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Mining Sectors

Sweet Grass Col

Big Horn County, MT Stillwater County, Yellowstone County, MT [VESH

Total Private Employment, 2016 2,365 2,640 70,372 378,463 78,671 126,752,238
Mining 592 “650 451 6,012 2,132 587,017
Oil & Gas Extraction 3 2 403 2,274 424 403,218
Oil & Gas Extraction 2 2 0 280 919 284 122,140
Drilling Oil & Gas Wells 0 0 0 5 920 6 53,837
Support for Oil & Gas Operations "1 0 0 118 1,265 “134 227,241
Coal Mining “600 0 0 2 “1,155 "602 59,375
Coal Mining 566 0 0 2 1,119 “568 55,008
Support Activities for Coal Mining “34 0 0 0 “36 “34 4,367
Metal Ore Mining 0 640 “360 2 1,881 "1,002 41,229
Metal Ore Mining 0 “639 “360 0 1,807 “999 37,863

" 0 2 74 "3 3,366
3 0 45 709 81 83,195

Support Activities for Metal Mining 0

Nonmetallic Minerals Mining 0
Nonmetallic Minerals Mining 0 )

0

6

0 43 699 79 81,029
Support for Nonmetal Minerals 0 0 2 “10 2 2,166
Mining Related “ 0 0 135 1,394 “152 217,361
Oil & Gas Pipeline & Related Const. 0 0 0 89 332 “96 163,704
Pipeline Transportation 6 0 0 46 1,062 “56 53,657
Non-Mining 1,773 ~1,990 726 69,921 372,451 776,539 126,165,221
Percent of Total, 2016
Mining 25.0% 1.6% "24.6% "35.8% 0.6% 1.6% 2.7% 0.5%
Qil & Gas Extraction "0.1% “0.7% "0.1% 0.0% 0.6% 0.6% "0.5% 0.3%
Oil & Gas Extraction "0.1% 0.0% “0.1% 0.0% 0.4% 0.2% "0.4% 0.1%
Drilling Oil & Gas Wells 0.0% "0.0% 0.0% 0.0% 0.0% 0.0% "0.0% 0.0%
Support for Oil & Gas Operations "0.0% “0.7% 0.0% 0.0% 0.2% 0.3% "0.2% 0.2%
Coal Mining "25.4% 0.0% 0.0% 0.0% "0.0% “0.3% "0.8% 0.0%
Coal Mining 23.9% 0.0% 0.0% 0.0% "0.0% 0.3% "0.7% 0.0%
Support Activities for Coal Mining “1.4% 0.0% 0.0% 0.0% 0.0% “0.0% "0.0% 0.0%
Metal Ore Mining 0.0% 0.0% “24.2% “31.9% "0.0% 0.5% “1.3% 0.0%
Metal Ore Mining 0.0% 0.0% "24.2% "31.9% 0.0% 0.5% “1.3% 0.0%
Support Activities for Metal Mining 0.0% 0.0% "0.0% 0.0% "0.0% 0.0% "0.0% 0.0%
Nonmetallic Minerals Mining 0.0% "1.5% 0.1% 0.0% "0.1% 0.2% "0.1% 0.1%
Nonmetallic Minerals Mining 0.0% “1.5% “0.1% 0.0% 0.1% 0.2% "0.1% 0.1%
Support for Nonmetal Minerals 0.0% 0.0% 0.0% 0.0% "0.0% "0.0% “0.0% 0.0%
Mining Related "0.3% "0.5% 0.0% 0.0% 0.2% 0.4% "0.2% 0.2%
Oil & Gas Pipeline & Related Const. 0.0% "0.3% 0.0% 0.0% 0.1% 0.1% "0.1% 0.1%
Pipeline Transportation "0.3% "0.2% 0.0% 0.0% 0.1% 0.3% "0.1% 0.0%
Non-Mining 75.0% 98.4% "75.4% "64.2% 99.4% 98.4% "97.3% 99.5%

This table does not include employment data for government, agriculture, railroads, or the self-employed because these are not reported by County Business Patterns. Estimates for data that were not disclosed are indicated with tildes (~).

Data Sources: U.S. Department of Commerce. 2018. Census Bureau, County Business Patterns, Washington, D.C.
Find more reports like this at headwaterseconomics.orgleps Data and Graphics | Page 1
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Mining Sectors

What do we measure on this page?

