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Public Grazing in the West and
“Rangeland Reform ’94”

Jeffrey T. LaFrance and Myles J. Watts

Private grazing fees differ substantially and systematically across states in the West.
In contrast, federal policy establishes the same grazing fee on federal lands,
regardless of location. We analyze locational differences in private grazing fees with
an econometric model. Differences in private grazing fees across states can be
explained largely by economic forces consistent with a competitive spatial market. A
uniform increase in the federal grazing fee will lead to a large variation in economic

effects between states and across individual public lands ranchers. We propose the
permanent transfer of public grazing rights to the private sector.
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The general public appears to hold the view
that public lands ranchers pay substantially less
to graze livestock on federal lands than do
ranchers who lease similar privileges from pri-
vate landowners. This belief has contributed to
the public range policy reform movement popu-
larly known as Rangeland Reform ’94 (RR
’94). A major goal of RR ’94 is a substantial in-
crease in the grazing fee charged on federal
lands.! The current administration also appears
to link higher public grazing fees to improve-
ments in the environmental quality of federal
grazing lands (Council of Economic Advisors,
pp- 182-83). The result of this reform move-
ment has been a great deal of conflict and con-
troversy among ranchers, recreationists, envi-
ronmentalists, and United States Forest Service
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! Public grazing fee refers to the grazing fee charged on Forest
Service and Bureau of Land Management managed land. Private
grazing fee refers to the grazing fee charged on privately owned
grazing lands. Net private grazing fee is the private grazing fee re-
duced by the cost of landlord services. Net private grazing fees are
not equivalent to the value of public land forage because of differ-
ences in other terms of the contracts, including public access, envi-
ronmental requirements, and nonuse provisions.

(USFS) and Bureau of Land Management
(BLM) bureaucrats.

Current federal policy establishes the same
grazing fee on federal lands, regardless of loca-
tion. However, private grazing fees differ sub-
stantially and systematically across states in the
West. There are arguments and empirical evi-
dence on both sides of this issue. Nielsen pro-
vides an excellent discussion of why public
grazing fees should be geographically differen-
tiated due to several factors, including physical
characteristics of the land and forage, and the
local supply and demand conditions facing in-
dividual public lands ranchers. Tittman and
Brownell (USDA/USDI 1986) use a mass ap-
praisal approach based on 37,000 private graz-
ing permits and recommend that public grazing
fees be geographically differentiated. On the
basis of the mass appraisal by Tittman and
Brownell and a comparable survey of New
Mexico grazing leases, Fowler, Blake, and
Torrell argue for, and provide strong empirical
evidence of, significant geographical differ-
ences in private grazing fees, and also recom-
mend a variable grazing fee structure on federal
lands. On the other hand, Torell et al. use a
rancher survey and cost of production analysis
to argue that no significant difference exists in
public forage values between Wyoming, Idaho,
and New Mexico. Housemann’s approach and
conclusions are similar to Torell et al., in large
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part due to the large variation in private grazing
fees within states (also see Robertson).

The political economic argument for a uni-
formly low public grazing fee is straightfor-
ward. If the public grazing fee is the same for
all public land, and this fee is low enough to
ensure that even low-productivity lands can be
grazed at a positive profit, two things result.
First, all public lands ranchers have a common
interest in maintaining the low fee structure.
Any increase in the public grazing fee leads to
a common additional cost to each coalition
member and the same wealth loss per animal
unit month (AUM) for all coalition members
except those on the margin.? Second, the eco-
nomic and political strength of the coalition of
public lands ranchers is a decreasing function
of the public grazing fee, both financially and
geographically. Thus, a uniformly low public
grazing fee maximizes the political strength of
this group. Moreover, no subgroup of coalition
members has an interest in higher fees for any
other subgroup. Higher public grazing fees
threaten the coalition, but do not create any di-
rect benefits for groups that continue to pay
lower public grazing fees.

The USFS and BLM also have an interest in a
uniform public grazing fee due to the low ad-
ministration costs. However, the USFS and
BLM do not have a common interest in a uni-
formly low public grazing fee. A higher public
grazing fee adds to the agencies’ coffers and re-
mains easy to administer.> Any increase in pub-
lic grazing fees largely will be a wealth transfer
from public lands ranchers to the USFS and
BLM. But Watts and LaFrance show that in-
creases in public grazing fees can create incen-
tives for ranchers to become more exploitive of
the grazing resource in the short run. This re-
sult actually may be desired by the administer-
ing agencies because it provides a justification
for larger budgets and greater regulatory au-
thority.

An animal unit month is based on the quan-
tity of forage necessary to sustain a 1,000
pound cow for one month. This is typically de-
fined by range scientists to be 26 pounds of dry

2 Economic rents associated with public lands grazing is ex-
pected to be capitalized in the market value of grazing permits. In-
creasing the public grazing fee will reduce the value of those per-
mits. The reduction in wealth per AUM will be the same for all
permit owners in which current economic rents exceed the in-
creased public grazing fee payments.

? Permittees can take nonuse for up to three years and during
that period not pay for the permit. However, Johnson and Watts re-
port a price elasticity for nonuse of 0.2 estimated from 1963-84
data. Thus, increases in the public grazing fee largely result in
transfers to the agencies.
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matter grass per day (Kothmann). Several fac-
tors, which systematically differ across regions,
are likely to contribute to locational differences
in the value of an AUM of forage to a livestock
owner. These factors include (a) the nutritive
content of the available forage, (b) the quantity
of forage available per unit area, (c) the avail-
ability and proximity of livestock water to for-
age sources, and (d) local market prices for
livestock and substitute feed.

Figure 1 illustrates that private grazing fees
differ consistently across states via a compari-
son of the statewide average private grazing
fees (in constant 1992 dollars, using the im-
plicit price deflator for gross national product
as deflator) over the period 1965 through 1992.
Note, in particular, that the average private
grazing fee in Montana, for example, is higher
than the eleven-state average (Arizona, Califor-
nia, Colorado, Idaho, Montana, New Mexico,
Nevada, Oregon, Utah, Washington, and Wyo-
ming) in all years since 1966, while the private
grazing fee in Arizona is substantially lower
than the average in all years except 1987. Over
the twenty-eight-year sample period, the aver-
age real private grazing fee in Montana is
$12.75 per AUM, while it is $7.80 per AUM in
Arizona and $11.20 per AUM across all eleven
western states.

