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1.

IntroducBon

Ranchers, rural communi?es, and those interested in agricultural produc?on and the incidence of
wildﬁres in the Basin and Range Region at present have liFle sound analysis to support related issues
with the Bureau of Land Management (BLM), or other federal and state departments that fashion
regula?ons and policies. These ci?zens and groups lack signiﬁcant input into such regula?ons and
policies. The result is that the many cons?tuents that have a stake in the policies and regula?ons of
federal and state lands are leL out of important decisions about grazing, wildﬁres, wildlife habit and
other major decisions about management of resources that impact their livelihoods.
This analysis is designed to provide those who have not had access to systema?c informa?on about
rangeland issues men?oned above with informa?on that can give them a substan?ve role as
stakeholders. Examples of issues which could use the input of ci?zens, communi?es and agencies that
are now leL out of policy and regulatory decisions include:
How to deal with horse popula?ons,
Diﬀerences between grazing perennials and invasive grasses,
Wildﬁre management and control,
Grazing aLer wildﬁres,
Ac?ve ranching versus alloca?ons to wilderness, and
Other emerging policy and regulatory maFers
One of the cardinal features of public policy and regulatory decisions is full inclusion of stakeholders.
And, in regions where the federal and state governments control large areas of public lands there is
reason to provide stakeholders analysis so they have a beFer informed voice in decisions than are now
made.
* Stanley R. Johnson is Assistant to the Dean, Michael D. Helmar is Research Manager, College of
Agriculture, Biotechnology, and Natural Resources, Thomas R. Harris is Professor and Director of the
University Center for Economic Development, Department of Economics, and Michael H. Taylor is
Assistant Professor/State Specialist, Department of Economics/Coopera?ve Extension Service, all at the
University of Nevada, Reno, Reno, Nevada 89557.

This report provides the beginnings of a stronger basis for broad par?cipa?on and input of ci?zens,
groups and private and public agencies into the decisions. The preliminary analysis provided in this
report and perhaps other systema?c analyses provides an opportunity for stakeholders to get their feet
under the table in public land decisions that impact them. We wish to stress that the analysis is
preliminary, and much of it is dependent on previously available scien?ﬁc reports. For example, the
costs and returns budgets from the land grant universi?es (unfortunately some?mes dated), the wildﬁre
model that is only for a part of the Basin and Range Region, community economic models are just for
Nevada, cheatgrass coverage es?mates that are not complete, BLM and Forest Service AUM numbers
that are not completely aligned with NASS caFle numbers, and the scoring analysis that at this point may
be incomplete. Pinion and juniper encroachment is not addressed. But with these and other
qualiﬁca?ons we have a start on ge`ng more rancher and other ci?zen inclusion into range land
decisions of federal and state agencies.
The focus of this analysis is two-fold: why have the caFle numbers been reduced in recent years and
engaging in the current debate about cheatgrass grazing especially during the fall term of the year when
it is edible by caFle. Of course, there are other issues that deserve input by the broad set of
stakeholders. But we will concentrate on just two in this analysis, although the data summarized and
presented can be used for a number of related issues.
2.

ObjecBves

The objec?ves of this research project will support several versions of the to-date untested policy and
regulatory decisions about cheatgrass and reduced caFle numbers. The general objec?ve is to provide
the ranchers, rural communi?es and others stakeholders with vested interest in capaci?es to supply
input into the decisions of the BLM on policy and regulatory decisions guiding public grazing lands
management in the Region. It is high ?me that all of the par?cipants in decisions about the range and
the landscape in the Basin and Range Region have a full opportunity to provide input into the decisions
that are now being more or less handed down from the federal agencies and in fact, several state
agencies as well. Again, the general focus of our analysis is caFle numbers and cheatgrass grazing.

Speciﬁc objec?ves of this research project are the following:

Genera?on of complete costs and returns informa?on (budgets) for coun?es in the Basin and Range
Region. The informa?on about the costs and returns has not been well maintained by the land grant
universi?es in the selected states. We needed to up-date past versions of these costs and returns to
begin our analysis about the range and landscape in the Basin and Range Region using concrete
informa?on on costs and returns. We needed variable costs and returns es?mates by county and
state for the Region to provide es?mates of rancher net returns from caFle grazing. These “short
term” es?mates of returns can be input in es?ma?ng total revenue from alloca?ons public lands to
grazing, providing informa?on for ques?ons and discussions to promote a beFer understanding of
the policies and regula?ons of the BLM.

CaFle numbers are the next step in deﬁning grazing allotments and related issues in public policy
and regulatory decisions for the Basin and Range Region. These caFle number (for beef cows) have
been integrated together with the costs and returns informa?on for coun?es in the Basin and Range
Region. With these caFle numbers we will have full sets of es?mated returns by county, state and
for the Basin and Range Region. We can trace over ?me how these allotments of caFle numbers
have changed and raise ques?ons with the BLM about why these changes have generally moved
downward and ques?ons about addressing cheatgrass. These caFle numbers are from the USDA’s
Na?onal Agricultural Sta?s?cs Service (NASS), a federal agency that is assigned responsibility for
providing data on county, state, and na?onal agricultural produc?on, including for beef cow and
other caFle numbers.
We will compare data for BLM and Forest Service animal unit months (AUMs) with the NASS caFle
numbers. The caFle numbers are generally available on a county basis, allowing boFom up
aggrega?on for the Basin and Range regions in each state. However, the BLM and Forest Service
AUM data is by state. In states that are not completely contained in the Basin and Range region, it is
therefore diﬃcult to compare caFle numbers directly with AUMs. Furthermore, even in the Basin
and Range region, there are some states that have a substan?al number of caFle that are grazed on
private lands.

Although the primary focus of this study is on BLM grazing, in some states Forest Service numbers of
AUMs are signiﬁcant, and in some cases are greater than BLM AUM numbers. Considering both
when comparing to caFle numbers gives us a more accurate view of public land alloca?on to cowcalf industries in various states. These sets of AUM date are from the Annual Reports available from
the BLM and Forrest Service. In addi?on, the Forest Service data includes numbers of animals grazed
by state on Forest Service lands. These data bases for AUMs will support a beginning set of es?mates
designed to generate comparisons to the NASS beef caFle numbers, and where they are diﬀerent
from the BLM (and Forrest Service), and how they are related to historical decisions for caFle
numbers allocated to range lands. We will provide three sets of appendix tables (subsequently
deﬁned) to begin to sort out these ques?ons.

In this research report our es?ma?on of economic impacts of grazing on communi?es and states
were conﬁned to the State of Nevada and its coun?es. We selected Elko County in Nevada, which
has seen a reduc?on in beef cow inventories by about 1/3rd compared to 1982. We then compared
1982 to 2016 as a basis for understanding the reduc?on decisions for alloca?on numbers by BLM.
We also make an es?mate of the state of Nevada which has many other larger industries than caFle
grazing. This is an aFempt to show how coun?es with substan?al caFle numbers are disadvantaged
by state level input-output analysis. These caFle numbers are indica?ve of an over simpliﬁca?on
that is implied in evalua?ng results of county based input-output analysis where caFle are dominant.

We also included wildﬁre es?mates in this analysis. But the wildﬁre analysis is only for a part of the
Basin and Range Region—Nevada, Utah, Idaho and Oregon. The wildﬁre model was “run:” for the
historical period of record. But this historical record is not reﬂec?ve of the extent to which
cheatgrass and other invasive species have moved into the Basin and Range Region. More recent
data would include more area in cheatgrass because of recent wildﬁres that have permiFed
cheatgrass to dominate the perennial vegeta?on. In short, cheatgrass is becoming more and more a
factor in rangeland alloca?ons and management by BLM. This is because the BLM presently does
not count cheatgrass in the grazing allotments. We will inves?gate this problem since it has been
proven that cheatgrass can be grazed in the fall season, and at liFle cost to the perennials.

Finally, we will take up scoring of BLM range lands as a basis for informing improved decisions about
caFle grazing, cheatgrass, and other range condi?ons in the Basin and Range Region. The calculated
scores will pit the welfare of states, communi?es and wild life against increased caFle grazing and
adjustments for cheatgrass alloca?ons. How do caFle grazing alloca?ons inﬂuence the welfare of
communi?es and the state? Here we will take into considera?on community and state damages of
several types, smoke and wildlife reduc?ons which aﬀect the state and rural communi?es. Also the
community analysis will include wild life habit.

This was a major task, using the available budgets, caFle numbers, community and state economic
impact analysis, and wildﬁre data for our research. But it is important to obtain the data that reﬂect
the nature of the problems of BLM in regula?ons, policies and management of caFle grazing on
public lands. The analysis can be improved with addi?onal resources, but it is at this point
comprehensive, taking into considera?on all of the facets of the problem and making sure that
ranchers, rural communi?es and others interested in rangeland regula?on and policy can be at the
table when decisions about public land alloca?ons are made.

3.

Design of the Analysis

The schema?c design for the ﬁrst part of the research project for the caFle grazing, state and
community economics and wildﬁre analysis is provided in Figure 1. In a second Figure we provide a
schema?c sketch of the scoring approach to be applied in this analysis. Reviewing Figure 1, no?ce that it
is related to budgets, caFle numbers, communi?es and wildﬁres.

