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Abstract

Lands managed by the Bureau of Land Management (BLM) and the U.S. Forest Service (USFS) are an
important source of livestock grazing for many ranching operations in the Western United States.
There are currently more than 22,000 authorized federal grazing permits representing 15.7 million
animal unit months (AUMSs) of grazing. Idaho, Oregon and Wyoming are examples of western states
where many ranches are dependent on federal grazing. The combined total for the three states is
5,389 federal grazing permits, representing 5.6 million AUMs of grazing. In recent years, the use of
federal lands for livestock grazing has become increasingly controversial with some organizations
calling for the complete removal of all livestock grazing from public lands. The purpose of this
analysis is to estimate the economic impact of removal of federal grazing by cattle on the combined
Idaho, Oregon and Wyoming economy. The net effect of removal of federal cattle grazing in the
three-state area is estimated to be a loss of $186.2 million in direct economic impact, and a reduction
of $560.5 million in total economic impact. These impacts equate to a loss of more than 4,000 jobs and
decreased labor income of $205.4 million annually. Due to the cumulative nature of the impact, these
negative effects are expected to continue for many years into the future if federal grazing is removed.
The analysis indicates that removing federal cattle grazing would have significant negative economic
impact on the three-state area, particularly on many rural counties that have sensitive economies due
to their dependency on agricultural production and limited alternative employment opportunities.

Introduction
Lands managed by the Bureau of Land Management (BLM) and the U.S. Forest Service (USFS) are an
important source of forage for many ranching operations in the Western U.S. Currently, there are
more than 22,000 authorized federal grazing permits representing 15.7 million animal unit months
(AUMs) of grazing on 309.6 million acres of federal land (Table 1) (USDI, 2019 and USDA 2017).
Idaho, Oregon and Wyoming are examples of western states where many ranches are
dependent on federal grazing. The Public Lands Council’s federal grazing permit database indicates
there are 1,381 federal grazing permits in Idaho representing 1.8 million AUMs of grazing (Idaho
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Cattlemen’s Association, 2021); 2,026 federal grazing permits in Oregon representing 1.4 million
AUMs of grazing (Oregon Cattlemen’s Association, 2021); and 1,982 federal grazing permits in
Wyoming representing 2.4 million AUMs of grazing (Wyoming Stock Growers Association, 2021).
The combined total for the three states is 5,389 federal grazing permits representing 5.6 million AUMs
of grazing. This represents 36% of the total authorized federal AUMs of grazing. During certain
seasons of the year, this grazing is the primary source of forage for many area ranches. In recent
years, the use of federal lands for livestock grazing has become increasingly controversial with some
organizations calling for the complete removal of all livestock grazing from public lands (Western
Watersheds Project, 2021). The purpose of this analysis is to estimate the economic impact of removal
of federal grazing by cattle on the combined three-state economy in terms of direct and secondary
economic activity, labor earnings and employment.

Methodology

A two-step analysis was used to estimate the economic impact of removing federal grazing in the
three states.? In the first step, the economic impact at the ranch level was estimated using a set of
profit-maximizing, recursive, linear programming models for cattle ranches in the study area which
use federal grazing. These models were developed following the methodology described in Torell et
al. (2014) and Quintana Ashwell et al. (2019). Individual ranch models were developed for each of the
primary Major Land Resource Areas (MLRA) located in the region. The models estimated profit
maximization with price variability over a 40-year time period. Basically, the model raises a cattle
herd and balances its demand for feed and forage with the supply from rangeland, pastureland and
hay for each season of the year. The year-end herd size is the beginning herd size for the following
year. The baseline ranch models were run with the representative herd size and balanced with hay
use. The impact ranch models were run with all federal grazing removed and each ranch model
adjusting its herd sizes to a reduced feed and forage base, assuming the same amount of hay is grown
before and after. Ranch model results were then used to estimate the change in gross livestock sales
and hay sales. Ranch model estimates were scaled up to the state level based on the Public Land
Council’s federal grazing database which provided information on the number of AUMs by federal
grazing permit. The Council’s database also includes a zip code for each grazing permit that was
used to allocate AUMs of federal grazing by county. The county AUMs were allocated to MLRAs
based on the primary MLRA for each county. The number of AUMs by MLRA was then used to
expand the individual ranch model estimates of changes in gross livestock sales and hay sales with
removal of federal grazing to state totals.