What are the differences in the local grazing
markets between the western states that con-
tribute to these persistent and systematic differ-
ences? Can these differences be measured and
explained in terms of economic forces, and how
do these forces affect the differences in costs of
grazing on private relative to public lands?
How will the fee increases in the initiative af-
fect public lands ranchers, the federal treasury,
and the economies of the western states? How
are these economic impacts distributed among
public lands ranchers and between states?
These are the issues we attempt to address in
this article. We analyze private grazing fees in
the eleven western states of the U.S. with an
econometric model of the market for livestock
grazing. One objective is to better understand
the basic economic forces that influence private
grazing fees and contribute to the observed dif-
ferences across states that have persisted over
the past three decades. We also attempt to iden-
tify the distributional impacts across states of a
continuation of a uniform public grazing fee on
public lands coupled with an increase in the fee
to a level that may equal or exceed currently
prevailing private net forage values in the
Desert Southwest.

Our findings show the data to be consistent
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Figure 1. Public and private grazing fees, 1965-92

with a competitive spatial market, and that dif-
ferences in private grazing fees across states
can be explained largely by economic forces.
Furthermore, a uniform increase in public graz-
ing fees will have different impacts on a state
like Arizona than it will have on a state like
Montana. Given the rules and regulations gov-
erning permittee rights and responsibilities on
federal grazing permits, it is conceivable that
grazing on federal lands may become unprofit-
able in some areas of the Desert Southwest un-
der the proposed increase in the public grazing
fee. An economically rational alternative to a
uniform public grazing fee would account for
differences in the nutritive value of forage,
quantity of forage, quantity and proximity of
stock water supplies, the effects of weather and
climate, and economic factors such as the local

market prices for livestock, hay, and the cost of
grazing on private lands.* We propose one such
alternative, the permanent transfer of grazing
rights to the private sector with complete trans-
ferability of grazing permits.

An Economic Model of Private Grazing Fees

In this section, we present a simple economet-
ric model of grazing fees for cattle on private,

* We are not advocating an effort to identify differentiated pub-
lic grazing fees on federal lands. Available evidence from the pri-
vate sector shows the variation in private grazing fees across land
parcels within individual states and regions to be high. Further-
more, the variation in private fees across land parcels has not been
well-explained or understood (see Duffield, Torell et al.). How-
ever, a single, nationwide grazing fee guarantees that fees will be
too high in some areas and too low in others.
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nonirrigated land in the eleven western states.
The analytical approach is based on a competi-
tive dynamic market for private grazing ser-
vices. This suggests that the average private
grazing fee in each year for a given state can be
modeled as a function of the respective state-
wide averages of expected prices for beef
cattle, alternative sources of feed and uses for
grazing land, the cost of other inputs, forage
conditions, and other factors. The typical pri-
vate grazing fee in state i for year ¢ is posited to
be of the general form

(.  p
= £ [B(pE ) E(DL).E(PL).Weo Pl 1o Do J4E:,

fori=1,...,N,and¢t=1, ..., T. In equation (1),
pE, is the price per AUM for the grazing per-
mit, E(p,.’f,) is the expected price of beef cattle
in the ith state for the sth year, E(pj,) is a vec-
tor of expected prices for other sources of feed
and alternative uses for private grazing lands,
E(p{,) is a vector of expected prices for other
inputs in the grazing operation, w;, is a vector
of variables that measure the influence of
weather on forage conditions and private graz-
ing fees, and €,;,is a random error term.

Forage conditions for the current grazing sea-
son are assumed to be random and unknown at
the time that the grazing contract is negotiated.
This is consistent with the available data on
private grazing fees, which consists of average
rates per AUM in each state during the spring
season of the current year. The statewide aver-
age yield over the most recent marketing year
for all hay other than alfalfa, y’,_, is used as a
measure of recent moisture conditions and an
indicator of the effects of hay inventories on
the demand for grazing. The remaining influ-
ences of weather and other factors on forage
conditions are treated as deviations from the
long-run normal, and subsumed into the inter-
cept and the residual in the statistical analysis.

In addition to statewide average hay yields
per acre, the explanatory variables in the
econometric model include the average price
received by farmers in each state for all beef
cattle during the previous marketing year,
pb,_|, the season average price received by
farmers in each state for all hay during the most
recent marketing year, p’ _,, and the previous
year’s private grazing fee for each state, pf,_;.
The dependent variable is the average monthly
rate per AUM in each year and state for cattle
grazing on private, nonirrigated land. The im-
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plicit price deflator for gross national product is
used as a deflator to measure all price variables
in constant 1992 dollars. The empirical specifi-
cation for the reduced form equilibrium grazing
fee relationship is given by

(2) p

=0, +B,,pf + Bi'2pi}t{—l + Bi,?syi’:t—l +Apf te,

where o, B, Bi2, B3, and A; are unknown pa-
rameters, €;,is an unobservable stochastic error
term fori=1,..., Nandt =1, ..., T. We as-
sume throughout that € = [, €,,, ..., &,]" is
distributed independently and identically as
N(O, )5

The sample period consists of the years 1965
through 1992, with 1964 used as an initial con-
dition for the lagged right-hand-side variables.
We begin with 1965 because no data on private
grazing fees are available prior to 1964. Also,
there are several years for which data on pri-
vate grazing fees are not available for Arizona
and Nevada due to the small number of private
grazing contracts in those states.

We deal with the missing data for Arizona
and Nevada in the following way. First, the
complete sample period for the nine other states
is used to perform empirical tests and to obtain
a model specification that includes cross-equa-
tion parameter restrictions associated with
those hypotheses we concluded are consistent
with the data. Second, we impose the cross-
equation parameter restrictions implied by the
results of those tests to obtain initial estimates
of the remaining parameters for Arizona and
Nevada by using the largest subsample with
continuous observations for these two states
(1964-75 for Arizona and 1968-75 for Nevada).