Figure
1. SchemaBc RepresentaBon of the Economic Analysis of the Research Proposal
Also note from Figure 1, we have provided for a separa?on between the costs and returns which both
feed into the caFle or beef cow numbers and community analysis. These elements of Figure 1 are
prepared at the budget study geographic level which can then be aggregated to state totals and to Basin
and Range Region totals. These totals illustrated in Figure 1 are however only for Basin and Range
coun?es. That is, coun?es were omiFed if not included in the Basin and Range region. This will be
shown later in the report.
As well, the wildﬁre impacts in Figure 1 are shown to aﬀect the cost side of the calcula?ons to a greater
extent than the returns side. This is because the cost is where the wildﬁre impacts are felt and reported.
The revenue side is from the sales to the markets in the states and Basin and Range Region and has an
impact only when the caFle and calves are sold from the ranches. The costs and revenues are as well
related to states and community impacts on residents. These dis?nc?ons will be important as we
proceed through the substance of the research report.
Figure 2 contains the elements that we will consider for the scaling analysis, and is shown below.
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Figure 2. PossibiliBes for Scoring in the context of BLM Lands
Figure 2 is to support an applica?on of scoring to beFer understand the mo?ves of BLM and bringing in
caFle numbers, communi?es, wildlife, and cheatgrass grazing. The way Figure 2 is structured is to
include considera?on of adding to the caFle numbers by opening and authorizing cheatgrass grazing in
the fall aLer frost, when cheatgrass, can be grazed. The grazing of cheatgrass can last from early
October un?l late December. If it is 2 months there are dis?nct advantages of including in the BLM
allotments cheatgrass grazing. First, the grazing of cheatgrass does not require hay which would be fed
to caFle during the 2 months during the fall season. This is a beneﬁt to ranchers since they do not have
to supply feed for their caFle taken oﬀ of the grazing range. Second, the grazing of cheatgrass is
beneﬁcial since it cleans up the current year’s growth and the thatch from last year or previous years
that is available. This reduces the fuel load and thus wildﬁre risk and intensifying subsequent years.
Third, these beneﬁts go to states and rural communi?es subject to recurring wildﬁres. Of course there
are other beneﬁts but these will be the ones selected for the scoring experiment.
A simple scoring equa?on will suggest this scoring approach. That is,

1) Increased CaFle umbers (+) Degrading of range land (-) Fuel load reduc?on (+) Increased wildﬁre
retarda?on (+) Community wildﬁre protec?on (+) and Improved wildlife habitat (+-).

The idea is to put numbers or weights on the terms in this equa?on and add them up for suppor?ng
decisions about the BLM grazing alloca?ons. Of course, this scoring mechanism must be for a par?cular
area of land—presumably including rural communi?es and available wildlife habitat. But the other
features of the scoring analysis can be easily transported by taking into considera?on the calcula?on of
the cheatgrass available for increasing the dura?on of caFle grazing appropriately and proceeding for the
areas selected. As is clear from the equa?on, there are a number of terms that should be taken into
considera?on make the equa?on work for most areas.
There are a number of added BLM condi?ons that go with this scoring equa?on. In the areas, there
should be scou?ng for the cheatgrass spring and summer growth that would be available for grazing.
Some summers will be low growth and some summers will be high growth. We suggest some type of
compromise related to these considera?ons. We decrease the caFle grazing somewhat during higher
growth years than appropriate (for good years) and manage appropriately low years of the cheatgrass
growth. In short, it takes ac?ve management to handle cheatgrass grazing levels in BLM managed lands.
S?ll another possibility for low growth years would be to take the caFle oﬀ the cheatgrass earlier making
them demand more feed, but at the same ?me managing the cheatgrass available on the land.
With these considera?ons we can proceed to discuss the components of the project more deﬁni?vely.
The strategy for this project is to proceed from costs and returns (budgets) on a per cow es?mated basis
for coun?es to total caFle numbers on the basis of NASS es?mates for the coun?es that are within the
Basin and Range Region. This will provide us with variable net returns to total caFle grazing for each
county. From these es?mates, we can move to apply input –output models to provide for each county
es?mates of gross economic impact reﬂec?ng the inter-industry ﬂows within and out of the coun?es.
We used this input-output analysis for Nevada and for only one county and the full state for this analysis.
The objec?ve was to show the impact for Elko County compared to the full state impact. What is shown
is the major impact that is es?mated for Elko County against the impact for the state. The bias of state
input-output models applied to states is clearly observed.
The next eﬀort is to apply the wildﬁre model for a subarea of the Basin and Range Region to es?mate the
incidence of wildﬁres within this Region. This involves some manipula?on since wildﬁres are more
predominant currently than in the past. Several approaches were applied to perform an update the
wildﬁre model. Then the model is applied for coun?es within the region to add to the results from the
input-output analysis. Thus, we have from the wildﬁre model impacts for coun?es in the area observed
as well as economic impacts for the state and coun?es. For the areas observed, the growing importance
W caFle grazing as well for wild life and other environmental
of wildﬁres is a factor in the allotments for
factors. We will take make es?mates and try to obtain a consensus on the impacts of wildﬁres.
W

Finally, we will apply scoring models to evaluate the general caFle grazing, wildﬁres, and wild life habit
for improving the economic welfare states and communi?es or the welfare of all cons?tuents in the
region. Again several versions of the scoring model will be tried as a basis for genera?ng consensus
results for the communi?es and the states in the Basin and Range Region. This will provide those not in
the loop about BLM decisions a basis for arguments about systemic change in BLM policies and
regula?ons.
Costs and Returns or Budget es?mates

The analysis of costs and returns is for the Basin and Range Region which stretches from the states of
Washington to Arizona from North to South and from the states of California to Wyoming from West to
East. The ﬁrst task was to prepare on a per cow basis variable costs and returns (budgets) available for
various coun?es within the Basin and Range Region. This is obviously a rather large region, but
fortunately within it the caFle budgets are rather similar in terms of technology. At the same ?me the
budgets are oLen prepared for diﬀerent years and oLen dated. The source of these budgets is the
faculty and staﬀ of land grant universi?es, and in fact, they are produced in various years. (California and
Colorado were eliminated from this analysis due to the fact that there were no budgets available from
these two states.) Thus, for this analysis, these budgets were “updated” to reﬂect the current period
(2016). Addi?onally, in order to make the budgets and eventual aggrega?ons more meaningful under
general condi?ons, an average of costs and returns from 2014-2016 was used. This methodology was
approved by the Budget CommiFee which included land grant academics from Utah, Idaho, Oregon and
Nevada (aﬃlia?ons are noted in appendix A).
CaFle Numbers
Addi?onally, the averages of the caFle numbers in the coun?es and/or the states for the 2016 and the
three year averages were u?lized in the aggrega?on phase of the analysis. CaFle numbers came from the
USDA Na?onal Agricultural Sta?s?cs Service (NASS) and are available for each state and coun?es within
the Basin and Range Region. CaFle numbers are also available from the Census of Agriculture, as well.
For those coun?es which caFle numbers were not available due to proprietary condi?ons, the NASS
survey data and the Census data were used to extrapolate yearly county caFle numbers. For example,
the latest Census year was 2012 (available in 2014) which provided us with caFle numbers in the
reference year for all coun?es. CaFle inventories for coun?es in which the caFle numbers were not
available in the annual NASS survey data were all extrapolated for 2015 and 2016. The Agricultural
Sta?s?cian in Nevada provided these caFle numbers for all states in the Basin and Range Region. We
selected the USDA/NASS for caFle numbers due to the fact that the BLM and Forest Service Districts
oLen did not have these numbers for years needed to support the analysis or had only AUMs for the
years included. We will review the BLM state numbers in a subsequent sec?on
County and state level assessments of economic impact
The economic assessments of coun?es and the state were based on input output models and for Nevada
only. This is because the input output models have not been developed for other coun?es or states in
the Basin and Range Region. We simply used a selected county available analysis for this report, Elko.
The county has about 1/3rd of the caFle members in Nevada. But, these Nevada county numbers for
economic impacts will be suﬃcient to give and idea about the “beneﬁts” of caFle grazing in the state
and in an agricultural county. In short, we used input output models for the State of Nevada and for the
selected county in Nevada for this por?on of the analysis. For the state, the caFle numbers es?mates
are not signiﬁcant in the analysis for the economic input-output. Other industries are more
economically important. But for the agricultural county, Elko County, they were quite signiﬁcant. In
recent years and for historical caFle numbers which have been reduced signiﬁcantly? We wanted to
get an approxima?on of how the approximate 1/3 greater caFle numbers of the past would impacted
the economies of this agricultural county. For this comparison we used the 1982 Census year es?mates
of caFle numbers for the analysis of diﬀerences in caFle numbers. We will use this county es?mate to

