of an evaluation of federal PILT payments received by 
each county in the 16 Western states during fiscal year 1992. These results indicate how 
PILT payments were calculated for fiscal year 1992 based on the method (Alternative A or 
B, above) used to calculate each county's federal PILT payments. They indicate also 
whether or not changes in grazing fees may affect county PILT payments. These results 
indicate that 546 (76%) of courities in the 16 Western states received payments under 
Alternative A during fiscal year 1992, and on that basis, most likely would not be affected 
by moderate changes (increases or decreases) in grazing fee rates. The remaining 175 _ 
counties (24%) could be affected to some degree by changes in grazing fee rates. States 
with a large percentage of counties that use Alternative B to calculate PILT's may be 
impacted by this change in grazing fees. These states include California, Colorado, 
Nevada, Oregon and Washington. 

The extent of change in grazing fee receipts, and therefore, potential change in $te 
and local payments under Alternative B, would also depend on the relationship between the 
amount of grazing fee change and the number of livestock permittees that would be willing 
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Table IV-3. Counties receiving PILT payments in the 16 Western states, 1992. 

State Number of Counties and Percentage 

Alternative A Alternative B 

California 27 (47%) 31 (53%) 

Colorado 31 (54%) 26 (46%) 

Idaho 30 (68%) 14 (32%) 

Kansas 41 (93%) 3 (7%) 

Montana 46 (82%) 10 (18%) 

Nebraska 45 (100%) 0(0%) 

Nevada 10 (59%) 7 (41%) 

New Mexico 31 (97%) 1 (3%) 

North Dakota 44 (92%) 4 (8%) 

Oklahoma 57 (93%) 4 (7%) 

Oregon 3 (9%) 32 (91%) 

South Dakota 40 (95%) 2 (5%) 

Texas 82 (89%) 10 (11%) 

Utah 26 (90%) 3 (10%) 

Washington 13 (34%) 25 (66%) 

Wyoming 20 (87%) 3 (13%) 
.. J Total Counties 546 (76%) 175 (24%) 

Total States 13 (81 %) 3 (19%) 

Source USDI (1992). 

to graze at the revised fees. If a small increase in the fee caused a relatively large decrease 
in animals grazed, the overall effect would be a relatively large decline in receipts to the 
federal treasury and to overall state and county payments. If animals grazed remained 
essentially unchanged, the overall payments under Alternative B would change 
proportionately to the change ~ the grazing fee. 
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Program Cost Recovery. The cost elements involved in administering the grazing 
program are allotment planning and inventory, use supervision and management, and 

. program management. The 1992 grazing fee report showed total rangeland costs to be 
$3.21 and $3.24/AUM for BLM and USFS, respectively in 1990 (USDAIUSDI 1992, p.5). 
The costs associated only with livestock grazing were $2.18/AUM for BLM and 
$2.40/AUM for USFS (USDAIUSDI 1992, p.6). 

The total cost approach estimated forage values for USFS and sheep production that 
were less than these administrative costs. Thus, this method of forage valuation would not 
meet the criteria of covering program costs in all cases. The $3 to $5/AUM range obtained 
from other methods would cover the costs of administration previously identified. 

Administrative Feasibility. Using a market comparison to value public land forage is 
understandable by land agencies and the general public. Private land lease rates were used 
to imply the value of National Forest lands as early as 1915 (Rachford 1924, p. 4). We 
found ranchers were willing to provide reliable cost data. The number of comparable 
private land leases were found to be limiting for valuation of USFS lands and for sheep 
producers. The lack of comparable private leases would likely preclude use of the market 
price comparison in states like Nevada and Arizona that do not have many private land 
leases. 

Competitive bidding would require clearly defmed rules and regulations about how 
the system was implemented. This method might not be feasible on scattered parcels where 
market competition would be limited. 

Updating Grazing Fee 

Maintain market value over time. As stated above, it is desirable that any grazing fee 
system should maintain the fee at current market value. Our analysis and that reported by 
USDAIUSDI (1986) indicate that the Forage Value Index (FVI) is the most important factor 
for updating forage values. The preferred method for updating forage values would be to 
use only the previous year's FYI to index the grazing fee. Inclusion of the BCPI and PPI 
in the PRIA formula suppresses the indexed forage value over time and does not adjust for 
short-term market imperfections as originally envisioned. Periodic evaluation of the 
performance of the indexing formula will be needed. 

Ability-to-Pay. If an updating mechanism such as the FYI equation is used to adjust 
current grazing fees for fluctuations in the forage market, both upward and downward, It IS 
felt the adjusted grazing fee would recognize ability-to-pay. A profit-motivated ranchers' 
willingness-to-bid for forage must directly consider expected livestock prices and 
production costs. We do not believe that over the long-term, private land lease rates will be 
significantly different from what profit potential will allow, even if many ranchers are 
motivated by factors other than profit. Thus, there is no justification to include BCPI and 
PPI, the "ability-to-pay indices". 
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Determination of Pricing Areas 

Five pricing areas were considered by the GFTG. They included: 1) single or 
national area, 2) ecological areas, 3) economic areas, 4) state boundaries, and 5) local areas 
(allotments). Local areas were not considered in detail but the distribution of grazing costs 
and forage value for individual allotments were calculated. Sample size was limiting for 
evaluating ecological areas. 

Similar to the fmdings of the 1966 grazing fee cost survey, we found variability 
within specific areas to be as large as the variability between areas. Grazing costs and 
forage value between states, economic areas, and ecological areas were not statistically 
different except in a few cases. There is no economic basis to regionalize grazing fees. 
This implies: 1) a uniform fee like that used in the past or 2) a competitive bid system that 
attempts to collect the market value of the forage at the allotment level. Continuing to use 
a uniform fee will overcharge some and undercharge others. 