Next, the preliminary parameter estimates are
used to predict the missing observations with
the following recursion:

(a) if y;, is missing but y;,, is not, let

Ve = E(yi,tlyi,t—l) = o; + Bix, + Ay

(b) if y;, and y;,, are both missing, let

E(}’i,z—l ‘5’:’.:—2 )]

S}i,t = E(yi,t j}i,t—l) = E[yi‘t

-1
=..= E(yi,rb’i,:-j) = Z(.)Nf' (ai + B;xi,t—k ) + )“j;yi,t—j

> Empirical tests failed to reject this assumption.
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where y;,; is the value of the dependent vari-
able in the most recent previous year for which
the dependent variable is available. For nota-
tional convenience, in the definition of this re-
cursion, y;, is the dependent variable, x;, is the
vector of right-hand-side variables for the ith
state and the rth year excluding the lagged de-
pendent variable, and P, is the vector of param-
eters associated with Xx;,. In practice, estimates
for o, By, and A, say &;, B;, and A,, are used
in place of the unknown parameters.

Finally, with the above starting values for the
missing observations, the entire system of
eleven states and twenty-eight annual observa-
tions is estimated with the relevant cross-equa-
tion parameter restrictions imposed and the
above recursion iterated until the estimated re-
siduals vanish for each year and state with a
missing observation on the dependent variable.
This produces consistent predicted conditional
means for missing and nonmissing years in all
states, and the interpolated values for the miss-
ing data carry zero weight in the least squares
criterion for estimating the other unknown pa-
rameters.

Several hypotheses are considered in this
study. The first is whether private grazing fees
follow the same response pattern across states.
We argue that the technology for grazing live-
stock is essentially the same across states, and
that this technology has changed little over the
past several decades. Therefore, the derived de-
mand for grazing rights also should be similar
across states. Since the land that is used for
livestock grazing is a fixed input that has few
alternative uses, we expect a priori that the de-
rived demand for grazing is the major determi-
nant of the reduced form equilibrium private
grazing fee. For example, the market equilib-
rium response in private grazing fees in Mon-
tana, due to a 10% increase in the price of
Montana beef cattle, should be similar to the
response in any other western state to a corre-
sponding increase in the price of beef in that
state. The hypothesis of equal response paths
across states to changes in market prices can be
stated as the following cross-equation param-
eter restrictions: H,: B;; = By, Biz = P12, and A
=\, Vi=1, ..., N.If grazing technology is the
same across states and the private grazing mar-
ket is competitive and efficient, then we should
observe statistically similar response paths for
private grazing fees. A stronger restriction in-
cludes the following additional hypothesis of
equal response paths to changes in the weather/
feed stocks variable: H: B, = B,, Biz = Bios
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Bis=Pisand A=A, Vi=1,...,N.

Both of these hypotheses can be tested em-
pirically with the Wald, Lagrange multiplier, or
likelihood ratio tests, which are all asymptoti-
cally distributed as %%(q), where g is the num-
ber of parameter restrictions under the null hy-
pothesis (Engle). However, in small samples
with a relatively large number of parameters,
these test statistics have a considerable bias to-
ward rejecting a true null hypothesis (Laitinen;
Meisner; Bera, Byron, and Jarque). To account
for this, Sargan and Sylwestrowicz proposed
that the critical value for the likelihood ratio
test be modified to

q
(3) Ryp= NTlog[l +(m—)FCR(q,NT— K)}

where A%, is the modified critical value for the
likelihood ratio statistic at a prespecified level
of significance, K is the number of parameters
estimated under the unrestricted hypothesis, NT
— K is the number of degrees of freedom in the
unrestricted model, and F(q, NT — K) is the
critical value for the F distribution with ¢ and
NT - K degrees of freedom. Laitinen suggests
modifying the critical value for the Wald test to

NT - K\ W
4 [—"(]‘—)W~F(¢1,NT—K)

where W is the Wald statistic. This gives a
modified critical value for the likelihood ratio test
that is comparable to equation (3) defined by

NT - g
S N = (WT—:—K]FcR(q, AT - K).

The Monte Carlo results of Bera, Byron, and
Jarque imply that this size correction is inad-
equate for the Wald statistic in highly param-
eterized models, but careful examination of
their table 3 shows the correction to be reason-
ably accurate for the likelihood ratio statistic.
Letting A, denote the critical value for a x*(q)
random variable, it can be shown that A\, <
A2, < Aly. None of these critical values are
exact in small samples when the residual vari-
ance-covariance matrix is estimated and/or the
model is nonlinear in the parameters, so we re-
port all three.

Another modeling question is the role of the



452 August 1995

Amer. J. Agr. Econ.

Table 1. Estimated Private Grazing Fee Prediction Equations, 1965-92

Beef Hay Hay Grazing Durbin’s

State Constant Price, Price, Yield, Fee,_, R? h

Montana -0.107 0.0231 0.0222 2.23 0.486 0.880 1.62
(1.27) (0.00596)  (0.00383)  (0.815) (0.0403)

Idaho 2.08 0.0231 0.0222 -0.185 0.486 0.818 0.05
0.792) (0.00596)  (0.00383)  (0.270) (0.0403)

Wyoming 1.15 0.0231 0.0222 0.987 0.486 0.465 -0.05
(1.35) (0.00596)  (0.00383)  (0.815) (0.0403)

Colorado 6.86 0.0231 0.0222 -2.98 0.486 0.882 0.14
(1.52) (0.00596)  (0.00383)  (0.855) (0.0403)

Washington 6.35 0.0231 0.0222 -1.98 0.486 0.775 0.51
(1.50) (0.00596)  (0.00383)  (0.587) (0.0403)

Oregon 10.7 0.0231 0.0222 -5.18 0.486 0.878 0.11
(1.93) (0.00596)  (0.00383)  (0.997) (0.0403)

California 5.06 0.0231 0.0222 -1.23 0.486 0.775 -0.49
(1.52) (0.00596)  (0.00383)  (0.556) (0.0403)