provide rough es?mates of the economic impacts of increasing caFle numbers for other coun?es in the
Basin and Range Region.
Wildﬁres
Wildﬁres are closely linked to the prevalence of cheatgrass in the Basin and Range Region. For the
analysis of wildﬁres, we employed a wildﬁre model for a subset of coun?es in the Basin and Range
Region. This model covers the northern part of Nevada, most of the Basin and Range Region in Utah and
the western parts of Oregon and Idaho. It is a model in which we have conﬁdence and will serve as an
illustra?on for the rest of the Basin and Range Region. However, here there is a possible problem with
the historical period of record for which the wildﬁre model was ini?ally run. We will apply to the Basin
and Range Region wildﬁre model which has suﬃcient “granula?on” that we can obtain es?mates of the
cheatgrass (and other invasive species) covering the land in the study area. Speciﬁcally, by inves?ga?ng
the period of historical record we can es?mate the incidence of impacts of cheatgrass for wildﬁres.
Alterna?ve approaches for applica?on of the wildﬁre model can be undertaken in the last several years.
First, we can simply use the historical period of record for the analyses. But this would be assuming that
cheatgrass and other invasives have not increased in coverage of the land during the historical period. A
second and more appropriate method is to use select current years (about 10) of land cover or an
average of current years, and then apply the weather data from the historical period. This will provide an
improved of the es?mates of the impact of cheatgrass cover of land for the coun?es analyzed. We may
as well aFempt obtain es?mates from the BLM oﬃcials about the cheatgrass cover in the coun?es. If
successful, we will use these es?mates as well for comparison by running separate versions of the
wildﬁre model. How we will es?mate cheatgrass cover of land will be used to provide a probability of
the incidence of wildﬁres. It is well known that cheatgrass wildﬁres occur every 5 – 8 years and that
wildﬁres in the perennials occur every 50 – 80 years. Thus, with suﬃcient granula?on we can es?mate
the incidence of ﬁres from cheatgrass from the historical and more current years of data.
Scoring related to wildﬁres and economic criterion
Scoring is related to determining the best alterna?ve when there are several compe?ng factors for the
public land. In this case we will u?lize scoring to reﬂect the compe?ng interests related to grazing on
public lands managed by BLM on one hand and the economic impacts for the state and rural
communi?es, late season cheatgrass grazing possibili?es, wild life habit for the rural communi?es. That
is, late season grazing and increased caFle numbers will be featured in the scoring analysis. We know
that caFle can graze cheatgrass during the fall season compared to the spring season when the grazing is
unpredictable. This grazing period is not preferred by ranchers due to the shortness of the spring season
and the unpredictability of when the spring grazing season will be available. Spring is a season with
many factors that explain the grazing period.
We also know that cheatgrass can be controlled by late season grazing aLer frost when the burrs on the
cheatgrass and other invasives are no longer harmful and are edible for caFle. This provides a natural
opportunity for an assessment of cheatgrass control. That is, during the fall cheatgrass can be
controlled by the caFle on it from about October 1 removing caFle when it begins to snow, in midDecember. With small amounts of protein supplement made available, the caFle will consume the
cheatgrass from the current year and as well consume “thatch” from previous years, with minimal

grazing of perennials. We have experience to show that the cheatgrass grazing does not diminish the
gains or condi?on of caFle.
Protein supplement can be dispensed from a feeder with the feeder pulled along in the area where the
caFle are grazing occurs-- about 200-300 yards from the feeder. The scoring will be applied to compare
areas with caFle grazing which leads to a reduc?on of wildﬁres that occur with a reduced build up for
fuel. This will involve a wildﬁre model with probabili?es of wildﬁre managed with and without
cheatgrass grazing. It may be for instance, that BLM could aﬀord to provide credits to caFle grazing on
cheatgrass in the fall. These credits could be for a reduc?on in the s?pend that is generated from caFle
grazing during the permiFed season---a one to one trade oﬀ. The result will feature reduced cheatgrass
from annul and hold over thatch, and beneﬁts to states and communi?es through increased caFle
grazing, increased caFle numbers, economic impact analysis and wildlife habit along with results of
poten?ally decreases in the range environment. Several versions of the scoring rules will be developed
and presented for evalua?on.
4.

Budgets for Ca/le Grazing, in the Basin and Range Region

Two sets of budgets were prepared that include all coun?es in the Basin and Range Region (with
California and Colorado omiFed). These budgets were for 2016; and average of the years 2014, 2015 and
2016. The corresponding caFle numbers were averaged for the three-year period as well reﬂec?ng the
caFle numbers in the 2014 - 2016 years. In the Basin and Range Region there were 169 coun?es
required for inclusion in the budgets or costs and returns. Some of the budgets are for speciﬁc coun?es
and some collec?ons of coun?es. Again, we used the budgets prepared by land grant ins?tu?ons in each
state to deﬁne the speciﬁc coun?es or collec?ons of coun?es for applica?on of the es?mates. We used
the three year averages as per agreement from our Budget CommiFee that 2016 was an oﬀ year for
caFle produc?on and sales due to both low prices and low caFle numbers
The coun?es within the Basin and Rage Region for each state are reported in Appendix B (in graphic and
listed form). Note that there are tables and/or ﬁgures for each state; Washington, Idaho, Montana,
Wyoming, Utah, Oregon, Nevada, New Mexico and Arizona. California and Colorado have some coun?es
in the Basin and Range Region but did not have available budgets for our study. Colorado had only a
stocker budget and California did not have available budgets for coun?es or por?ons of coun?es in the
Basin and Range Region. Thus in this analysis we omiFed these states and coun?es from the calcula?ons
of variable costs and returns. The coun?es in the omiFed states could be included, if budgets were
available or we could use the budgets from bordering states for applica?on.
A major problem in developing the budgets was the fact that the land grants in the Region had not kept
up with the changing ?mes. Because most of the budgets were not for 2014, 2015, and 2016, they
needed to be updated to reﬂect the years for analysis. The process that we used for upda?ng involved
several sets of available numbers, including State Agricultural Sta?s?cs, the UDSA Na?onal Agricultural
Sta?s?cs and Prices Paid by Ranchers state data, and Bureau of Labor price indices. We in fact, used a
combina?on of these data series to update the budgets. For the prices of caFle, we used the USDA
reported Commodity returns from cow-calf Opera?ons in the Basin and Range Region, and for hay and
other cost requirements we used the Prices Paid from the states and other price indices that were
available from the Bureau of Labor Sta?s?cs. This approach was endorsed by the Budget CommiFee.

The budgets for 2014–2016 are in Appendix C and the budgets for 2016 alone are in Appendix D. Note
that the numbers at the top of the budget pages provides informa?on on the year (or years) when the
budgets were actually prepared by the state land grant ins?tu?ons for the respec?ve states. Again, some
these are for at least 10 years older than for the ears of the analysis. Also note again that the updated
budgets were prepared only for variable costs and returns. We decided to leave the long term “ﬁxed”
costs out of the budget analysis because they do not reﬂect the short-term annual decisions made by
ranchers for produc?on. Variable costs and returns are in fact, the appropriate numbers for this
analysis.
Reviewing the budgets across states, we found that the basic technologies were more or less the same
for cow-calf or caFle produc?on. The primary diﬀerences in bred cow costs and returns were due to
eﬃciencies gained from scale of opera?on, growth condi?ons for forage and climate, and the propor?on
of feed supplied when grazing occurred on public lands. Revenues per bred cows and calves for
2014-2016 range between $540 and $1,253 across the region and variable costs ranged from $147 to
$1,106. The variable cost es?mates that s?ck out are for the coun?es and collec?ons of coun?es in the
states of Arizona on the low side and Oregon on the high side. The lowest overall revenues were for
Arizona, with the highest in the Washington area, but Idaho and Montana also yielded higher than
average revenues per cow.
5.

NASS Ca/le Numbers

The USDA Na?onal Agricultural Sta?s?cs Service (NASS) “beef cow” inventories are available for each
county within the Basin and Range Region. These numbers or “es?mates” however require some
qualiﬁca?on. The actual numbers are available for each county during the Census years, and had to be
extrapolated for non-Census years, except for coun?es with large beef cow numbers where they were
directly available from NASS (but also on an interpolated basis). With this qualiﬁca?on, the numbers
were used and available for all of the BLM coun?es. For the three year budgets presented as
summarized in the previous sec?on, the beef cow numbers had to be averaged as well. These county
averages are presented in Appendix E. Again, we felt that the numbers or es?mates for a three-year
period would be beFer for use than 2016 numbers alone in the development of beef cow costs and
returns for the Basin and Range Region.
The beef cow numbers however require added explana?ons. Beef cows are provided for the year and
lead to cow calf produc?on. These numbers are factored or adjusted by NASS o account for
replacements and or culling of beef cows. See the NASS explana?on for the reference (need reference).
The beef cows are put on the grazing range land mostly aLer calving and the calves are sold at 400+
pounds live weight. This is the major source of revenue for the beef cow growers, even when culling of
cows is included. These beef cow numbers are the ones for use for evalua?ng costs and returns for the
caFle opera?ons in coun?es.
With the three- year average beef cow inventory numbers and the three year averages for the budgets,
we can compute total variable costs and returns for each county and state in the Basin and Range
Region. The results for the budgeted coun?es or regions are provided in Appendix F. The state
es?mates for sets of coun?es (or single coun?es) in the Basin and Range Region are summarized in Table
1.

First the total net variable returns (variable returns less variable costs) for the Basin and Range Region
for the average period 2014-2016 were 1,202,220,000 or about 1.20 billion dollars. This total was
distributed by state for BLM lands (which are oLen only a part of the stats) as shown in Table 1.
Montana had the highest beef cow inventories (767,245) followed by Utah and Oregon at approximately
329,117 and 329,667, respec?vely. In county or collec?ons of county numbers the largest beef cow
numbers were in Elk County, Nevada, Klamath/lake Coun?es Oregon and Southwest New Mexico, all in
the neighbor of 72,000 plus. Smaller numbers of beef cows on range land were mostly in the Nevada
coun?es. More reﬁned numbers are available in the county es?mates in Appendix Table F and on the
regional levels on Table 1.