This page describes the number of jobs (full- and part-time) and the share of total jobs in the mining industry, broken out into four
sub-sectors: oil and gas extraction, coal mining, metal ore mining, and nonmetallic minerals mining.

According to the North American Industrial Classification system (NAICS), Mining (NAICS code 21) consists of Oil and Gas
Extraction (NAICS 211), Mining Except Oil and Gas (NAICS 212), and Support Activities for Mining (NAICS 213)." In addition, we
add the category "Mining Related" which captures oil and gas pipeline industries and associated employment.?

Data on this page were obtained from the U.S. Census Bureau’s County Business Patterns (CBP) series. We use this source
because, compared to other sources, it has fewer data gaps (instances when the federal government will not release information to
protect the confi iality of indivi busi ). It also includes both full- and part-time employment. The disadvantage of CBP
data is that they do not include employment in government, agriculture, railroads, or the self-employed and as a result may under-
count the size of industry sectors. Also, CBP data are based on mid-March employment and do not take into account seasonal
fluctuations. For these reasons, the data are most useful for showing long-term trends, displaying differences between locations,
and showing the relationship between sectors over time.

Some data are withheld by the federal government to avoid the disclosure of potentially confidential information. Headwaters
Economics uses data from the U.S. Department of Commerce to estimate these data gaps.®

Why is it important?

To understand the economic impact of mining, it is important to grasp the relative size of the mining industry and its components,
how these have changed over time, and how local trends compare to trends in other locations. For mining-dependent communities,
it can be important to consider whether management action and policies stimulate growth or decline in the industry, how proposed
actions and policies relate to ongoing trends, and given the relative size of the industry whether changes to it will affect the broader
economy.

Find more reports like this at headwaterseconomics.orgleps Study Guide | Page 1
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Mining Employment Trends

Percent of Total Private Employment in Mining, 2016
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Data Sources: U.S. Department of Commerce. 2018. Census Bureau, County Business Patterns, Washington, D.C.

Find more reports like this at headwaterseconomics.orgleps

Data and Graphics | Page 2
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Mining Employment Trends

What do we measure on this page?

This page describes long-term trends in mining employment as a percent of all jobs and compares mining to non-mining
employment over time for the region.*

Data on this page were obtained from the U.S. Census Bureau’s County Business Patterns (CBP) series. Some data are withheld
by the federal government to avoid the disclosure of ially ial information. E: ics uses data from the
U.S. Department of Commerce to estimate these data gaps.®

Why is it important?

When the mining industry is a significant driver of the economy, other sectors of the economy, total employment, and total personal
income could follow trends in the mining industry. It is important to know whether this is the case because if employment in other
sectors fluctuates with the mining industry, then mining-related management actions and policies may have far-reaching impacts. If,
on the other hand, jobs in the rest of the economy are growing independently of trends in the mining industry, then management
actions and policies that potentially affect the mining industry may have impacts that are limited to that industry.®

Find more reports like this at headwaterseconomics.org/eps Study Guide | Page 2
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Beartooth Region

Mining Employment Trends (cont.)

New Jobs in Mining and Non-Mining, Beartooth Region, 1998-

2016
20,000 +
* From 1998 to 2016, mining employment 18,107 17,843
. 18,000 +
grew by 264 jobs.
16,000 H
14,000 +
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* From 1998 to 2016, non-mining 10.000 |
employment grew by 17,843 jobs. ’
ploy g y J 8,000 -
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2,000 - 264
0 4 . .
Net New Jobs Net New Mining Jobs  Net New Non-Mining
Jobs
Jobs in Mining Sectors, Beartooth Region
* From 1998 to 2016, oil & gas extraction 2000 -
shrank from 817 to 424 jobs, a 48% ’
decrease. 1,800 -
1,600 -
* From 1998 to 2016, coal mining grew 1,400 -
from 476 to 602 jobs, a 27% increase. 1,200 -
1,000 -
800 +
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mining grew from 9 to 81 jobs, a 800%
increase.
Oil & Gas Extraction = = = = Coal Mining
=——¢—\letal Ore Mining === Non-Metallic Mineral Mining

Data Sources: U.S. Department of Commerce. 2018. Census Bureau, County Business Patterns, Washington, D.C.
Find more reports like this at headwaterseconomics.org/eps Data and Graphics | Page 3
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Mining Employment Trends (cont.)