New Mexico 1.08 0.0231 0.0222 -0.488 0.486 0.453 -1.25
(1.29) (0.00596)  (0.00383)  (0.735) (0.0403)

Utah 0.471 0.0231 0.0222 0.585 0.486 0.066 -1.87
(1.67) (0.00596)  (0.00383)  (0.885) (0.0403)

Arizona 0.659 0.0231 0.0222 -0.399 0.486 0.531 -0.35
(1.01) (0.00596)  (0.00383)  (0.220) (0.0403)

Nevada —4.74 0.0231 0.0222 3.74 0.486 0.009 0.11
(2.15) (0.00596)  (0.00383)  (1.64) (0.0403)

Note: Estimated asymptotic standard errors are in parentheses below the coefficient estimates. R? is the squared correlation between the
observed and predicted values of the dependent variable. Durbin’s A is an asymptotically n(0, 1) statistic for serial correlation in the error

terms when the model includes a lagged dependent variable.

weather/feed stocks variable, which we mea-
sure with the statewide average yield for
nonalfalfa hay. This variable represents at least
two potential influences: the immediate effects
of weather on the quantity of forage on grazing
lands, and the influence of changes in the
carryover stocks of alternative feed sources on
the demand for grazing. The former is properly
modeled with a static influence on the current
private grazing fee (LaFrance and Burt), while
the latter will have dynamic effects. The speci-
fication in equation (2) is consistent with the
feed stock influence being dominant. But if hay
yields act more like a weather variable, the ap-
propriate model specification would be

(6) pf = o, +B,,pby +Biopk o + Byt

+ A'i(pf:z—l - Bi,s))i’ft-z) + si,t
fori=1, ..., Nand t =1, ..., T, so that hay
yields have a static effect on current grazing
fees.

The models in equations (2) and (6) are
nonnested, and classical hypothesis tests cannot
be applied directly to select between them.
However, the likelihood dominance criterion

often can be used to discriminate between two
nonnested models (Pollak and Wales). This
leads us to conclude that the static specification
given by equation (6) is dominated by the dy-
namic specification in equation (2). The likeli-
hood ratio statistic for equation (2) versus (6) is
18.54 with all parameters unrestricted, 11.86
with price coefficients equal across states, and
2.00 with price and hay yield coefficients equal
across states. These statistics are asymptotically
x*(1) random variables, leading us to reject the
static specification in the first two cases, but
not in the last. However, restricting all price
and hay yield coefficients to be equal across
states is strongly rejected by the data, while
there is little empriical evidence against the hy-
pothesis of equal price coefficients. Therefore,
we focus on the dynamic specification.

Empirical Results

Under all hypotheses and model specifications,
the system of equations in (2) is estimated us-
ing Zellner’s seemingly unrelated regressions
equations method. A single iteration on the esti-
mated residual variance-covariance matrix is
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Table 2. Hypothesis Tests, Given Dynamic Lagged Hay Yield Effects

Restricted price effects, zero hay yield effects:

Critical values: o Nex
0.10 33.20
0.05 36.42
0.01 42.98

Restricted price effects, unrestricted hay yield effects:

Critical values: o Neg
0.10 33.20
0.05 36.42
0.01 42.98
Restricted price and hay yield effects:
Critical values: o Neg
0.10 43.15
0.05 46.77
0.01 54.09

Restricted hay yield effects given restricted price effects:

Critical values: o Neg
0.10 13.36
0.05 15.51
0.01 20.09

Unrestricted versus no hay yield effects given restricted price effects:

Critical values: o Nee
0.10 14.68
0.05 16.92
0.01 21.67

A =30.55
New New
36.92 39.76
40.52 43.96
47.80 52.64
A =33.46
New New
38.41 41.49
42.14 45.87
49.69 54.93
A =62.08
A'ZCR xaCR
48.41 53.37
52.55 58.43
60.95 68.95
A =28.62
New New
14.42 14.84
16.71 17.28
21.65 22.60
A =29.06
New New
15.79 16.30
18.18 18.85
23.33 24.45

employed to guard against spurious overfitting
of one or more equations in small samples with
a large number of estimated parameters. The re-
sulting parameter estimates nevertheless are
consistent and asymptotically efficient
(Rothenberg and Leenders).

The model estimates with the price coeffi-
cients equal across states and the missing ob-
servations predicted iteratively are reported in
table 1.6 The results of the hypothesis tests are
reported in table 2. The hypothesis of equal
price coefficients across states cannot be re-
jected at standard levels of significance. We
conclude that the across-state restrictions on the

¢ Empirical results for the unrestricted specification and re-
stricted specification for the nine states with complete data are
contained in an expanded version of the paper that is available
from the authors upon request.

price coefficients are supported by the data and
should be maintained. The test of equal hay
yield coefficients leads us to reject this hypoth-
esis at the 1% level of significance, both in
terms of the joint test for restricting the price
and hay yield coefficients and the marginal test
for restricting the hay yield parameters given
equal price coefficients. The test for including
the hay yield variables with unrestricted coeffi-
cients, given restricted price coefficients, leads
us to conclude that the hay yield variables with
unrestricted coefficients should be included in
the model specification.

The above conclusions from the hypothesis
tests are supported further by empirical results
estimated but not reported in table 1. First, the
parameter estimates for the price coefficients in
the unrestricted specification are quite similar
across states. Second, the precision of the point
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estimates on all parameters is increased in the
restricted specification, as would be the case
when the restrictions implied by a true null hy-
pothesis are imposed. Third, the statistical
properties of the individual equations do not
deteriorate substantially when the cross-equa-
tion restrictions on the price coefficients are
imposed. Finally, the parameter estimates are
not influenced much when the missing observa-
tions for Arizona and Nevada are interpolated
iteratively and the restricted model is estimated
jointly for all eleven states.