Table 1. Total Revenues, Variable Costs, and Returns
Thousand dollars
Beef Cow
Inventory
Arizona
Plateau Region
35,106
SW Desert Region
40,710
Strip Region
13,498
Western Desert Region
50,542
Arizona Basin & Range
139,856
Idaho
Northern Idaho
42,294
Magic Valley
94,333
Eastern Idaho
142,784
Idaho Basin & Range
279,411
Montana
Montana Basin & Range
767,245
New Mexico
Northwest New Mexico
37,833
Central New Mexico
44,633
Southwest New Mexico
79,491
New Mexico Basin & Range
161,957
Nevada
Douglas County
5,653
Elko County
72,214
Eureka County
11,907
Humboldt Couunty
36,597
Lyon County
11,453
Pershing County
11,887
White Pine County
15,561
Other Nevada Basin & Range Counties
57,763
Nevada Basin & Range
223,035
Oregon
Klamath/Lake Counties
73,833
North Central Plateau
48,652
High Desert Area
197,532
Oregon Basin & Range
320,017
Utah
Box Elder County
33,500
Duchesne County
25,000
Tooele County
13,767
Rich County
29,500
Utah Other Basin & Range Counties
227,900
Utah Basin & Range
329,667
Washington
Washington Basin & Range
49,579
Wyoming
Wyoming Basin & Range
49,579
Total Basin & Range
2,320,346

Total
Revenue

Total Costs

Returns

$21,987
$21,998
$8,302
$27,436
$79,722

$9,828
$5,983
$6,654
$10,671
$33,136

$12,158
$16,014
$1,648
$16,765
$46,586

$49,414
$97,512
$166,774
$313,699

$29,848
$47,749
$89,139
$166,737

$19,566
$49,762
$77,634
$146,963

$868,834

$362,476

$506,359

$30,396
$35,064
$59,336
$124,797

$12,930
$13,852
$23,268
$50,061

$17,466
$21,212
$36,068
$74,736

$5,168
$67,710
$11,945
$35,901
$10,695
$11,621
$17,382
$56,068
$216,488

$3,376
$37,187
$6,892
$22,763
$7,224
$6,841
$10,768
$33,221
$128,272

$1,792
$30,523
$5,053
$13,137
$3,471
$4,780
$6,614
$22,847
$88,216

$79,915
$44,319
$174,004
$298,238

$69,810
$30,889
$156,164
$256,862

$10,105
$13,431
$17,840
$41,376

$32,409
$26,371
$13,711
$28,622
$226,805
$327,917

$18,950
$10,966
$4,996
$11,781
$104,566
$151,259

$13,458
$15,405
$8,715
$16,841
$122,239
$176,658

$62,113

$24,611

$37,502

$299,424
$2,591,233

$215,599
$1,389,012

$83,824
$1,202,220

Clearly, the numbers of beef cows available for grazing on the BLM lands could be increased, if wildﬁre
and cheatgrass and other invasives were included in the basic calcula?ons for authorized grazing
numbers approved for the respec?ve coun?es. Cheatgrass grazing is now not permiFed in calcula?ons of
BLM lands for the Basin and Range Region. If authorized by the BLM, the numbers of beef cows grazed
could be increased by roughly the amount of available land es?mated as cheatgrass cover. The increase
in beef cow numbers and the grazing of cheatgrass, in associa?on with appropriate post-grazing
vegeta?on restora?on prescrip?ons could lead to reduc?ons in wildﬁre incidence in the Basin and Range
Region. How much of the cheatgrass that is poten?ally available will be es?mated in the applica?on of
the wildﬁre model in the sec?on below. This is a real ques?on for the “BLM and management”—how
much could the wildﬁre incidence be reduced, if addi?onal beef cow numbers were authorized and
cheatgrass grazing allowed. Again, this calcula?on has important implica?ons for the Basin and Range
Region as indicated in Equa?ons 1. Also we men?on that the improvement in habit is important for sage
grouse restora?on, for example.
The next sec?on is devoted to ﬁrst tracking the BLM caFle numbers or AUMs, Forest Service numbers of
AUMs and a comparison or consolida?on to our beef cow numbers.
6.

BLM Cow Calf AUMs and Beef Cow Comparisons

The AUM numbers in this analysis are from three sources: the BLM data is from the Rangeland
Administra?on System (RAS) for all states in the Basin and Range Region (Appendix G), the Forest Service
AUM and grazed caFle data is from the U.S. Forest Service, Grazing Sta/s/cal Summary for all states in
the Region (Appendix H), and the total Federal AUMs are an aggrega?on of the data from these two
reports (Appendix I). In this sec?on we will take each of these appendices in order and aFempt to
explain their implica?ons for this study. As a ﬁrst observa?on, we note that the explana?ons in Appendix
G and H are in animal unit months (AUMs) and not iden?cal in deﬁni?on to the beef cow numbers from
NASS. Thus the ﬁrst approach is to aFempt to reconcile these AUMs with beef cow numbers. It is very
confusing to have several agencies repor?ng numbers that cannot be completely reconciled with other
data sources. This issue needs careful aFen?on when using and interpre?ng this informa?on. With this
qualiﬁca?on we will begin to provide an explana?on of the AUMs reported by the BLM and Forest
Service.

BLM Reports on AUMs in the Selected States (Appendix G)

In Appendix G we ﬁnd several measures of AUMs and beef caFle numbers. For the BLM numbers we
have ploFed in the charts “Ac?ve”, “Authorized” and “Ac?ve Less Suspended” AUMs for the historical
record for the included states. Ac?ve AUMs are those that could be authorized for use on public lands.
Authorized AUMs are our best informa?on about the available AUMs for grazing consump?on as they
are those AUMs that are actually allowed for public use. There is some controversy about the
suspended category since it includes several reasons for reducing the ac?ve category, and does not
actually reﬂect the AUMS that are not in use. In other words, it falls far short of measuring the diﬀerence
between ac?ve and authorized AUMs. We will use the authorized category for this analysis but there is

much to learn about the ac?ve less suspended category. This category needs beFer explana?on from
the BLM than is now available.

If we take the BLM authorized AUMs and compare them to beef cow numbers available for each state,
we get varying results. For example, for Nevada where the Forest Service and other alterna?ve sources
of grazing land have rela?vely liFle land allocated to grazing, the ra?o of caFle numbers from NASS
equates to about ﬁve animal units per cow on average, or about ﬁve months of grazing per cow for the
state. This compares to a roughly six-month grazing season for many of the opera?ons in the state. That
is if we use about six AUMs for caFle we get beef cow numbers that are roughly consistent. On the
other hand, for Arizona and Utah, where the Forest Service has a substan?al presence on poten?al
grazing lands, we get very diﬀerent numbers for beef caFle numbers compared to the BLM AUMs. The
reason for this is that the Forest Service controls signiﬁcant tracts of land in Arizona and Utah. Thus we
need to capture the Forest Service AUMs before making such comparisons.

This set of comparisons is sugges?ve of s?ll another possibility for land available for grazing, private
lands. Many private lands are used for haying to prepare for the winter season. But beef cows can graze
these lands as well and this makes up another area for comparison which may be more important in
other Basin and Range states than in Utah and Nevada. In addi?on, there are private pasture lands that
are used speciﬁcally for grazing. We will take up this in connec?on with Appendix I.
Forest Service Reports on AUMs for Selected States (Appendix H)
The Forest Service AUMs are reported in Annual Reports similar to the BLM reports. For Appendix H we
accessed these reports. As for the BLM numbers by state, these numbers are reported in a list and then
graphed for ease of comparison to the BLM numbers. In one of the charts we have ploFed the
“PermiFed” and “Paid” AUMs and in a second chart we have ploFed beef caFle numbers from NASS
against the AUMs for each state. Again, there is room for confusion. In some states there is a rather
close coherence between caFle numbers and AUMs divided by months, while in others there is not a
complete coherence in the two numbers. The reason may be due to private grazing in some of the
included states.
The obvious change in coun?ng of AUMs is to reduce them to comparisons to beef caFle numbers.
These comparisons would be easier if, like the Forest Service, the BLM consistently reported numbers of
animals grazed per state. The combina?on of the two agencies’ caFle numbers grazed could then be
compared to NASS beef cow numbers and a clearer picture of the grazing paFerns would emerge.
Obviously we need addi?onal data on the states to fully make the AUM and beef caFle numbers more
consistent. This would give ranchers and others interested in agriculture a sounder basis for
par?cipa?ng in discussions rela?ng to grazing alloca?ons.
7.