In the second step of the analysis, the aggregated change in livestock and hay sales from the
ranch level models were entered into a 2019 IMPLAN model for the three-state area to estimate the
economic impact of removing federal grazing on the overall economy of the region (IMPLAN, 2021a).
The IMPLAN model was used to estimate the economic impacts to the state’s economy in terms of
reductions in output, jobs, and labor income from three impacts. These impacts include: 1) direct
impacts from the change in revenue to the cattle ranches, 2) indirect impacts from the change in
purchases by cattle ranchers from other regional businesses, and 3) induced impacts from the change
in household purchases by cattle ranches and support sector workers from other regional businesses.
Summing these three impacts provides an estimate of the total economic impact from removing

4 Individual state reports are available at https://www.wyoextension.org/publications/ as B-1385.1, B-1385.2, and B-1385-3.
Spring 2023 Volume 21 Issue 1 Western Economics Forum 68



https://www.wyoextension.org/publications/

federal grazing to the overall area economy. Secondary impacts represent combined indirect and
induced impacts.

Since IMPLAN does not have a separate cattle ranching sector, an Analysis-by-Parts approach
was used to estimate the economic impact of removing federal grazing (IMPLAN, 2021b). In this case,
cattle enterprise budgets associated with the development of MLRA-linear programming models
(Dyer et al., 2019) were used to allocate gross livestock sales with and without federal grazing across
the relevant sectors of the IMPLAN model. These budgets served as the link between the ranch
models and the IMPLAN model.

The ranch models also estimated the associated changes in hay sales with and without federal
grazing. As cattle numbers were reduced, increased amounts of hay production were available for
sale rather than being fed to livestock. This was based on the assumption that the ranch would seek
to raise the most cattle possible without the federal permit and then sell any excess hay. Since there is
no specific sector in IMPLAN for hay production, an Analysis-by-Parts breakdown was used to
allocate hay production across the relevant IMPLAN sectors. In this case, both alfalfa and meadow
hay enterprise budgets were used in the analysis (Painter 2015a and Painter 2015b).

Results

Table 2 summarizes the top ten counties for federal AUM:s of livestock grazing in Idaho, Oregon and
Wyoming. Ninety-seven of the 104 counties (93%) in the three-state area had some federal grazing.
Although federal grazing AUMs are present in most counties, the majority are located in more rural
areas of the states such as Owyhee County in Idaho, Malheur, Harney and Lake Counties in Oregon,
and western counties in Wyoming. The top ten counties in the three states account for 77% of the total
federal AUMs in the area.

Before estimating the economic impact of federal grazing removal in the three states, two
adjustments were made to total number of federal AUMs. First, since not all AUMs of federal grazing
are used every year, the total number of AUMs was adjusted to reflect authorized use. As shown in
Table 3, BLM and USFS grazing reports (USDI, 2019 and USDA 2017) indicated that the most recent
authorized use in the three states was 77% of total AUMSs. Applying this percentage to the 5.6 million
of total federal AUMs in the study area reduced the number of AUMs to 4.3 million authorized
AUMs. Secondly, since our analysis only considers cattle grazing, the number of authorized AUMs
was reduced to reflect only cattle AUMs. As shown in Table 3, BLM and USFS grazing reports (USD],
2019 and USDA, 2017) indicated that the most recent percentage of cattle AUMs in the three states
was 91% of total authorized AUMs. Applying this percentage to the number of authorized AUMs
further reduces the number of AUMs to 3.9 million authorized cattle AUMs, which was the number
used in this analysis.

Eighteen MLRA-based ranch models were used to estimate the ranch-level economic impact of
removal of federal grazing in the three states (Table 4). County AUMs were allocated to the MLRA
models based on the primary MLRA in each county. To account for the effects of differences in ranch
size, some MLRAs had two ranch models, one for smaller and the other for larger operations. For
MLRAs with two ranch models, AUMs for permits at or below the median number of AUMs in the
MLRAs were evaluated using the small ranch model. AUMs for permits above the median number of
AUMs for federal grazing permits in the MLRAs were evaluated using the large ranch model.