Given these results, the predicted state-by-
state private grazing fees are constructed as fol-
lows. The previous year’s observations of the
right-hand-side variables are used to predict the
short-run equilibrium private grazing fee from
the estimated regression equation

@) IA’f,: = d’i + Blpfz—l + B2pi}:t—1 + B3,iy,"fx—1 + }‘sz—l’
i=1,...,N

where the * indicates a predicted value, and use
has been made of cross-equation parameter re-
strictions. For calculating long-run equilibrium
private grazing fees, it is useful to think of beef
and hay prices and hay yields remaining con-
stant in real terms for several years. Then for

Al < 1, the predicted market-clearing private
grazing fee in each state converges to

(8) Pf = (G, +Bp’ + B,p! + B, /A - D),
i=1,..,N.

When I?»I < 0.5, convergence is more than

95% complete after five years.

In several states, real private grazing fees
trended downward during the decade from the
early 1970s to the early 1980s. We compared
the predicted long-run private grazing fees for
the period 1965-92 using the sample means for
pt, pt, and ¥! in equation (8) with the long-
run predictions obtained for the ten-year period
1983-92 using the ten-year averages for beef
and hay prices and hay yields, as well as the
short-run predictions for 1992. This reveals two
things. First, there are substantial differences in
the levels of the predicted private grazing fees
across states, with the minimum private grazing
fee (Arizona) ranging from 45% to 60% of the
maximum (usually Montana). Second, private
grazing fees in some states are consistently
higher than the eleven-state average, while pri-
vate grazing fees in other states are consistently
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lower than the average. In particular, private
grazing fees in California, Colorado, Montana,
Washington, and Wyoming consistently are
among the top five in the region, while private
grazing fees in Arizona, New Mexico, and Ne-
vada consistently make up the bottom three.
The high-value grazing states tend to have
more nutritious grasses in larger quantities
coupled with more water, while the relatively
low-value grazing states tend to have less nutri-
tious forage, less forage per unit area, and less
water.

Landlord Services and the Net Value of
Forage

Private landowners often provide many services
to grazing tenants not provided on public lands.
These include (a) fencing, including initial in-
vestments and maintenance expenditures; (b)
access to water, including investments in water
facilities and their maintenance and upkeep; (c)
exclusion of access to the grazing tract by indi-
viduals other than the grazing tenant and land-
owner; (d) hunting, fishing, and timber-harvest-
ing rights; and (e) periodic moving, checking,
and supplemental feeding of livestock. These
rights and services have an opportunity cost to
landlords and are valuable to tenants. Conse-
quently, their value is incorporated into the
market price for private grazing. Estimates of
the cost of landlord services are necessary to
identify the value of forage net of landlord ser-
vices provided on private but not public grazing
lands for a proper comparison of public and
private grazing fees.

Frequent efforts to estimate the value of land-
lord services have been made in New Mexico
over the last decade. Recent estimates by
Torell, Ghosh, and Fowler place the cost of
landlord services at $1.88 per AUM for New
Mexico in 1989, approximately 30% of the pri-
vate grazing fee in New Mexico for that year.
This is equivalent to $2.10 per AUM in 1992
dollars.

We estimated the cost of landlord services for
the other western states in 1992 dollars using
two methods: (a) by assuming that landlord
costs are 30% of the private grazing fee in all
states, and (b) by assuming that real landlord
costs are $2.10 per AUM in all states. The first
method implies that the net private grazing fee
is 70% of the private grazing fee. This assump-
tion is supported by the fact that 30% of private
grazing fees has been the estimated cost of
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landlord services in New Mexico from a variety
of methods and a number of studies over the
past decade (Gray, Fowler, and Foster; Fowler
et al.; Torell, Ghosh, and Fowler; and Torell
and Fowler). The second method tacitly as-
sumes that the cost of landlord services and the
average level of services provided per AUM are
uniform across states. These two extremes are
useful benchmarks for comparison, and they
produce very similar results.

We obtained the following estimates for the
1965-92 average real net private grazing fees:
Arizona, $5.40-$5.60; California, $9.45-
$11.40; Colorado, $9.20-$11.00; Idaho, $7.55-
$8.70; Montana $8.90-$10.65; Nevada, $5.40—
$5.65; New Mexico, $6.50-$7.20; Oregon,
$8.25-$9.70; Utah, $7.25-$8.25; Washington,
$9.00-$10.80; and Wyoming, $8.40-$9.90. The
eleven-state average real net private grazing fee
is estimated to be between $7.80 and $9.00 per
AUM. This suggests that cost differences be-
tween public and private grazing rights are not
as large as many may believe. We should use a
figure between $7.80 and $9.00, rather than
$11.10, for the average net forage value on pri-
vate grazing lands when making the compari-
son with federal grazing fees.” Moreover, net
private grazing fees should be higher than the
value of public grazing due to factors such as
public access, nonuse, environmental consider-
ations, and so forth.

In an effort to determine if the above esti-
mates for real net private grazing fees are rea-
sonable, we employed an indirect comparison
to a long-run competitive capital market equi-
librium. Denote by V the market value of an
AUM'’s worth of private grazing land, P the pri-
vate grazing fee per AUM, C the opportunity
cost of landlord services, p the real risk-free
rate of return, and O other income and cost
flows to the landowner such as risk premia or
expected capital gains or losses. The competi-
tive equilibrium in the capital market for pri-
vate grazing land satisfies

9 pV=P-C+o0.

Now, define B = C/P, the proportion of the pri-
vate grazing fee that is due to the opportunity

7 This analysis does not include nonservice differences between
private and public grazing arrangements. Such differences include
public access, nonuse (Johnson and Watts), and stewardship con-
siderations (Watts and LaFrance). As such, we are not suggesting
that the grazing fee on federal land should be 70% of the private
fee. Furthermore, differentiated grazing fees, even if perfectly ap-
plied, will not result in public lands being managed in a socially
optimal manner (Libecap).
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cost of landlord services; r = P/V, the ratio of
cash rent to land value on private grazing land;
and o = O/V, the ratio of other net income flows
to grazing land value. Then equation (9) can be
rewritten conveniently as

(10) p = (1-P)r+o.