What do we measure on this page?

This page describes the change in mining jobs compared to the change in non-mining jobs and compares how employment in
various mining sectors has changed over time.®

The bottom chart on this page starts in 1998 because that is the year the U.S. Census Bureau (and County Business Patterns)
shifted to using the new North American Industrial Classification System (NAICS).

Data on this page were obtained from County Business Patterns. Some data are withheld by the federal government to avoid the
disclosure of potentially confidential information. Headwaters Economics uses data from the U.S. Department of Commerce to
estimate these data gaps.®

Why is it important?

Some geographies are more dependent on mining-related employment than others.’ Particularly for mining-dependent communities,
activities and policies that impact the mining industry may have far-reaching impacts.

To understand the importance of mining in the local economy, it is useful to grasp the source of new jobs and the relative
contribution of the mining industry to net new jobs. Components of the mining industry may create or lose jobs at a different rate.

Locations with economies that focus on resource extraction, particularly on fossil fuel development, can be subject to boom-and-bust
cycles as well as other economic challenges such as slower long-term economic growth.” & These difficulties are sometimes called
the "resource curse" in reference to the apparent paradox that areas rich in natural resources often underperform economically.® ©
Due to the economic volatility common among mining sectors, mining-dependent communities can benefit from planning for
economic transitions."!

Find more reports like this at headwaterseconomics.org/eps Study Guide | Page 3
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Self-Employment

Big Horn County, MT

Stillwater County, MT

Srei ErEEs Cem Yellowstone County,

us.
24,813,048

Total Proprietors, 2016 540 821 434 11,661 88,689 14,638
Mining na 1" 3 247 670 280 86,587
Oil & Gas Extraction na 9 na 214 408 236 66,874
Mining (Except Oil & Gas) na na na 3 89 3 5,117
Support Activities for Mining 0 na 0 30 173 34 14,596
Non-Mining na 810 431 11,414 88,019 13,818 24,726,461
Percent of Total, 2016
Mining na 1.6% 1.3% 0.7% 2.1% 0.8% 1.9% 0.3%
Oil & Gas Extraction na 1.1% 1.1% na 1.8% 0.5% 1.6% 0.3%
Mining (Except Oil & Gas) na na na na 0.0% 0.1% 0.0% 0.0%
Support Activities for Mining .0% 0.3% na 0.0% 0.3% 0.2% 0.2% 0.1%
Non-Mining na 98.4% 98.7% 99.3% 97.9% 99.2% 94.4% 99.7%
Mining Proprietors, Beartooth Region, 2016
800
* In 2016, Montana had the largest 700 670
number of mining proprietors (670), 600
and Sweet Grass County, MT had the
smallest (3). 500
400
300 247 280
200
100 0 19 1 3
Big Horn County, MT Carbon County, MT Stillwater County, MT Sweet Grass County, MT  Yellowstone County, MT Montana Beartooth Region
Mining Proprietors, Beartooth Region
400
* From 1998 to 2016, mining proprietors 350
in Beartooth Region grew from 0 to 300
280, a more than 28,000% increase.
250
200
150
100
50
0+—o < &
@ o2 o - o~ sl = w0 © ~ «© = o -~ o el =+ w ©
D (=23 I=3 o o o o o o o =3 =3 - - - - - - -
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Data Sources: U.S. Department of Commerce. 2018. Census Bureau, Nonemployer Statistics, Washington, D.C.

Find more reports like this at headwaterseconomics.orgleps

Data and Graphics | Page 4
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Mining, Including Oil & Gas

Self-Employment

What do we measure on this page?

This page describes the number of nonemployer businesses (in most cases self-employed individuals) in mining by sector and
geography. It offers data to supplement previous pages of this report that do not include the self-employed.