Table 5 summarizes the baseline scenario of the economic impacts of federal grazing
dependent cattle ranches in the study area. Under the baseline scenario, direct cattle sales were
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estimated to be $539 million, with $52.3 million in direct meadow hay sales and $60.8 million in direct
alfalfa sales. The direct meadow hay and alfalfa hay sales represented residual hay production not
needed on average for cattle production. The total direct impact for federal grazing dependent cattle
ranches in the three states was estimated to be $652.1 million annually. The three-state IMPLAN
model estimated $652.1 million in direct impact generated secondary impacts of $867 million for a
total economic impact of $1.5 billion.

The IMPLAN model estimated total direct employment of 4,910 jobs. Secondary impacts were
estimated to be 5,162 jobs for a total economic impact of more than 10,000 jobs from federal grazing
dependent cattle ranches in the study area.

The IMPLAN model estimated total direct labor income of $167.8 million. Secondary impacts
were estimated to be $247.3 million for a total economic impact of nearly $415.1 million of labor
income from federal grazing dependent cattle ranches in the three states.

Table 6 summarizes the economic impact from removal of federal cattle grazing in the three
states showing the baseline economic impact with federal cattle grazing from Table 5. The economic
impact is the removal of federal cattle grazing in the study area, the amount of the change, and the
percent change. Based on the ranch models, it is estimated that cattle sales for federal grazing
dependent cattle ranches decline by 60% (-$321.3 million) without federal grazing. This decline in
ranch sales is partially offset by sizable percentage increases in hay sales, as much of the hay
previously fed to cattle is now available for sale. The net effect of removal of federal grazing to
federal grazing dependent cattle ranches is estimated to be a reduction of 29% (-$186.2 million) in
direct economic impact.

The three-state IMPLAN model estimated that the $186.2 million reduction in direct economic
impact would result in secondary economic impact reductions of 43% (-$374.3 million) for a
reduction in total economic impact of 37% (-$560.5 million) annually. In addition, the IMPLAN
model estimated that total employment would decrease by more than 4,000 jobs (-41%) and that labor
income would decrease by 50% (-$205.4 million).

Table 6 presents the annual economic impact in the study area from removal of federal
grazing. However, removal of federal grazing would not be just a one-year impact. Since federal
grazing permits are issued for ten years, removal of federal grazing could represent a cumulative
economic impact over the ten-year life of the permit rather than just a single year of impact.
Consistent with the MLRA-ranch models, a 7% discount rate was used to estimate the Net Present
Value (NPV) of the cumulative impacts of removing federal grazing over a ten-year period, excluding
employment. For the ten-year period, the NPV for total direct impact of removal of federal cattle
grazing is estimated to be -$1.3 billion with a total cumulative economic impact of -$3.9 billion dollars
and a loss of nearly 41,000 job-years of employment (4,088 jobs/year * 10 years) with a loss of $1.4
billion in labor earnings (Table 7). In addition, federal grazing permits have historically tended to be
renewed over time. As a result, the removal of federal grazing could represent the cumulative loss of
livestock production from multiple grazing permits issued over an extended period of time.
Consistent with the MLRA-ranch models, a forty-year timeframe was used to estimate the cumulative
impact of removing federal grazing with multiple grazing permits being issued over time. For the
forty-year period, the NPV for total direct impact of removal of federal cattle grazing is estimated to
be -$2.5 billion with total cumulative economic impact of -$7.5 billion dollars and the loss of more
than 163,500 job-years of employment (4,088 jobs/year * 40 years) and the loss of $2.7 billion in labor
earnings (Table 7).
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Discussion

As expected, the results of the analysis show that the reduction in secondary economic impacts of
federal grazing (-43) was larger than the reduction in direct impacts (-29%). This indicates that while
federal grazing is economically important to the ranching sector, it is also economically important to
other sectors in the neighboring communities such as feed stores, veterinarians, and bulk fuel dealers.
Our results indicate that a $1.00 decrease in direct sales from a reduction in federal grazing causes a
$3.01 decrease in total economic activity throughout the study area including a $2.01 decrease in
secondary impacts. Additionally, the results show that labor income (-50%) decreased by more than
employment (-41%). This result indicates that not only were there less jobs without federal grazing,
but that the remaining jobs were lower paying. For example, with federal grazing, average labor
income per job for the cattle ranching sector was $33,940. Without federal grazing, average labor
income per job for cattle ranching fell by 65% to $11,812.