Unpublished data on the statewide average
rent-to-value ratios are available from the Na-
tional Agricultural Statistics Service for the
years 1950 through 1992, with a few gaps in
some years for some states. These data are
quite volatile from year to year due to the im-
pacts of weather and other phenomena. To
overcome this volatility and to obtain a sense of
long-run average relationships, we calculated
1950-92 average annual rent-to-value ratios for
each state as estimates of the long-run equilib-
rium values for r. Given these figures and the
state-level estimates for B developed above, we
are able to generate estimates for the composite
rate of return, (p — 0), on a state-by-state basis.

At this point there is an identification prob-
lem in that the real risk-free rate of return can-
not be measured separately from the real rate of
return that is due to other factors. This can be
partially overcome, however, if we assume that
p is constant across states; that is, the real risk-
free rate of return is constant across comparable
but spatially separated assets. Tacitly, a risk-
neutral investor is indifferent between owning
equally profitable grazing land in, say, Montana
or Arizona. We then estimate the overall aver-
age long-run equilibrium composite rate of re-
turn from the aggregate 1950-92 eleven-state
average as

a1y -2 =01A-pr

for any given value of the average ratio of land-
lord costs to private grazing fees, . With state-
level estimates of P, we calculate each state’s
nonrisk-free real rate of return due to other fac-
tors as a deviation from the West-wide average

(12) o,-0 =(p-2)+1-B)r.

The eleven-state average rent-to-value ratio
for 1950-92 is 4.81%. This implies that if the
West-wide equilibrium average opportunity
cost of landlord services is 30% of the equilib-
rium private grazing fee, then the average equi-
librium composite real rate of return on private
grazing lands is 3.37% per year. This result is
striking in that it is almost identical to the
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Table 3. Long-Run Equilibrium Rates of Return on Private Grazing Lands

Net
Equilibrium Private Rent-to- Real Rate of Return (%)
Grazing Grazing Fee ($)° Value p-o° o-20o°
Fee® _— Ratio

State (€3] 1 2 (%) 1 2 1 2

Arizona 7.70 5.40 5.60 3.01 2.11 2.19 1.26 1.71
California 13.50 9.45 11.40 3.59 2.51 3.03 0.86 0.87
Colorado 13.10 9.20 11.00 4.23 2.96 3.55 0.41 0.35
Idaho 10.80 7.55 8.70 6.44 4.51 5.19 -1.14 -1.29
Montana 12.75 8.90 10.65 4.27 2.99 3.57 0.38 0.33
Nevada 7.75 5.40 5.65 5.61 3.93 4.09 -0.56 -0.19
New Mexico 9.30 6.50 7.20 3.67 2.57 2.84 0.80 -1.06
Oregon 11.80 8.25 9.70 6.15 4.31 5.06 -0.94 -1.16
Utah 10.35 7.25 8.25 6.53 4.57 5.21 -1.20 -1.31
Washington 12.90 9.00 10.80 5.06 3.54 4.24 -0.17 -0.34
Wyoming 12.00 8.40 9.90 4.32 3.02 3.56 0.35 0.34
11-State avg. 11.10 7.80 9.00 4.81 3.37 3.90 0.00 0.00

*Due to the volatility in the year-to-year rent-to-value data, we focus on long-run equilibrium grazing fees. These figures should not be

applied to a specific time period.

®Numbers under columns labeled with a 1 are based on landlord costs of 30% of private grazing fees. Numbers under the columns labeled

with a 2 are based on landlord costs of $2.10/AUM.

3.35% figure estimated by Torell and Doll via
least squares regression on a cross-section of
New Mexico ranch sales data. This suggests
that a reasonable estimate of the equilibrium
opportunity cost of landlord services is 30% of
the private grazing fee across all eleven western
states. On the other hand, if landlord costs are
$2.10/AUM, then the West-wide average com-
posite real rate of return is 3.90% per annum.
Table 3 presents state-by-state estimates of
the predicted long-run equilibrium real private
grazing fees, net private fees based on both the
30% and $2.10/AUM landlord cost rules, aver-
age rent-to-value ratios for private grazing
lands, the composite real rate of return to pri-
vate grazing land, and the residual rates of re-
turn due to factors that vary from state to state.
As noted above, these factors may include such
things as differences in risk premia, expected
capital gains or losses, mineral royalties, hunt-
ing fees, or differences in landlord costs not
captured by either of our simple rules of thumb.
The eleven western states are divisible into
three groups: (a) Arizona, California, and New
Mexico, where o, — o ranges from 0.80 to
1.71; (b) Colorado, Montana, and Wyoming,
where o; — 0 ranges from 0.33 to 0.41; and (c)
Idaho, Nevada, Oregon, Utah, and Washington,
where o, — 0 ranges from —0.17 to —1.20. Note
that the states in each of the three groups form
a contiguous region with somewhat similar
characteristics. Thus, we should expect the real

rates of return to agricultural assets in the states
within these subregions to be comparable to
one another. It is tempting to attribute at least
part of the positive figures in the Desert South-
west to expected capital gains due to population
growth.

Private forage values can be compared with
the RR ’94 fee structure over the historical pe-
riod to estimate the latter’s economic impacts.
The current method for setting grazing fees on
federal lands is mandated by the Public Range-
lands Improvement Act (USDA/USDI 1977).
Under this act, and its temporary extensions in
each year since 1985, federal grazing fees are
determined by the formula

(13) Fee,=1.23[(FVI,, + BCPI, - PPI,_,)/100]

where FVI,_, is a forage value index defined as
the eleven western state average private grazing
fee in the previous year divided by the 1967 av-
erage private grazing fee; BCPI,_, is a beef
cattle price index defined as the average price
received for all beef in the eleven western
states in the previous year divided by the 1967
average price received for all beef cattle; PPI,_,
is the index of prices paid by farmers in the
previous year, with a value of 100 in the 1967
base year; and $1.23 per AUM is the 1967 base
year public grazing fee. This formula is applied
uniformly across all USFS and BLM grazing
lands and has been in effect since 1978.
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The method for setting grazing fees in the RR
’94 initiative is given by the formula