Nonemployer Business: A business with no paid employees, with annual business receipts of $1,000 or more, and subject to
federal income taxes. Nonempl busi can be indivi propri ips, par ips, or corj i Most nonemployers
are self-employed individuals operating very small unincorporated businesses that may or may not be the owners’ principal source
of income. '

The U.S. Census Bureau's Nonemployer Statistics provide the only source of detailed and comprehensive data on the scope,
nature, and activities of U.S. businesses with no paid employment and payroll.™® According to the Census Bureau: “Most
nonemployers are self-employed individuals operating very small unincorporated businesses, which may or may not be the owner's
principal source of income. These firms are excluded from most other business statistics.”

The three mining sub-categories in the upper table Proprietors in Mining are 3-digit NAICS categories from Nonemployer
Statistics.'* They are different than the four summary categories (from County Business Patterns) shown on previous pages.

Depending on the locations selected, some data may not be available due to disclosure restrictions.

Why is it important?

Significant portions of the mining industry—especially support activities such as excavation, trucking, and servicing—may be
conducted by nonemployer businesses. These nonemployer businesses are not reported by County Business Patterns but are
reported by Nonemployer Statistics. It is important to use these two data sources in tandem when evaluating the size and trends of
mining employment.

Find more reports like this at headwaterseconomics.orgleps Study Guide | Page 4
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Wages and Employment

Big Horn County, MT Carbon County, MT Stillwater County, MT SUEH EEES Cou"]\;)fr' Yellowstone County, MT Montana Beartooth Region
All Sectors, 2017 (2017 $s) $41,240 $34,102 $60,475 $49,585 $46,291 $42,045 $46,224 $55,390
Private $44,068 $32,605 $64,987 $52,138 $45,426 $40,891 $45,781 $55,338
Mining $82,121 $75,276 na na $90,004 $87,831 $84,968 $102,130
Oil & Gas Extraction na $0 $0 $0 $119,426 $102,027 $119,426 $165,545
Mining (Except Oil & Gas) na na na na $56,031 $87,186 $56,031 $76,278
Support Activities for Mining na na $111,096 $0 $74,295 $83,004 $82,473 $87,380
Non-Mining $26,925 $31,346 $31,311 "$27,752 $45,195 $40,087 "$44,115 $55,098
Government $38,167 $39,780 $36,102 $35,128 $53,508 $47,208 $49,210 $55,686

This table shows wage data from the Bureau of Labor Statistics, which does not report data for proprietors o

Percent of Total Employment, 2017

r the value of benefits and uses slightly different industry categories than those shown on previous pages of this report

Big Horn County, MT Carbon County, MT Stillwater County, MT e EREEs Cour;\;); Yellowstone County, MT Montana Beartooth Region

Private 52.2% 79.1% 84.4% 85.0% 89.3% 81.7% 87.1% 85.1%
Mining 12.6% 1.3% na na 0.5% 1.4% 1.0% 0.4%
Oil & Gas Extraction na 0.0% 0.0% 0.0% 0.2% 0.2% 0.2% 0.1%
Mining (Except Oil & Gas) na na na na 0.1% 0.9% 0.1% 0.1%
Support Activities for Mining na na 1.4% 0.0% 0.2% 0.3% 0.2% 0.2%
Non-Mining 28.5% 75.0% 44.1% "54.2% 88.8% 80.4% "83.6% 84.6%
Government 47.7% 20.9% 15.5% 15.0% 10.7% 18.3% 12.9% 14.9%

This table uses employment data from the Bureau of Labor Statistics, which does not report data for proprietors or the value of benefits and uses slightly different industry categories than those shown on previous pages of this report

Data Sources: U.S. Department of Labor. 2018. Bureau of Labor Statistics, Quarterly Census of Employment and Wages, Washington, D.C

Find more reports like this at headwaterseconomics.orgleps

Data and Graphics | Page 5
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Beartooth Region

Wages and Employment

What do we measure on this page?

This page describes wages (in real terms) from employment in the mining industry, including sub-sectors, compared to wages from
employment in all non-mining sectors combined.'® It also describes the percent of jobs in each category. These are shown together
to illustrate the relative wage levels in mining, including sub-sectors, and how many people are employed in each sub-sector.

The primary purpose of this page is to compare the average annual wages between sectors, and to investigate the relative number
of people employed in high- and low-wage sectors.

The wage and employment data on this page are from the Bureau of Labor Statistics, which does not report data for proprietors or
the value of benefits and uses slightly different industry categories than those shown on the initial pages of this report.': 17- 18

The three mining sub-sectors in the tables are 3-digit NAICS categories (from Quarterly Census of Employment and Wages)? and
are different than the four summary categories (from County Business Patterns) shown on the initial pages of this report.