The annual loss of more than 4,000 jobs from removal of federal grazing is significant,
particularly to rural parts of the three states where most of this grazing occurs. The loss is significant
because agriculture is relatively more economically important in these areas. Additionally, the
opportunities for alternative employment are more limited in rural areas. For example, in Owyhee
County, Idaho which has more than 257,000 AUMs of federal grazing, agriculture is the largest
disclosed employment sector, accounting for 28% of total employment in 2019 (BEA, 2022). The
Economic Research Service (2022) classifies areas with 16% or more of total employment in
agriculture as Agricultural Dependent. Due to this high dependency, reductions in agricultural
employment are particularly significant to Owyhee County. Many other rural counties in the study
area suffer from reductions as well. In addition, several of these rural counties are experiencing
limited growth in jobs in recent years, making it difficult to replace jobs lost from the removal of
federal grazing. For example, Owyhee County has had average employment growth of just 137 jobs
per year between 2015 and 2019 (BEA 2022). As a result, employment reductions would have an
especially significant negative economic impact on Owyhee County. This is also true for other rural
counties in the study area. Due to the cumulative nature of the impact, these negative effects can be
expected to continue for numerous years into the future if federal grazing is removed.

Our results are similar to those found by Sloggy et al. (2023) for the three states. Our estimate
was about $21 million more (7.1 %) for total direct output. Our estimate for direct employment was
much lower (-64%) and direct labor income was higher (22%). The direct output from Forest Service
and Bureau of Land Management grazing is surprisingly close, given the different estimation
methods used. Ours had a loss in output due to eliminating grazing and Sloggy et al. (2023) derived
theirs from the Census of Agriculture values using North American Industry Classification System
(NAICS) codes. The difference in employment and labor income is due to differences in how
IMPLAN estimates those values and Sloggy et al. (2023) methodologies to derive their Direct
Response Coefficients.

In the past, discussion occurred that the economic impact of outdoor recreation can replace
that of federal grazing. The Bureau of Economic Analysis estimated that conventional outdoor
recreation in Idaho, Oregon, and Wyoming created $4.3 billion of value-added activity (BEA 2021).
Conventional outdoor recreation includes bicycling, boating/fishing, climbing/hiking/tent camping,
equestrian, hunting/shooting/trapping, motorcycling/ATVing, recreational flying, RVing, snow
activities, other conventional outdoor recreation activities, and multi-use apparel and accessories
(conventional). This latter category is the largest national category and is not shown by state. While
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certainly some of these activities occur on federal land, it is unknown how much is attributable to
those federal lands or whether they would increase or decrease with the removal of federal grazing
programs.

Conclusion

This analysis has assumed that federal grazing dependent cattle ranches in the three-state area would
continue cattle production at a reduced level with the loss of federal grazing and also that they would
be able to sell their surplus hay production. This represents a lower bound in terms of the economic
impact of a loss of federal cattle grazing. Since ranchers tend to rank quality of life factors for
ranching above profit maximization (Torell et al. 2001, Gentner and Tanaka 2002, and Tanaka et al.
2005), the assumption of continued operation seems reasonable, at least in the short run. However,
some ranches may not be able to remain in production over time if their operations are no longer
economically viable without federal grazing. For example, a survey of ranchers holding federal
grazing permits in Wyoming found that approximately 60% of small cow-calf ranchers (average herd
size = 134 cows) felt that their operation would remain viable if their federal grazing permits were
lost (Lind, 2015). On the other hand, only approximately 20% of large cow-calf ranchers (average
herd size = 836 cows) felt that their operation would remain viable if their federal grazing permits
were lost. The 65% reduction in labor income for the cattle ranch sector ($33,940 to $11,812) without
federal grazing also suggests that it may be difficult for some ranches to remain in operation. In
addition, there is the question of to whom the ranches would sell the surplus hay and for how much.
This is particularly true for meadow hay. Based on the ranch models, it is estimated that federal
grazing dependent ranches in the three-state area produce 1.4 million tons of meadow hay. This
represents about 50% of the total meadow hay production in the study area. If much of this hay is
sold, it could have significant negative impacts on regional hay markets in terms of excess supply and
reduced price.