(14) Fee,=3.96 x FVI, ,

where FVI,, is the weighted average private
grazing fee (weighted by federal AUMs) di-
vided by $8.67, which is the average private fee
for the three-year period 1990-92. The new for-
mula is proposed to be phased in over three
years, and private grazing fees for seventeen
western states (the original eleven plus North
Dakota, South Dakota, Nebraska, Kansas,
Oklahoma, and Texas) are included in the cal-
culations. The base fee of $3.96 per AUM is the
average minimum net forage value for grazing
rights on federal lands obtained from two esti-
mation methods: (a) a 1991 update of the 1983
appraisal of the value of livestock grazing on
federal lands in sixteen western states, and (b) a
1991 update of the 1966 Western Livestock
Grazing Survey. The appraisal update generated
a range of estimated forage values from $4.68
per AUM in the Desert Southwest (Arizona,
southeastern California, Nevada, and south-
western New Mexico) to $10.26 per AUM in
the Northern Plains (North Dakota, South Da-
kota, and northern Nebraska). The grazing sur-
vey update increased the PRIA base rate to
$3.25 per AUM for 1991. The base fee of $3.96
per AUM in the new formula is the simple aver-
age of $3.25 and $4.68 per AUM.

We estimated the impacts that the RR *94 fee
system would have had on federal grazing fees
over the historical period 1965 through 1992 in
the following manner. Net private grazing fees
for the private sector were calculated as 70% of
private grazing fees in each state. We then esti-
mated what public grazing fees would have
been if the RR *94 formula had been used over
the past three decades using the available
eleven-state average private grazing fee rather
than the full seventeen-state average since the
latter is not available for the historical period.
However, this should not create a significant
bias since most of the livestock grazing on fed-
eral lands occurs in the eleven western states.

Changing the method for setting federal graz-
ing fees to the RR ’94 proposal would have
substantially increased grazing fees on federal
lands over the past three decades. The average
increase in USFS grazing fees is $2.48 per
AUM in constant 1992 dollars over the twenty-
eight-year period, while the average increase is
$2.72 per AUM on BLM lands, approximately
100% and 125%, respectively, of the actual
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grazing fees. As should be expected given the
way in which the RR ’94 fees are calculated
(using minimum forage values), the average RR
’94 fee is close to the estimated average net pri-
vate grazing fee of $5.45 per AUM in Arizona
and $5.30 in Nevada. For each of the last five
years in the historical period, the RR 94 graz-
ing fee is higher than the estimated net private
grazing fee in Arizona. This provides some in-
sight into the furor caused by the proposed in-
crease in public grazing fees to $4.28 per AUM,
as well as a basis for the compromise proposal
of $3.45 per AUM by Senator Reid of Nevada
in the fall of 1993.

Given these estimates, if current economic
conditions persist in the market for livestock,
then an increase of the magnitude proposed in
RR ’94 could lead to negative economic rents
to public land grazing permits in the Desert
Southwest. We would expect further that the in-
creased public grazing fees would cause the
market value of some federal grazing permits in
this region to fall to zero, and that those public
lands ranchers earning negative economic rents
would eventually exit the industry.

How Much is at Stake?

It is well established that the relatively low
public grazing fees and the expectation that
these low fees will continue into the future has
led to a capitalized market value for public land
grazing permits (Gardner 1962, 1963, 1989;
Hooper; Martin and Jeffries; Roberts; Torell
and Doll). Torell and Doll estimated the real
capitalization rate for the relative cost advan-
tage on public grazing lands to be 3.35% per
annum, and that 85% to 90% of all current pub-
lic grazing land permittees have purchased their
public land leases from someone else. Thus,
most public lands ranchers have paid an initial
investment cost for their federal grazing per-
mits that at least partially absorbs any benefits
due to relatively low public grazing fees. More-
over, even those ranchers that have not pur-
chased grazing permits from existing permit-
tees face an opportunity cost associated with
keeping rather than selling their permits in the
open market. Any increase in federal grazing
fees will lead to lower net incomes and a fall in
the market value of federal grazing permits.
The main result is a wealth transfer away from
public lands ranchers and toward the USFS and
BLM.

Table 4 reports estimates of the impacts of
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Table 4. Western States Federal Grazing Permits and Increased Annual Payments to the USFS

and BLM under Rangeland Reform ’94

Average Annual Cost/Permit ($)

Number of AUMs Number of Permits Statewide

Weighted Cost per

State USFS BLM USFS BLM USFS BLM  Average Year ($)
Arizona 1,057,895 684,664 498 838 5,269 2,222 3,358 4,500,000
California 400,169 378,516 880 757 1,127 1,361 1,235 2,000,000
Colorado 882,598 693,303 1,151 1,774 1,902 1,063 1,393 4,100,000
Idaho 765,524 1,372,839 1,162 2,240 1,633 1,667 1,655 5,600,000
Montana 516,863 1,317,677 1,092 3,873 1,174 925 980 4,900,000
Nevada 258,679 2,487,130 186 723 3,452 9,357 8,149 7,400,000
New Mexico 783,707 1,922,603 1,125 2,475 1,728 2,113 1,993 7,100,000
Oregon 443,161 1,043,641 562 1,431 1,956 1,984 1,976 3,900,000
Utah 578,283 1,317,800 1,232 1,744 1,164 2,055 1,686 5,000,000
Washington 112,692 26,377 171 331 1,634 217 700 350,000
Wyoming 632,757 2,012,250 703 2,748 2,232 1,992 2,041 7,000,000
11 States 6,432,328 13,256,800 8,762 18,934 2,116 2,269 2,288 52,000,000

the RR ’94 proposed fee increase on the value
of federal grazing permits for each of the
eleven western states. The cost estimates pre-
sented in the table were developed as follows.
Figures for the total number of AUMs and num-
ber of permittees on USFS and BLM grazing
lands in each state for the fiscal year 1991-92
(USDA, USFS; USDI, BLM) were multiplied
by the average fee increase of $2.48 per AUM
for BLM land and $2.72 per AUM for USFS
land. The statewide totals are the sum of the
separate cost estimates for higher BLM and
USFS grazing fees. The average cost per permit
is calculated as a weighted average, with the
number of permits of each type used as
weights.