Some data are withheld by the federal government to avoid the disclosure of potentially confidential information. Headwaters

Economics uses custom data aggregations calculated from various NAICS codes. Occasionally one or more data values underlying
these aggregations are non-disclosed.

Why is it important?

The mining industry has the potential to provide high-wage jobs, but this may differ by mining sub-sector and by geography.
Important issues to consider are how mining industry wages compare to wages in other sectors, whether some components of the
mining industry pay higher wages than others, and whether there are significant wage differences between locations.

Find more reports like this at headwaterseconomics.orgleps Study Guide | Page 5
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Beartooth Region

Wages and Employment (cont.)

Avg. Annual Wages & Percent of Total Employment in Mining
Sectors, Beartooth Region, 2017

In 2017, mini i
n 2017, mining sector average wages, $140.000 -

from highest to lowest, were: oil & gas $119,426

extraction ($119,426), support activities $120,000 -

for mining ($82,473), and mining (except
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were: oil & gas extraction (0.2%), oil & 0% -
gas extraction (0.2%), and mining %
(except oil & gas) (0.1%). - 0% |
©
° 0.1%
5 0% -
=
S 0% -
[0
o
0% -

Oil & Gas Extraction Mining (Except Oil &  Support Activities
Gas) for Mining

Avg. Annual Wages in Mining Sectors, Beartooth Region

From 1998 to 2017, average wages in oil

& gas extraction grew (in real terms) from $250,000 1

$0 to $119,426 a more than

11,942,600% increase. $200,000 -
¢ $150,000 -

From 1998 to 2017, average wages in
mining (except oil & gas) grew (in real
terms) from $0 to $56,031 a more than $100,000 H
5,603,100% increase.

2017 $s

$50,000 H
* From 1998 to 2017, average wages in
support activities for mining grew (in real $0 ‘
terms) from $47,071 to $82,473 a 75.2% LIS SN ITVIERIJIoNDITLON
increase. 22RRIIIIIIIKIRIIKIR]IKIR]RR
Oil & Gas Extraction == Mining (except oil & gas)

=H=Support Activities for Mining

Data Sources: U.S. Department of Labor. 2018. Bureau of Labor Statistics, Quarterly Census of Employment and Wages, Washington, D.C.
Find more reports like this at headwaterseconomics.org/eps Data and Graphics | Page 6
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Wages and Employment (cont.)

What do we measure on this page?

This page describes average wages (in real terms) and employment levels in different mining sectors. It also shows average wage
trends (in real terms) for mining sectors.

The chart Avg. Annual Wages and Percent of Total Employment in Mining Sectors is useful for describing how many people are
working in relatively high- and low-wage mining sectors. The chart Avg. Annual Wages in Mining Sectors is useful for comparing
wage trends by mining sector.

The wage and employment data on this page are from the Bureau of Labor Statistics, which does not report data for proprietors or
the value of benefits and uses slightly different industry categories than those shown on the initial pages of this report.'® 17

The three mining sub-sectors in the charts are 3-digit NAICS categories (from Quarterly Census of Employment and Wages) and are
different than the three summary categories (from County Business Patterns) shown on the initial pages of this report.

The chart Avg. Annual Wages in Mining Sectors starts in 1998 to be consistent with the start date of figures on earlier pages of this
report.

Depending on the locations selected, some data may not be available due to disclosure restrictions.'®

Why is it important?

While the mining industry has the potential to offer high wages, not all components of the mining industry pay the same wages or
employ the same number of people. A significant increase in mining jobs that pay above the average for all industries will increase
overall average earnings per job. On the other hand, a significant increase in mining jobs that pay below the average for all industries
will decrease overall average earnings per job. A modest change in mining employment, especially when this industry is a small
share of total employment, will not likely affect average earnings in a local area.