Results of Input Output Analysis

The Input output analysis was carried out only a selected county in Nevada and the State of Nevada.
This was because the input output models were not available for other states in the Region. We

calculated economic beneﬁts in the input output models to ﬁnd the value of caFle grazing for two
reasons; the calcula?on of economic impacts of caFle grazing at State and county level. For the State,
the economic beneﬁts are much smaller than for the agricultural county, Elko. The calcula?on of
implica?ons of increased caFle grazing used 1982 Census es?mates for Elko County. Of course, this
es?mate has major implica?ons for the wildﬁre model and related concerns about the economics of
increased caFle numbers, causes and costs of wildﬁre damage.
A review of the IMPLAN model
To calculate economic impacts, an input-output framework was used. Input-output analysis uses a
transac?on matrix to show how outputs from one industry become inputs for another. The columns of
the matrix represent purchases made by each industry and the rows represent sales made by each
industry. This framework facilitates tracing of supply chains between industries by calcula?ng
propor?ons of industry sales and purchases to every industry represented in the input-output matrix.
For example, consider a speciﬁc element (xij) of the transac?on matrix, where i is the output (selling)
industry and j is the input (purchasing) industry. This element in the matrix indicates the quan?ty of
output of industry i sold to industry j; or conversely, the quan?ty of input purchased by industry j from
industry i. From this “base” transac?on matrix, a second matrix of direct requirements can be derived by
dividing each element of the transac?on matrix by the sum of its column:

aij =

xij
i

∑i=1 xij

This yields a matrix of backward linkages, direct requirements that indicate the propor?on of inputs from
each industry i needed to produce one unit of output by industry j. Subtrac?ng this matrix from an
iden?ty matrix and inver?ng the resul?ng matrix [(I – A)-1] yields a matrix of ﬁnal demand coeﬃcients.
The sum of the columns of the ﬁnal demand matrix yields the output mul?plier.
The analysis was conducted using the soLware, IMPLAN, which automates the input-output method.
IMPLAN deﬁnes industries using a ”proprietary classiﬁca?on system” that separates industries into 536
categories and assigns each an industry code numbered, 1 through 536. In general, IMPLAN industry
codes correspond to those deﬁned by the North American Industry Classiﬁca?on System (NAICS) at
varying levels of speciﬁcity. Beef caFle ranches ﬁt under the IMPLAN industry code 11, "Beef caFle
ranching and farming, including feedlots and dual-purpose ranching and farming", which was used to
calculate the economic impact for the region.
An “analysis-by-parts” method is used to calculate impacts for Elko County individually, and Nevada as a
whole. With this method, ranch level budget data is used to derive percentages of expenditures of beef
caFle ranches on commodi?es produced by other industries and on employee compensa?on and
proprietor income. Impacts are determined by inpu`ng the spending percentages with an
accompanying spending level, and the level of employee compensa?on and proprietor income. IMPLAN
uses these values to calculate Direct, Indirect, Induced, and Total economic impacts.
Direct eﬀects are the ini?al changes in demand in the economy caused by the ac?vity of green jobs.
Indirect eﬀects are changes in the same and other industries caused by the changes in inter-industry

purchases through the supply chain of the green sectors. Induced eﬀects are changes in consump?on
caused by changes in employee compensa?on from both direct and indirect eﬀects. The total
contribu?on eﬀect is the sum of direct, indirect, and induced eﬀects.
Results
Nevada has seen a decline in the number of caFle over the last few decades. In 1982, there were
359,000 beef caFle in the state, whereas today and averaging over the years of 2014 to 2016; the
number of caFle in Nevada has decreased 223,035. Elko County has by far the greatest por?on of caFle
ranches in the state and has seen a decline from 101,578 head in 1982 to 72,214 head that is and
average of 2014 to 2016 numbers.
Impacts for Elko County are presented in Tables 2 and 3. Table 2 shows the current impacts of beef
caFle in Nevada, given the current number of caFle in the County. Table 3 shows the hypothe?cal
impacts of beef caFle ranch opera?ons, if the number of caFle in the County were returned to the
numbers of 1982. The diﬀerence in impacts in Tables 2 and 3 represent an increase of 29,364 caFle in
the county.
Table 2: Elko County 2016 with 2014-2016 Average Number of Ca/le
Impact Type

Employment

Labor Income

Total Value Added

Output

Direct Eﬀect

188.9

5,990,868

8,802,269

67,709,764

Indirect Eﬀect

259.6

14,673,361

11,063,141

20,883,959

Induced Eﬀect

55.6

2,101,932

3,789,814

6,187,388

Total Eﬀect

504.1

22,766,161

23,655,225

94,781,110

Table 3. Elko County with 1982 Number of Ca/le
Impact Type

Employment

Labor Income

Total Value Added

Output

Direct Eﬀect

265.7

8,426,904

12,381,490

95,242,230

Indirect Eﬀect

365.1

20,639,910

15,561,687

29,375,890

Induced Eﬀect

78.2

2,956,630

5,330,846

8,703,332

Total Eﬀect

709.1

32,023,444

33,274,023

133,321,452

According to the analysis, the current lower number of caFle is associated with approximately 200 fewer
jobs in Elko County; $10 million less labor income, $10 million less GDP, and $40 million lower value of
output.
Impacts for the en?re state of Nevada are presented in Tables 4 and 5 and are analogous to Tables 2 and
3. The direct and related eﬀects are reported in Table 4. The diﬀerences in the impacts are presented in
Tables and 5 represent an increase of 135,965 caFle in the state.

Table 4: Nevada 2016 with 2014-2016 Average Number of Ca/le
Impact Type

Employment

Labor Income

Total Value Added

Output

683.4

20,919,990

28,143,504

216,488,489

Indirect Eﬀect

2,140.7

49,867,855

113,240,047

198,604,918

Induced Eﬀect

305.7

12,055,132

23,464,118

37,509,411

3,129.9

82,842,977

164,847,668

452,602,818

Direct Eﬀect

Total Eﬀect

Table 5: Nevada 2016 with 1982 Number of Ca/le
Impact Type

Employment

Labor Income

Total Value Added

Output

Direct Eﬀect

1,100.1

33,673,085

45,300,145

348,462,652

Indirect Eﬀect

3,445.8

80,267,937

182,272,628

319,677,015

Induced Eﬀect

492.1

19,404,095

37,768,144

60,375,628

5,038.0

133,345,117

265,340,917

728,515,295

Total Eﬀect

The analysis shows that the current lower number of caFle is associated with approximately 1,900 fewer
jobs in Nevada, $51 million less labor income, $100 million less GDP, and numbers for comparison, $276
less value of output.
Taken together, the rest of the coun?es in addi?on to Elko would have approximately 1,700 fewer jobs,
$41 million less labor income, $90 million less GDP, and $236 million lower value of output due to the
smaller number of caFle between 1982 and the average of 2014 – 2016.
These results show two things: First, the diﬀerence between county and state level evalua?ons. Rural
coun?es have much greater impact of caFle grazing. Secondly, the results show bias that is implied by
taking only state level informa?on for evalua?ng the impacts of grazing caFle.
8.

The Beneﬁts of Reduced Wildﬁre Return Intervals from Novel Grazing Management

This sec?on examines the poten?al for the novel grazing management techniques (henceforth novel
grazing management) considered in this report to reduce wildﬁre ac?vity and suppression costs in two
ecological states in the Wyoming Sagebrush Steppe ecosystem in the Great Basin. The analysis assumes
that novel grazing management will reduce the size and frequency of rangeland wildﬁres, thereby
reducing the wildﬁre return interval on the landscape. Given that we do not yet have empirical es?mates
of the impacts of novel grazing management on wildﬁre return intervals, this sec?on reports from the
results from a sensi?vity analysis that explores what the impact of these novel grazing techniques would
be if they resulted in a 10%, 25%, etc. increase in wildﬁre return intervals.

The analysis in this sec?on uses the simula?on presented in Taylor et al. (2013). The descrip?on of the
model and its parameteriza?on presented here reproduces informa?on reported in Taylor et al. For
informa?on on the technical details of the simula?on procedure, please refer to Taylor et al.
Materials and Methods
This analysis considers the poten?al beneﬁts of novel grazing management in terms of reduce wildﬁre
ac?vity and suppression costs in the Wyoming Sagebrush Steppe (WSS) ecosystem in the Great Basin.
The WSS ecosystem is generally found between 4,700 and 6,500 feet and comprises roughly 37.8 million
acres in the Great Basin (26% of the 145-million-acre Great Basin). Figure 3 depicts the geographic extent
of the WSS ecosystem in the Great Basin. The spread of exo?c annual grasses such as cheatgrass
(Bromus tectorum) is most prominent resource management concern rela?ve to wildﬁre in the WSS
ecosystem (Pellant, 1994; Miller and Tausch, 2001).
The simula?on model captures rangeland ecosystem dynamics using the state-and-transi?on model
(STM) framework from rangeland ecology (Stringham et al., 2003). The stylized STM of the WSS
ecosystem used in the simula?ons is illustrated in Figure 4. The STM consists of three ecological states: 1.
Perennial grasses and sagebrush with a small presence of invasive annual grasses characterize the
“healthiest” state (WSS-1); 2. Overgrown “decadent” sagebrush with reduced perennial grasses and
increased annual grasses (WSS-2); and 3. Invasive grass dominated state (WSS-3). Novel grazing
management is assumed to be applied in WSS-2 and WSS-3, i.e., in the two ecological states where
invasive annual grasses are present.
The wildﬁre suppression costs data comes from a data set of 400 wildﬁres occurring from 1995 through
2007 in USFS Region 4, the Intermountain Region (which includes Wyoming, Utah, Idaho, Nevada, and
por?ons of Colorado and California). Wildﬁre suppression costs are reported in Table 6. See Taylor et al.
(2013) for details.
Table 6. Wildfire Suppression Costs ($000 in 2010 dollars; 000’s of acres)
Ecological
State

NFDRS
Fuel
Model a

No. Obs

Avg. $/ﬁre

Total
expenditure

Avg.
Acres/
ﬁre

Total Acres Avg. $/
burned
acre

WSS-1

T and L

43

$441.9

$19,003.7

2.3

100.0

$190.1

WSS-2

B

14

$844.1

$11,817.6

1.1

15.0

$788.7

WSS-3

A

12

$1,314.8

$15,777.5

12.9

154.2

$102.3

a See

Taylor et al. (2013) for discussion of National Fire Danger Rating System (NFDRS) fuel models.