Focusing on statewide totals, or the aggregate
figure for the entire west, there is not much
money at stake for the overall economy or for
any given state. For the entire country, the issue
amounts to less than 25¢ per person per year.
However, due to the relatively small number of
permittees (about 2,500 per state) the stakes are
slightly less than $2,300 per permit per year.
For public lands ranchers that continue to graze
on federal lands, this translates into an average
reduction in the discounted present value of
their net incomes of just under $70,000 per
grazing permit using a 3.37% real discount rate.

Discussion and Conclusions

Our results offer substantial evidence that pri-
vate grazing fees vary systematically across ar-
eas in response to economic forces. This im-

plies that a nationwide uniform public grazing
fee is likely to be both inefficient and inequi-
table. Large public lands ranchers in relatively
high forage value regions benefit more from a
uniformly low fee than do small operators in
low valued areas. However, there are strong po-
litical economy arguments for a uniform public
grazing fee. Thus, the current public debate
has, not surprisingly, focused on the level of
“the” public grazing fee. Moreover, it is very
unlikely that the federal government has the
ability to determine efficient public grazing
fees on a site-by-site basis. It also may be
likely that, on marginal grazing lands at least,
higher fees will lead to more exploitation of the
grazing resource rather than less (Watts and
LaFrance). This suggests to us that the current
public rangelands policy debate is misdirected.
A desirable grazing policy would (a) provide
incentives for good stewardship, (b) provide a
mechanism by which grazing can be precluded
by those groups with sufficient interest in doing
so, and (c) reduce the political strife surround-
ing grazing and other uses of public lands. This
can be accomplished if grazing rights on public
lands are transferred permanently to the private
sector. Privatization would force the permit
holders—be they ranchers, recreationists, or
preservationists-conservationists—to bear the
costs and receive the benefits of their manage-
ment decisions.

Transferring only part of the rights to land is
complex because uses are not independent.
Therefore, the rights transferred and associated
restrictions to these rights must be precisely
specified. The agreements would need to deal
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with public access, fire and weed control, live-
stock predator losses, timber harvesting, and
mineral rights. Privatization would reduce po-
litical strife by giving various interest groups
alternative means to influence land manage-
ment by the purchase and sale of grazing rights.
Moreover, there is by now an ample precedent
for transferable permits to harvest salmon on
the Pacific coast, discharge emissions into the
air, and so forth.

The method of transfer and who receives the
initial grazing right is not as important from a
societal point of view as the occurrence of
transfer. If the initial transfer of the grazing
rights is not to someone who prizes those
rights, then we can expect that the rights will be
sold to someone who values them more highly.
Possible mechanisms for initially allocating
grazing rights include selling them to the high-
est bidder, giving them away by lottery, giving
them to the current permit holder, or selling
them to the permit holder at the capitalized
value of the current public grazing fee.?

Our preference is to sell the permits to the
current permit holders. The value could be
based on the capitalized value of the current
public grazing fee payments for each permit.
Adding a premium to this base may be justified
because (a) the rancher receiving the secure
ownership of the grazing right would have in-
creased control, (b) there would be no future
payment uncertainty since no further payment
to the government would occur, and (c¢) other
rights would be better established. In addition,
because the development and maintenance of
water systems, fences, canals, roads, and so
forth are costly, and because they substantially
affect the productivity and profitability of graz-
ing, these improvements should be transferred
to the buyer along with the right to graze. The

8 The U.S. Supreme Court has ruled that the current market
value of the public grazing permits capitalized into base ranch val-
ues should not be considered in setting grazing fees on federal
lands. Therefore, it appears that permit holders do not have any le-
gal “ownership” beyond the permit period and terms thereof. On
the other hand, when ranches with grazing permits are purchased,
the price paid for the ranch includes the capital value of expected fu-
ture profits from the federal permits. The loss of the permit may cause
financial hardship, particularly if the ranch is mortgaged, the permit
value is used for collateral, and the permit returns are necessary
for debt repayment. After the permit is transferred at the capital-
ized value of the current public grazing fee, the permit is owned by
the purchasing rancher and the rancher no longer pays an annual
grazing fee. Under such a scenario the wealth is unchanged. In
fact, the rancher’s wealth position may be improved because the
long-term rights to the grazing permit have been ensured.
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establishment of well-defined ownership rights
to water and other improvements in the private
sector will increase the value of the grazing
rights and provide for a more efficient set of in-
centives in the market for public lands ranching.
However, transferring the grazing rights to some-
one other than the current permit holders vio-
lates the Pareto criterion for sound social policy
and is likely to be politically quite difficult.

We propose further that the returns from the
sale of the grazing rights be used to purchase
and maintain those areas of high recreation and
conservation-preservation value. The grazing
rights purchased to enhance recreation and/or
conservation-preservation values also should be
managed by the private sector. Groups which
highly prize nonagricultural uses could be allo-
cated funds generated from the grazing rights
sales. The allocation mechanism could be simi-
lar to the National Science Foundation competi-
tive research grants program. Each group would
expend its funds to purchase grazing permits
from ranchers for areas the group most highly
values. The purchase of the grazing right is a
win-win solution since the rancher voluntarily
sells the grazing rights to those wishing to re-
strict grazing, while purchasers will only buy
grazing rights that are the most valuable for
their alternative uses. Moreover, this mecha-
nism provides a direct means for nongrazing in-
terests to exercise control over federal grazing
lands, which is currently impossible under ex-
isting laws and regulations.

Such a market for grazing rights encourages
those areas most valued for nonagricultural
uses to be allocated to nonagricultural use, and
those areas more valued for livestock grazing to
be allocated to livestock grazing. Selling the
permits would reduce taxpayer management
costs, reduce long-term political wrangling and
associated costs, provide a nonpolitical mecha-
nism for nonagricultural users to gain more
control of highly prized public lands, reduce
the size of government, and improve land stew-
ardship. We believe that the transfer of grazing
rights to the private sector offers the best hope
for the successful resolution of the continuing
conflict over federal grazing policy, while pro-
viding a straightforward mechanism for a
Pareto improvement for all interested parties in
the private sector.
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