Find more reports like this at headwaterseconomics.org/eps Study Guide | Page 6
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Comparisons
Location . .
Employment Share, 2016 Quotient Employment Share Location Quotient
Mining Sector w U.S. Beartooth Region vs. U.S. Beartooth Region vs. U.S.
Region -
Oil & Gas Extraction “0.5% 0.32% 1.7
7
Coal Mining "0.8% 0.05% 15.4
Metallic Ore Mining "1.3% 0.03% 42.3
Nonmetallic Ore Mining “0.1% 0.07% 1.4
0.0% 1.0% 2.0% 0 50

M Beartooth Region® U.S

* In 2016, metallic ore mining had the highest location quotient score (42.3), and nonmetallic ore mining had the lowest (1.4).

Data Sources: U.S. Department of Commerce. 2018. Census Bureau, County Business Patterns, Washington, D.C.
Find more reports like this at headwaterseconomics.org/eps Data and Graphics | Page 7
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Comparisons

What do we measure on this page?

This page describes whether the region is specialized in mining-related employment. The chart illustrates the difference between the
selected location(s) and the selected benchmark area.? (If no custom benchmark area was selected, EPS defaults to benchmarking
against the U.S.)

Location Quotient®': A ratio that compares an industry’s share of total employment in a region to the benchmark. More precisely, it
is the percent of local employment in a sector divided by the percent employment in the same sector in the benchmark area. In other
words, it is a ratio that measures specialization using the benchmark area for comparison. A location quotient of more than 1.0
means the local area is more specialized in that sector relative to the benchmark area. A location quotient of less than 1.0 means it is
less specialized.??

Another way to think about location quotients is as a measure of whether a place produces enough goods or services from an
industry to satisfy local demand for those goods or services. Results above or below the 1.0 standard indicate the degree to which a
place may import or export a good or service. Although there is no precise cutoff, location quotients above 2.0 indicate a strong
industry concentration (and that an area is likely exporting goods or services) and those less than 0.5 indicate a weak industry
concentration (and that an area is likely importing goods or services).

Some data are withheld by the federal government to avoid the disclosure of potentially confidential information. Headwaters
Economics uses data from the U.S. Department of Commerce to estimate these data gaps.®

Why is it important?

Locations with economies that focus on resource extraction, particularly on fossil fuel development, can be subject to boom-and-bust
cycles as well as other economic challenges such as slower long-term economic growth.” & These difficulties are sometimes called
the "resource curse" in reference to the apparent paradox that areas rich in natural resources often underperform economically.® 1°

A few caveats: (1) A large location quotient for a particular sector does not necessarily mean that sector is a significant contributor to
the economy. (2) LQs greater than 1.0 only suggest potential export capacity when compared to the benchmark area and do not take
into account local demand. Local demand may be greater than average, and therefore all goods and services may be consumed
locally (i.e., not exported). (3) LQs can change from year to year. (4) LQs can vary when one uses income or wage data rather than
employment.

Find more reports like this at headwaterseconomics.org/eps Study Guide | Page 7
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Comparisons Over Time

Mining Employment

12000 -
10000 -
8000 -
§ 6000 -
]
[ce)
(e}
=2
25 4000 -
)]
Zz
2000 H
0 i
0] (e} o - (&} [a2) < Yo} © N~ [ce} (e o ~— N [s2] <t (9] ©
(2] (e} o o o o o o o o o o ~— — - ~— - — -~
[e)} » o o o o o o o o o o o o o o o o o
~ -~ N N N N N N N N N N N N N N N N N
—e—U.S. —@— Beartooth Region
=== Big Horn County, MT === Carbon County, MT
=== Stillwater County, MT -0 Sweet Grass County, MT
== Yellowstone County, MT Montana

* From 1998 to 2016, Big Horn County, MT had the fastest rate of change in mining employment, and Beartooth Region had the
slowest.

Data Sources: U.S. Department of Commerce. 2018. Census Bureau, County Business Patterns, Washington, D.C.
Find more reports like this at headwaterseconomics.org/eps Data and Graphics | Page 8
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Comparisons Over Time

What do we measure on this page?

This page describes the change in mining employment for all selected locations and the benchmark area.* 2° The information is
indexed (1998=100) so that data from locations with different sized economies can be compared. Indexing makes it easier to
understand the relative rate of growth or decline of mining employment over time.

Index: Indexed numbers are compared with a base value. In the line chart, employment in 1998 is the base value and is set to 100.
The employment values for subsequent years are expressed as 100 times the ratio to the base value. The indexing used in the line
chart enables easier comparisons between locations over time. (If many locations are selected, it may be difficult to read the figure
on this page.)