Wildﬁre is modeled as a stochas?c event that may or may not occur in a given year. Wildﬁre return
intervals for each state in the WSS ecosystem are taken from the “Wyoming Sagebrush Steppe”
LANDFIRE Rapid Assessment Vegeta?on Model. Wildﬁre return intervals are reported in Table 7. See
Taylor et al. (2013) for details.
Table 7. Wildfire Frequency
Ecological State

Wildﬁre-return interval
(years)
Annual large ﬁre probability

WSS-1

WSS-2

WSS-3

107

75

9

0.009

0.013

0.111

Figure 3. Geographic DistribuBon of Wyoming Sagebrush Steppe (WSS) Plant CommuniBes in the Great
Basin. (Reproduced from Taylor et al. (2013).)
The number of years to transi?on from an ecological state to another through ecological succession
absent disturbance (i.e., wildﬁre) were taken from the “Wyoming Sagebrush Steppe” LANDFIRE Rapid
Assessment Vegeta?on Model. Transi?on between ecological states aLer wildﬁre depend on the
presence of annual grasses in the understory. Wildﬁre in WSS-1 is ecologically beneﬁcial and restores the
system to an earlier successional stage in WSS-1. Wildﬁre in WSS-2, however, cause the system to
transi?on to WSS-3. See Taylor et al. (2013) for details. Transi?ons with and without wildﬁre for the WSS
ecosystem are summarized in Table 8.
Table 8. Transitions between States
Ecological State
WSS-1

WSS-2

WSS-3

Time to Transition w/o Wildfire

60 years ! WSS-2

NA

NA

Transition with Fire

! Year 1 in WSS-1

! WSS-3

Stay in WSS-3

Figure 4. Wyoming Sagebrush Steppe Stylized State-and-Transition Model (Reproduced from Taylor
et al. (2013).)
Results
Tables 9, 10, and 11. the reported results on the poten?al beneﬁts of the novel grazing management if it
is successful at increasing the wildﬁre return interval on the landscape, thereby making wildﬁres less
frequent. Tables 4, 5, and 6 report results for ﬁve hypothe?cal increases in the wildﬁre return interval:
25%, 50%, 100%, 150%, and 200%. The results assume that the novel grazing treatment is applied in
both WSS-2 and WSS-3.
Table 9 reports results when the ini?al state is WSS-2 and WSS-3. The results indicate that if novel
grazing management is successful at increasing the wildﬁre return internals, it can result is substan?al
reduc?ons in public wildﬁre suppression costs. For example, if novel grazing management were to
double the wildﬁre return interval, it would lead to 1.13 fewer ﬁres over a 50-year ?me horizon, on

average, when the ini?al state is WSS-2. The expected net present value of the suppression cost saving
from this reduc?on in wildﬁre ac?vity is $112 per acre. When the ini?al state is WSS-3, novel grazing
management is predicted to lead to 2.69 fewer wildﬁres and $142 in per acre suppression costs savings
over 50 years. Per acre suppression costs do not increase linearly with wildﬁre occurrence when the
ini?al state is changed from WSS-2 to WSS-3 because wildﬁres in WSS-3 (i.e., on annual grass dominated
rangelands) are more likely to be allowed to burn without ac?ve suppression eﬀorts, so that the pre-acre
suppression expenditures are lower in WSS-3 compared to WSS-1 or WSS-2.
Table 9. Grazing Treatment ($ per acre; 2010 dollars)
Fire Return Interval Increase from Treatment
IniBal State = WSS-2

Baseline

25%

50%

100%

150%

200%

1.92

1.40

1.09

0.79

0.48

0.34

Reduc?on in Number of
Wildﬁres

-

0.52

0.83

1.13

1.44

1.58

Mean Total Suppression
Costs b (NPV)

$277.0

$225.4

$221.2

$165.3

$101.5

$77.0

-

$51.6

$55.8

$111.7

$175.5

$200.0

$10.4

$8.6

$7.7

$6.1

$4.0

$3.0

-

$1.9

$2.8

$4.3

$6.4

$7.4

(0,527,473)

(0,594,406)

(0,634,366)

(0,688,312)

(0,777,223)

(0,822,178)

Baseline

25%

50%

100%

150%

200%

5.54

4.44

3.76

2.85

2.16

1.87

Reduc?on in Number of
Wildﬁres

-

1.10

1.78

2.69

3.38

3.67

Mean Total Suppression
Costs (NPV)

$299.2

$242.9

$207.1

$156.7

$115.4

$104.9

-

$56.3

$92.1

$142.4

$183.8

$194.2

$11.2

$9.1

$7.7

$5.8

$4.4

$4.0

-

$2.1

$3.4

$5.3

$6.8

$7.2

Mean Number of
Wildﬁres a

Total Cost Savings
Mean Annual Suppression
Costs
Annual Cost Savings
Final State c
(WSS-1, WSS-2, WSS-3)

IniBal State = WSS-3
Mean Number of
Wildﬁres

Total Cost Savings
Mean Annual Suppression
Costs
Annual Cost Savings
a The

simulation model considers the progression of the WSS ecosystem over 50 years
dollar values are discounted at a constant rate of 3%.
c Final State’ is the final state of the system (WSS-1, WSS-2, or WSS-3) after 50 years. Final state results not reported when the
initial state is WSS-3 (the annual grass dominated state) because the system never exits WWS-3 in this state.
b All

An addi?onal beneﬁt of novel grazing management in WSS-2 is that by reducing wildﬁre, the system is
less likely to transi?on to WSS-3 as a result of wildﬁre. For example, when the ini?al state is WSS-2, the
system ends up in WSS-3 aLer 50 years in 47% of simula?on runs under our baseline assump?ons. In
contrast, if the grazing treatment successfully double the ﬁre return interval, the system ends up in
WSS-3 in only 37% of simula?on runs.
Novel grazing management increases the costs of herd management. In economic terms, these are
variable (as opposed to ﬁxed) costs. Tables 9, 10, and 11 report results for the predicted annual per-acre
suppression cost savings. These cost savings, scaled up to the size of the ranch, can be compared to the
increased cost herd management over a grazing season and, as such, can be used to evaluate whether a
public program subsidizing ranchers to pursue this novel grazing strategy can be jus?ﬁed on the basis of
wildﬁre suppression cost savings alone. Such a program could poten?ally be implemented through a
Farm Bill program such as Natural Resources Conserva?on Service’s Environmental Quality Incen/ves
Program. The results in Table 4 indicate that the expected annual per-acre suppression costs savings
range from $1.9-$7.4 when the ini?al state is WWS-2 and $2.1 to $7.2 when the ini?al state is WSS-3
depending on the an?cipated increase in wildﬁre return intervals in WSS-2 and WSS-3.
Table 10 reports the results when in addi?on to reducing wildﬁre frequency, novel grazing management
alters plant community composi?on in a way that enhances ecosystem resilience and encourages postﬁre recovery. Speciﬁcally, the results reported in Table 10 assumes that wildﬁres in WSS-2 are ecological
beneﬁcial and cause the system to transi?on to WSS-1. In contrast, the results reported in Table 4
assume that wildﬁres in WSS-2 cause the system to transi?on to WSS-3. Table 5 shows that if novel
grazing management enhances ecological resilience it will lead to a further reduc?on in wildﬁre ac?vity
and suppression costs. For example, comparing the Table 4 and 5 results for a 100% increase in wildﬁre
return interval, including ecological resilience leads to 1.55 fewer ﬁres over 50 years versus 1.13 with a
$141 in per acre suppression cost savings versus $112. These results indicate that the economic beneﬁts
of novel grazing management will depend cri?cally on whether it increases the ecological resilience
treated plant communi?es.
Table 10. Grazing Treatment: Ecological Resilience ($ per acre; 2010 dollars)
Fire Return Interval Increase from Treatment
IniBal State = WSS-2

Baseline

25%

50%

100%

150%

200%

1.92

0.54

0.45

0.37

0.27

0.22

Reduc?on in Number of
Wildﬁres

-

1.38

1.48

1.55

1.65

1.70

Mean Total Suppression
Costs b (NPV)

$277.0

$207.5

$171.1

$136.1

$98.4

$77.1

-

$69.5

$105.9

$140.9

$178.6

$199.9

$10.4

$7.6

$6.4

$5.0

$3.7

$2.9

-

$2.8

$4.0

$5.5

$6.7

$7.5

Mean Number of
Wildﬁres a

Total Cost Savings
Mean Annual Suppression
Costs
Annual Cost Savings

Final State c
(WSS-1, WSS-2, WSS-3)

(444,556,0)

(424,576,0)

(358,642,0)

(291,709,0)

(216,784,0)

(178,822,0)

a The

simulation model considers the progression of the WSS ecosystem over 50 years
dollar values are discounted at a constant rate of 3%.
c Final State’ is the final state of the system (WSS-1, WSS-2, or WSS-3) after 50 years.
b All

