














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 the total cost of grazing public and private lands
(USDA/USDI 1977), whereas studies conducted in the 1980’s (USDA/USDI 1986) and
updated in 1992 (USDA/USDI 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 define 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 PRIA fee formula (USDA/USDI 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 (USDA/USDI 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 terms
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 either 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,
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 apparent 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 permit, total grazing costs are equated (Workman 1988, Torell et al.
1992).

The theoretical basis for using permit 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, permit values should adjust as well3, 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 permit, the
government is not extracting all the value of the forage (Nielsen and Wennergren 1970)*.
An obvious equity question arises as to how or if ranchers should be compensated for the
loss in their wealth 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 permits>, 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 permits. 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.

Permit 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.

3Thc theoretical linkage between grazing fees and permit value has not been widely observed on an empirical

basis. After public land grazing fees increased from $0.33/AUM to a base value of $1.23/AUM in the 1960’s, permit
values continued to increase, Various market forces interact to determine value and permit value may have increased
still more if grazing feecs had not increased. Torell and Doll (1991) did find that as grazing fees on New Mexico state
trust 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.

It 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.

5Gardm:r (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.
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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 = A/V. This basic capitalization formula 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 firm’s (ranch’s) output is calculated,
and all costs except range forage are deducted. The remaining value is the residual return



13

to the grazing resource®. Dividing the residual return by the number of AUM’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 defined 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 retum 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 terms of the lease, length of the lease
period, who qualifies for submitting bids, commensurate property requirements, and
provisions for minimum and maximum bids. Certain leases may have a limited number 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 al. 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 formats to value public land
forage. Price-response formats 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 the benefits derived from public land forage and is not a forage valuation
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 grounds. It has been widely accepted as a valid method of valuing forage. All
cost items are explicitly defined and understandable. 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 staffing 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
terms 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
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
BLM/USFS 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, including 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 number 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 grazing 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:

FVI = The Forage Value Index, an index of private grazing land lease rates, as
determined through an annual survey conducted by USDA/NASS.

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

PPI = The Prices Paid Index, indexed prices that producers of livestock pay for selected
production items, as calculated by USDA/NASS on an annual basis. This index
does not include cost of living components, components of farm origin (feed,
feeder livestock, seed and fertilizer) or taxes (USDA/USDI 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 (USDA/USDI 1992).

The inclusion of the BCPI and PPI in the PRIA fee formula, 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 (USDA/USDI 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 information on the following topics:

D) 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 (USDA/USDI 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 specific 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 (USDA/USDI 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 (USDA/USDI 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 1I-1)’. Data on grazing permit investments (permit 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,

7Appcndix A provides additional detail about how costs were calculated and the specific assumptions that were
made.