The chart begins in 1998 because that is the year the Census Bureau and County Business Patterns shifted to using the new North
American Industrial Classification System (NAICS).

Some data are withheld by the federal government to avoid the disclosure of potentially confidential information. Headwaters
Economics uses data from the U.S. Department of Commerce to estimate these data gaps.®

Why is it important?

Not all locations have attracted or lost mining industries and employment at the same rate. An index makes it clear
where the rate of mining growth or decline has been the fastest. Lines above 100 indicate positive absolute growth
while those below 100 show absolute decline. The steeper the curve the faster the rate of change.

It may be helpful to look for large year-to-year rises or dips in lines on the chart to identify rapid employment changes.
If the reasons behind these fluctuations are not evident, it may be helpful to talk with regional experts or locals to learn
more about what caused abrupt changes.

Locations with economies that focus on resource extraction, particularly on fossil fuel development, can be subject to
boom-and-bust cycles as well as other economic challenges such as slower long-term economic growth.®> 7 These
difficulties are sometimes called the "resource curse" in reference to the apparent paradox that areas rich in natural
resources often underperform economically.® 1°

Find more reports like this at headwaterseconomics.org/eps Study Guide | Page 8
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Data Sources & Methods

This EPS Mining report uses national statistics from public government sources. All data used in EPS can be readily verified
with the original sources:

¢ County Business Patterns
Census Bureau, U.S. Department of Commerce
https://www.census.gov/programs-surveys/cbp.html
Contacts
https://www.census.gov/about/contact-us.html

¢ Quarterly Census of Employment and Wages
Bureau of Labor Statistics, U.S. Department of Labor
https://www.bls.gov/cew
Contacts
https://www.bls.gov/bls/contact.htm

Nonemployer Statistics

e Bureau of the Census, U.S. Department of Commerce
https://www.census.gov/econ/nonemployer/index.html
Contacts
https://www.bls.gov/bls/contact.htm

EPS core approaches

EPS is designed to focus on long-term trends across a range of important measures. Trend analysis provides a more
comprehensive view of changes than spot data for select years. We encourage users to focus on major trends rather than
absolute numbers. EPS displays detailed industry-level data to show changes in the composition of the economy over time and
the mix of industries at points in time. EPS employs cross-sectional benchmarking — comparing smaller areas such as counties
to larger regions, states, and the nation — to give a sense of relative performance. EPS allows users to aggregate data for
multiple locations to allow for more sophisticated cross-sectional comparisons.

Adjusting dollar figures for inflation

Because a dollar in the past was worth more than a dollar today, data reported in current dollar terms should be adjusted for
inflation. The U.S. Department of Commerce reports personal income figures in terms of current dollars. All income data in EPS
are adjusted to real (or constant) dollars using the Consumer Price Index. Figures are adjusted to the latest date for which the
annual Consumer Price Index is available.

Data gaps and estimation

Some data are withheld by the federal government to avoid the disclosure of potentially confidential information. Headwaters
Economics uses supplemental data from the U.S. Department of Commerce to estimate these data gaps. These are indicated
with tildes (~) in tables. Documentation explaining methods developed by Headwaters Economics for estimating disclosure
gaps is available at https://headwaterseconomics.org/eps.

Find more reports like this at headwaterseconomics.org/eps Data Sources & Methods
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Endnotes

For an online listing of all NAICS codes, see https://www.naics.com/search/. For additional online manuals
and definitions of industry codes, see https://www.bls.gov/bls/naics.htm
and https://www.census.gov/eos/www/naics/.

Details on mining industry codes and definitions (NAICS codes in parentheses):

Oil and Gas Extraction:

Oil and Gas Extraction (2111)

Support Activities: Drilling Oil and Gas Wells (213111; includes directional drilling, redrilling, spudding, tailing, water
intake wells), and Support for Oil and Gas Operations (213112; includes exploration, chemical treatment, cleaning,
pumping, swabbing, surveying)

Coal Mining:
Coal Mining (2121)
Support Activities for Coal Mining (213113; includes drilling, blasting, shaft sinking, tunneling, exploration)

Metals Mining:
Metal Ore Mining (2122; includes gold, silver, zinc and others)
Support Activities for Metal Mining (213114; includes blasting services, exploration, tunneling, pumping)

Nonmetallic Minerals Mining:

Nonmetallic Minerals and Quarrying (2123; includes stone, volcanic rock, granite, cement, gravel and others)
Support Activities for Nonmetallic Minerals and Quarrying (213115; includes blasting services, test drilling, mine
shaft development).