If some ranches do not stay in operation at the reduced level of cattle production and
neighboring ranches do not purchase their non-federal grazing lands, the negative economic impacts
could be substantially higher. How much higher would depend on how many ranches go out of
business and what happens to the private lands associated with these ranches. If these private lands
go into alternative land uses, they might partially offset the increased negative economic impact of
ranches going out of production. Based on the results from Lind (2015) this conversion could
potentially involve the land use on up to six million acres of private land in Wyoming alone.
Predicting when individual ranchers might decide to go out of operation, what the alternative land
uses would be, and what would be the net economic impacts of the alternative land uses are difficult
questions which are beyond the scope of this analysis. However, the analysis does indicate that
removal of federal cattle grazing would have significant economic impacts on the three-state area,
particularly on many rural counties which have sensitive economies due to their dependency on
agricultural production and limited alternative employment opportunities.
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Table 1. Total Federal Livestock Grazing

Authorized Authorized

Grazing AUMs Acres
Agency Permits of Grazing Grazed
Bureau of Land Management - 2019 (1) 16,186 8,722,758 207,592,293
U.S. Forest Service - 2013 (2) 5,863 6,957,540 102,000,000
Total Federal 22,049 15,680,298 309,592,293

Source:

(1) U.S. Department of Interior, Bureau of Land Management. 2019.
Public Land Statistics 2019, Volume 204, June 2020.

(2) United States Department of Agriculture, Forest Service, Range Management.
2017. Grazing Statistical Summary FY2016, June 2017.

Table 2. Top 10 Counties for Federal AUMs of Livestock Grazing in Idaho, Oregon, and Wyoming

Idaho Idaho Idaho]Oregon Oregon Oregon|Wyoming  Wyoming Wyoming
Counties AUMs Percent|Counties AUMs Percent]Counties AUMs Percent
Owyhee 257,185 14.5%|Malheur 305,936 21.4%|Sweetwater 313,842 13.0%
Cassia 133,103 7.5%|Harney 293,728 20.6%| Carbon 272,687 11.3%
Twin Falls 131,312 7.4%| Lake 262,537 18.4%|Fremont 271,320 11.3%
Gooding 121,330 6.8%|Baker 95,411 6.7%|Natrona 203,403 8.4%
Custer 88,676 5.0%|Grant 67,675 4.7%|Sublette 202,374 8.4%
Jefferson 88,286 5.0%| Crook 64,890 4.5%|Big Horn 172,483 7.2%
Elmore 85,060 4.8%|Deschutes 58,841 4.1%|Washakie 157,604 6.5%
Lembhi 81,437 4.6%|Klamath 50,352 3.5%|Lincoln 129,966 5.4%
Ada 72,776 4.1%|Wallowa 45,002 3.2%|Park 101,197 4.2%
Oneida 68,567 3.9%|Jefferson 43,041 3.0%|Uinta 97,622 4.1%
Total 1,127,732 63.5% 1,287,413 90.2% 1,922,498 79.8%

Source: Public Lands Council's Federal Grazing Database

Table 3. Summary of Idaho, Oregon, and Wyoming Federal Grazing AUMs

Type Idaho Oregon Wyoming Combined
Total Federal AUMs 1,776,332 1,427,689 2,409,143 5,613,164
Percent Authorized 78.9% 82.7% 72.3% 77.0%
Authorized Federal AUMs 1,401,526 1,180,699 1,741,810 4,324,035
Percent Cattle 88.3% 97.6% 88.7% 91.0%
Authorized Federal Cattle AUMs 1,237,547 1,152,362 1,544,986 3,934,895
Percent 31.5% 29.3% 39.3% 100.0%
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Table 4. Authorized Federal AUMs of Cattle Grazing by MLRA Ranch Model