Table 10 also indicates that the primary beneﬁt of enhanced ecological resilience may not be from
reduc?ons in wildﬁre ac?vity or suppression costs, but rather from preven?ng the system from moving
to WSS-3, which entails permanent degraded resource values. In our simula?ons, when the ini?al state is
WSS-2, allowing novel grazing management to enhance ecological resilience causes the system to be
restored to WSS-1 in the majority of simula?ons, and prevents the system from transi?oning to WSS-3.
Note that Table 5 only considers when the ini?al state is WSS-2. The analysis assumes that, on its own,
novel grazing management is not suﬃcient to rehabilitate the system from WSS-3.
Table 11 reports results from an alterna?ve baseline where future ﬁre return intervals are lower than
historic averages as a result of invasive plants, changes in disturbance regimes, climate change, and
other factors. These reduc?ons in wildﬁre return intervals are an?cipated in the WSS ecosystem and in
other ecosystems throughout the Great Basin (Baker, 2009; Romme et al., 2009). Table 6 indicates that
the beneﬁts of novel grazing management are likely to increase signiﬁcantly if wildﬁres are more
frequent in the future. This result suggests that evalua?ng novel grazing management using current
es?mates of wildﬁre return intervals may signiﬁcantly understate its poten?al beneﬁts.
Table 11. Grazing Treatment: Shortened Fire Return Intervals ($ per acre; 2010 dollars)
Fire Return Interval Increase from Treatment
IniBal State = WSS-2

Baseline

25%

50%

100%

150%

200%

5.74

3.99

3.10

2.03

1.48

1.07

-

1.75

2.64

3.71

4.26

4.66

$568.8

$464.4

$390.1

$281.8

$236.3

$185.1

Total Cost Savings

-

$104.4

$178.7

$287.0

$332.5

$383.8

Mean Annual
Suppression Costs

$21.6

$17.5

$15.1

$10.4

$8.6

$7.1

-

$4.1

$6.5

$11.2

$12.9

$14.5

(0,255,745)

(0,353,647)

(0,398,602)

(0,534,466)

(0,580,420)

(0,647,353)

Baseline

25%

50%

100%

150%

200%

11.0

8.8

7.3

5.5

4.5

3.7

Mean Number of
Wildﬁres a
Reduc?on in Number
of Wildﬁres
Mean Total
Suppression Costs b
(NPV)

Annual Cost Savings
Final State c
(WSS-1, WSS-2, WSS-3)

IniBal State = WSS-3
Mean Number of
Wildﬁres

Reduc?on in Number
of Wildﬁres

-

2.2

3.7

5.5

6.5

7.3

Mean Total
Suppression Costs
(NPV)

$588.8

$475.0

$386.6

$303.1

$248.3

$201.7

Total Cost Savings

-

$113.8

$202.2

$285.8

$340.5

$387.1

Mean Annual
Suppression Costs

$22.3

$17.9

$14.8

$11.4

$9.3

$7.6

-

$4.4

$7.5

$10.8

$13.0

$14.7

Annual Cost Savings
a The

simulation model considers the progression of the WSS ecosystem over 50 years
dollar values are discounted at a constant rate of 3%.
c Final State’ is the final state of the system (WSS-1, WSS-2, or WSS-3) after 50 years. Final state results not reported when the
initial state is WSS-3 (the annual grass dominated state) because the system never exits WWS-3 in this state.
b All

Conclusions
•

If novel grazing management is successful at increasing the wildﬁre return internals (i.e.,
reducing wildﬁre frequency), it can result is substan?al reduc?ons in wildﬁre suppression costs,
with the net present value of suppression cost savings over a 50-year horizon ranging from a low
of around $50 per acre to over $300 per acre depending on model assump?ons.

•

The economic beneﬁts of novel grazing management will depend cri?cally on whether it
increases the ecological resilience treated plant communi?es.

•

Novel grazing management will make WSS ecosystems less likely to transi?on to an annual grass
dominated state, thereby avoiding permanently degraded resource values.

•

The beneﬁts of novel grazing management are signiﬁcantly greater if future wildﬁre return
intervals are reduced due climate change and other factors iden?ﬁed in the literature. This
suggests that evalua?ng novel grazing management using current es?mates of wildﬁre return
intervals may signiﬁcantly understate its poten?al beneﬁt.

Limita?ons
•

The results reported here provide conserva?ve es?mates of the beneﬁts of novel grazing
management. Most signiﬁcantly, the analysis only considers wildﬁre suppression costs savings.
Other poten?al beneﬁts not considered in the analysis include improved forage for livestock and
economic outcomes for ranchers, reduc?ons in wildﬁre damages to private property and public
infrastructure, and improvements in wildlife habitat, recrea?on opportuni?es, erosion control,
and other ecosystem goods and services.

•

The analysis does do not consider the cost of novel grazing management. As such, the analysis
can only answer the more limited ques?on of at what per acre costs will novel grazing
management be jus?ﬁed on the basis of wildﬁre suppression cost savings alone. The results
reported here that a public subsidy for ranchers implemen?ng novel grazing management

exceeding 10$ per acre per year could be jus?ﬁed. This would imply a nega?ve grazing fee for
ranchers implemen?ng novel grazing management on public rangelands.

Impact of Extended Grazing of Cheatgrass on a Cow-calf Budget: An Example
Using grazing prescrip?ons that include an es?mated two months of fall cheatgrass not only has
environmental beneﬁts, but also directly impacts the costs and proﬁtability of caFle ranches.
Subs?tu?ng two months of grazing for two months of much costlier winter feeding of hay and grain can
add a signiﬁcant amount to ranchers’ boFom lines. We used the Elko County 700 cow-calf opera?on
2014-2016 average budget to es?mate such impacts. A number of simplifying assump?ons were made
for this exercise, and the results should be viewed as a general example. Assump?ons include:
1. The original grazing season is six months and would be expanded to eight months.
2. The original winter feeding period is six months and would be reduced to four months.
3. There is adequate cheatgrass area for all caFle on the ranch during the expanded grazing
season.
4. We did not adjust other variable costs such as changing protein and other supplements,
transporta?on costs or labor costs. We realize that these might be diﬀerent but would require
mee?ng with a rancher panel to discuss.
5. Adequate nutri?on was obtained during the extended grazing system and animal weights are
not aﬀected.

Figure 5 illustrates the es?mated diﬀerence between the tradi?onal grazing schedule and one that
included an extended period of cheatgrass grazing. Grazing fees per cow would increase approximately
$4, more than twice the $1.35 per AUM, as again, our assump?on is that all caFle u?lize extended
grazing, and are included in per cow averages.

Cheatgrass Fuel Load Reduc?on and Water Availability

In addi?on, the extended grazing on cheatgrass would require protein supplements for proper nutri?on.
Assuming one pound per head per day, a total of 60 pounds per head would be required for the two
months addi?onal grazing. Again, we assume that all caFle would require the supplement, so we
approximate the total used to be somewhere in the neighborhood of 60,000 pounds. Recent prices for
24% protein beef caFle supplements for pasture and forage fed caFle run around $0.33 per pound, or a
total expense of around $19,800. Alloca?ng that to a 700 cow herd gives a price per cow of around $28.
Although grazing fees show a modest increase, and protein supplement costs are substan?al, hay and

grain costs, the largest cost category, decline by one-third, or $91 per cow. With the added protein
supplement costs, and the small increase in grazing costs, the overall variable costs will be reduced by
$61 per cow. With caFle prices being the same with both treatments, this translates directly into
increased proﬁts of the same magnitude. Again, it must be emphasized that this is a simpliﬁed view and
shows the maximum of savings and increased net returns.

Figure 5. Comparison of Costs and Net Returns from TradiBonal and Extended Grazing

For the 700 cow ranch, this translates into approximately $42,000 higher net returns for the 2014-2016
average period. If adequate cheatgrass existed in the appropriate loca?ons that all ranchers in Elko
County could u?lize the extended grazing period, the county-wide impacts could be as much as $4.2
million. However, we must not assume that this would be a persistent possibility. Reducing the
cheatgrass load in areas that could subsequently move to improved vegeta?on stages would eventually
eliminate much of the cheatgrass. On the other hand, there could also be an increase in na?ve species
and expanded grazing areas that could accommodate higher numbers of caFle during tradi?onal grazing
seasons. Such decisions on grazing allotments and permits would ul?mately be the purview of the BLM
and Forest Service.

In addi?on, the removal of cheatgrass has implica?ons for fuel reduc?on. CaFle grazing cheatgrass will
consume from 20 to 25 pounds per day for the two fall months. We select 25 pounds as the ﬁgure
because the caFle are rather mature during the fall season. At the upper limit of 25 pounds ?mes 60
days this cheatgrass consump?on level equals 1,500 pounds per head for the fall season. Mul?plying

this number ?mes the approximate number of caFle available for fall grazing which is approximately
70,000 in Elko County equals an es?mated 1.05 million pounds of cheatgrass consumed during the fall
two-month season. A natural comparison would be to relate this number to the annual growth of
cheatgrass in Elko County, which would give a number that would help the BLM evaluate the impact of
caFle fall grazing.

Cheatgrass” thatch” leL from earlier years is a good medium for the germina?on of cheatgrass. When
the thatch is consumed by caFle in the fall, the rate of germina?on will decrease and there will be fewer
plants that germinate the following year due to greater exposure to weather condi?ons. Depending on
conclusive evidence of germina?on of cheatgrass in thatch, this factor may be a major contribu?on to
cheatgrass control due to lower germina?on in the spring when the growing season for cheatgrass
commences.

There are of course limita?ons to this fall grazing strategy—water must be available for caFle which is
problema?c in some cheatgrass infested areas. There must be adequate water in the proximity of the
protein supplement to make both readily accessible to the herd. As well, there is the commitment of
ranch hands to the change loca?ons of caFle for full implementa?ons of fall grazing. One of the reasons
for the avoca?on of fall grazing is that the caFle do not stray far from the protein feeder that dispenses
the nutrients that supplement the carbohydrates in the cheatgrass. CaFle will not go much more than
300 yards from the protein feeder, making it possible to graze the caFle with limited ranch hand
supervision. All that is needed is to pull the feeder along as the cheatgrass is consumed.