State MLRA Model Description AUMs
Idaho MLRA 10 (150 cows) Blue Mountains Foothill 18,946
Idaho MLRA 10 (700 cows) Blue Mountains Foothill 522,040
Idaho MLRA 12 (150 cows) Lost River Valleys and Mountains 7,995
Idaho MLRA 12 (400 cows) Lost River Valleys and Mountains 82,097
Idaho MLRA 25 (200 cows) Owyhee High Plateau 16,199
Idaho MLRA 25 (500 cows) Owyhee High Plateau 347,193
Idaho MLRA 43B (300 cows) Central Rocky Moutains 243,077
Authorized Cattle AUMs 1,237,547
State MLRA Model Description AUMs
Oregon MLRA 8 (400 cows) Columbia Plateau 54,585
Oregon MLRA 10 (150 cows) Blue Mountain Foothill Region 48,936
Oregon MLRA 10 (700 cows) Blue Mountain Foothill Region 291,654
Oregon MLRA 23 (200 cows) Malheur High Plateau 74,274
Oregon MLRA 23 (700 cows) Malheur High Plateau 435,976
Oregon MLRA 25 (200 cows) Owyhee High Plateau 31,039
Oregon MLRA 25 (500 cows) Owyhee High Plateau 215,898
Authorized Cattle AUMs 1,152,362
State MLRA Model Description AUMs
Wyoming  MLRA 32 (300 cows) Northern Intermountain Desertic Basins 481,363
Wyoming  MLRA 34a (100 cows) Cool Central Desertic Basins and Plateaus 28,780
Wyoming  MLRA 34a (400 cows) Cool Central Desertic Basins and Plateaus 656,462
Wyoming  MLRA 58b (600 cows) Northern Rolling High Plains 378,381
Authorized Cattle AUMs 1,544,986
Combined Authorized Cattle AUMS 3,934,895
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Table 5. Baseline Economic Impact of Federal Land Dependent Cattle Ranches

Economic Impact (Millions)
Direct Cattle Sales $539.0
Direct Meadow Hay Sales $52.3
Direct Alfalfa Hay Sales $60.8
Direct Economic Impact $652.1
Total Direct Impact $652.1
Total Indirect Impact $530.6
Total Induced Impact $336.4
Total Economic Impact $1,519.1

Combined
Employment (Jobs)
Direct Cattle Sales 4,502
Direct Meadow Hay Sales 200
Direct Alfalfa Hay Sales 208
Direct Employment 4,910
Total Direct Impact 4,910
Total Indirect Impact 2,983
Total Induced Impact 2,179
Total Employment 10,072

Combined
Labor Income (Millions)
Direct Cattle Sales $152.8
Direct Meadow Hay Sales §7.3
Direct Alfalfa Hay Sales $7.7
Direct Labor Income $167.8
Total Direct Impact $167.8
Total Indirect Impact $141.3
Total Induced Impact $106.0
Total Labor Income $415.1
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Table 6. Economic Impact From Reduction in Federal Grazing

Spring 2023 Volume 21 Issue 1

Western Economics Forum

With  Without Percent

Federal Federal Change Change

Total Direct Cattle Sales (MMS) $539.0 $217.7 ($321.3)  -59.6%
Total Direct Meadow Hay Sales (MMS) $52.3 $142.8 $90.5  173.0%
Total Direct Afalfa Hay Sales (MMS) $60.8 $105.4 $44.6 73.4%
Total Direct Impact (MMS) $652.1 $465.9 ($186.2) -28.6%
Total Secondary Impact (MMS) $867.0 $492.7 ($374.3)  -43.2%
Total Economic Impact (MMS) $1,519.1 $958.6 ($560.5)  -36.9%
Total Labor Income (MMS) $415.2 $209.8 ($205.4)  -49.5%
Total Emploment (Jobs) 10,072 5,984 (4,088)  -40.6%

78



Table 7. Cummulative Economic Impact From Reduction in Federal Grazing

NPV* NPV*
10-Years 40-Years

Impact (Millions) (Millions)
Total Direct Impact ($1,306.5) ($2,479.9)
Total Economic Impact ($3,935.9) ($7,470.8)
Total Labor Income ($1,442.8) ($2,738.6)
Impact 10-Years 40-Years

Total Employment (Jobs-Years) (40,877) (163,507)

* Discount rate = 7.0 percent
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