Finally, there is some amount of grazing of perennials during the fall grazing season. If the grazing of
cheatgrass is in areas that have near 100 percent infesta?on, there is not much grazing of perennials.
However, if the cheatgrass is mixed with perennials in cheatgrass infested areas there will be some
grazing of perennials. Some es?mates of the grazing of perennials put the level at about 20 percent.
This is not problema?c for the perennials since they are in a dormant state during the fall season aLer a
hard frost.

9.

AlternaBve Approaches to Scoring Rules

Review of the Scoring Literature

The “scoring’ literature is extensive, oLen provided under the ?tle “environmental scoring”. This reﬂects
a theme from the beginning of the approach which featured the environmental dimension. Scoring can
now be applied to ﬁrms or organiza?ons with proﬁt incen?ves, communi?es (the approach we will

select) and regions or na?ons. The best example of scoring applied to communi?es is from Wikipedia
(Wikipedia, 2018). It lays out the approach in simple terms and it is segmented into four areas;
environmental concerns, social concerns, corporate governance concerns and responsible investment.
These will be demonstrated to provide a scope that is suﬃcient to cover the communi?es in the Basin
and Range Region. Again, the mo?va?on for the communi?es approach is to eventually test the
mechanism in several communi?es in the Basin and Range Region.

History
The history of community involvement in scoring and other involvements in the future of the
establishments is rather recent. Ini?ally, Milton Friedman was an advocate of not tying the hands of
communi?es to eliminate “soL” concerns about the future of the communi?es focusing only on
proﬁtability. This was a central theme of early approaches to scoring. The approach emphasized that
concerns about the community were drags on the proﬁtability of ﬁrms and should not be considered if
the objec?ve was to grow and develop.

This began to lose ground as other leaders were more interested in the community at large than in single
ﬁrms. A major departure from the older philosophy came with a wri?ng of Coleman on “Social Capital in
the Crea?on of Human Capital” (Coleman, 1988). His asser?on was that for the long run good of society
other factors should be included in scoring than simply proﬁtability. This ar?cle led to a prolifera?on of
other wri?ngs on the subject and to a new concept of community leaders as par?cipants in the
management of community ac?vi?es.

The evolu?on of scoring was a later extension of more involvement in na?onal and interna?onal scoring
and in the future of communi?es. Currently there are many focuses on aspects of communi?es ranging
from those with an environmental bent to those with par?cular emphasis on problem areas for
communi?es. In this summary we are contempla?ng using the scoring approach to deal with
agricultural communi?es that are threatened by wildﬁre and dealing with fuel loads that are a byproduct
of cheatgrass domina?on in the local area.

Procedure

The procedure is discussed in several documents and relates to ﬁrst going to the communi?es and
discussing the approach with ci?zens’ groups reﬂec?ng a cross sec?on of interests in the communi?esusually 15 to 20 members. The idea is to go through the scoring system and solicit community members’
input on the issues that they will be asked to score. There will likely be broad discussion of the ques?ons
or asser?ons that they are asked to score, and the system that will be applied for summarizing the
scores. This process should take about 2 – 3 hours.

ALer several weeks the organizers of the scoring exercise should return to the communi?es for an
applica?on of the scoring method. This will likely be preceded by a number of ques?ons based on the
earlier visit. ALer answering about process and responding to these ques?ons, the community leaders
will proceed to answer the ques?ons on issues designated in the scoring sheet. The scoring sheet must
be rather brief since the community par?cipants will be interested in returning to their occupa?ons.

With this preliminary review of the process we will turn to the concerns raised in the Wikipedia review
of the approach. Here we will suggest some of the ques?ons or issues that the community par?cipants
may be asked to respond too.

For environmental concerns the list would likely include:

Climate change
The ques?on or issue for this subject will be whether or not the members of the community believe that
there has or will have the prospects that it will impact the part of the community that is important to
them

Sustainability
The issue is if the community is deple?ng natural resources that are cri?cal to the success of the
community for development or growth. The issue may be more appropriately discussed in terms of
eﬃciency or u?lizing available resources.

Social concerns

Diversity
The level of inclusion of all ci?zens in recruitment policies broadening the pool of talent.

Consumer protec?on
The right of consumers to be considered in “buyer beware” issues related to purchase of commodi?es
or purchases of land or other ﬁxed assets.

Animal Welfare
Concerns about animals for inputs to the food system or for companions.

Corporate Governance

Management Structure
Are employees managed in responsible ways by management?

Employee rela?ons
Are employees eﬀec?vely handled.

Execu?ve compensa?on
Are execu?ves compensated for their eﬀorts?

Investment Strategies

Posi?ve selec?on
Selec?on of investors that is regarded as inclusive.

Ac?vism strategies
Seeking out investors that are not forthcoming

Engagement
Engagement of all of the community.

Consulta?on roles
Using consultants eﬀec?vely.

Exclusion
Exclusion in any aspect of investment is a no/no.

Integra?on
Eﬀec?vely integra?ng all of the community.

All of these concerns will be pointed toward grazing issues in the agricultural communi?es. And the
grazing of cheatgrass will be a major concern along with the degrada?on of range lands which appears to
be a major concern of the BLM. Degrada?on can be reversed but should be a part of any community
scoring exercise. The focus in fact will be to energize the communi?es to deal with fuel loads and their
build up on the range land. The interests will be related to wildﬁres and their threat to community
infrastructure. Many of these rural communi?es have liFle investment but are dependent for their
basic income on caFle that are grown on the range land.

Example Applica?ons

There are a number of applica?ons that may serve the prac?cal applica?ons of scoring. We review each
of these brieﬂy to suggest themes that should be perused in developing the applica?ons of scoring to
communi?es in the Basin and Range Region.

STAR communi?es is an approach that may be useful in addressing the community needs. It is a na?onal
system that ranks communi?es or sets of communi?es in terms of achieving their targets. It is a na?onal
system and apples to various community problems or issues (STAR Communi?es 2018).

Another trea?se is on the tool box for applica?ons of scoring to communi?es (Community Tool Box
2018). This tool box uses a logic model to track community responses and provide structure to the
summary of scoring. The logic model has been applied in many systems like agricultural extension,
contract management and other ﬁelds for providing a simple structure for managing the process and the
scoring exercise.

The Eccles et al. paper provides a good survey of scoring exercises and how the results are internalized in
communi?es. This is more of a through-going paper and makes many points about scoring. It is a paper
that would be good for beginners in the ﬁeld of scoring.

The Hokunui (2017) applica?on is close to the approach that would be taken in dealing with agricultural
rural communi?es in the Basin and Range Region. It has a focus on agriculture and deals with a
mul?tude of issues related to the growth and development of agriculture. Some of the features in this
study are related to the kinds of issues that would be front and center in the Basin and Range Region.

The Rose Marcario (2014) paper is from Chile and also related to agriculture and its place in rural
communi?es. This is a compara?vely long study but interes?ng to read for background on the scoring
approach.

The Morhardt (2002) study uses ISO 14031 as a basis for making a study of an area or community. This,
like the STAR communi?es is another template for addressing communi?es.

10.

Conclusions and ImplicaBons

We have inves?gated the costs and revenues for cow-calf opera?ons within the Basin and Range region.
Speciﬁcally, we updated budgets for opera?ons of various sizes in each of the states within the region for
the ?me period of 2014-2016 so that costs and revenues can be compared across coun?es and regions.
Using the budgets, we integrated county beef cow inventories to calculate gross costs and revenues, as
well as net returns for speciﬁc coun?es and regions to arrive at es?mates of the value of the cow-calf
industry in the coun?es and regions. Table 1 in this report summarizes these county es?mates for budget
areas, states, and the Basin and Range region.
The es?mates of revenues, costs, and returns, as well as caFle inventories were input into an inputoutput framework to es?mate the contribu?on of the cow-calf industry on the Nevada and Elko County
economies. These impacts are summarized in Tables 2 through 5. They illustrate the diﬀerence between
the state level and county level rela?ve impacts.
We further considered the eﬀects of grazing cheatgrass within the region u?lizing a ﬁre model to reduce
highly-ﬂammable fuel loads and es?mate savings on ﬁre suppression costs that would occur with
reduced wildﬁre occurrence. Grazing prescrip?ons that include fall cheatgrass u?liza?on not only reduce
the fuel loads on rangelands, it also oﬀsets some winter feeding costs, especially for ranchers in more
northern loca?ons within the region.

We applied the cheatgrass grazing possibili?es to Elko County to arrive at the impact of extended fall
cheatgrass grazing on the revenues, costs, and returns for the county. The prospec?ve quan?ty of
cheatgrass u?lized during the fall grazing season would amount to 25 pounds per head per day, or a total
of 1,500 pounds for a two-month period. If all caFle in Elko County were able to be grazed on cheatgrass
in the fall, we es?mate that the reduc?on in cheatgrass would amount to 1.05 million pounds.
Lastly, we performed a preliminary inves?ga?on of scoring of caFle produc?on, environmental
condi?ons and decreased threats to communi?es by reducing fuel loads. These scoring techniques could
be applied to regions smaller than the Basin and Range Region to illustrate beneﬁts on a localized basis.
The idea is to address alterna?ves for communi?es impacted by ﬁre and alterna?ve grazing
prescrip?ons.
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