Mining Related:

Pipeline Transportation (486; Industries in the Pipeline Transportation subsector use transmission pipelines to
transport products, such as crude oil, natural gas, refined petroleum products, and slurry)

Oil and Gas Pipeline and Related Structures Construction (237120)

Documentation explaining methods developed by Headwaters Economics for estimating disclosure gaps is available
at https://headwaterseconomics.org/eps.

For detailed information on oil, gas, and coal, see the U.S. Energy Information Administration at https://www.eia.gov/
. The Bureau of Labor Statistics provides an overview of the mining industry at
https://www.bls.gov/iag/tgs/iag21.htm.

Headwaters Economics has completed a number of studies on fossil fuel development and its impact on the U.S.
West: https://headwaterseconomics.org/topic/energy/.

The Bureau of Labor Statistics provides an overview of the mining industry at https://www.bls.gov/iag/tgs/iag21.htm.

Find more reports like this at headwaterseconomics.org/eps Endnotes
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Endnotes (cont.)
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For a review of literature on economic diversity, see Sterling A. 1998. On the Economics and Analysis of Diversity.
Electronic Working Papers Series, Paper No, 28. Brighton, UK: University of Sussex
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.144.8865&rep=rep1&type=pdf; and Malizia EE and
Shanzai K. 2006. The Influence of Economic Diversity on Unemployment and Stability. Journal of Regional Science
33(2):221-235.

Headwaters Economics has completed a number of studies on fossil fuel development and its impact on the U.S.
West: hitps://headwaterseconomics.org/topic/energy/. Headwaters Economics’ report “Fossil Fuel

Extraction as a County Economic Development Strategy: Are Energy Focusing Counties Benefiting?” looks
specifically at the economic performance of energy focused economies in the U.S. West. See
https://headwaterseconomics.org/energy/oil-gas/fossil-fuel-extraction/.

Humphreys M, JD Sachs, and JE Stiglitz, eds. Escaping the Resource Curse. 2007. New York: Columbia University
Press.

Haggerty J, PH Gude, M Delorey, and R Rasker. 2014. Long-term effects of income specialization in oil and gas
extraction: The U.S. West, 1980-2011. Energy Economics 45: 186-195.

Haggerty J, MN Haggerty, K Roemer, and J Rose. 2018. Planning for the local impacts of coal facility closure:
Emerging strategies in the U.S. West. Resource Policy 57: 69-80.

Nonemployer definitions can be found at https://www.census.gov/epcd/nonemployer/view/define.html.

Nonemployer Statistics data can be found at https://www.census.gov/programs-surveys/nonemployer-statistics.html.

Mining is the sum of the following NAICS codes shown on this page: Oil and Gas Extraction (211), Mining [except
Oil and Gas] (212), and Support Activities for Mining (213).

The EPS Socioeconomic Measures report provides more information on wages in non-mining industries:
https://headwaterseconomics.org/eps.

For an overview of how the Bureau of Labor Statistics treats pay and benefits, see
https://www.bls.gov/bls/blswage.htm.

For an overview of how the Bureau of Labor Statistics treats employment, see
https://www.bls.gov/bls/employment.htm.

Employment and wage estimates are also available from the Bureau of Labor Statistics for more than 800
occupations. Looking at timber by occupation rather than by sector or industry is helpful because wages can vary
dramatically across occupations. For more information, see htitps://www.bls.gov/oes/.
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Endnotes (cont.)

If there are significant undisclosed data on this page, other sources for timber wage data include: The Bureau of
Labor Statistics' Quarterly Census of Employment and Wages, which has data for industries at the state level
(https://www.bls.gov/cew/); the Bureau of Labor Statistics' Occupational Outlook Handbook,

which has detailed industry earnings and wages data at the national level (https://www.bls.gov/ooh/);

and the County Business Patterns database, which reports industry-level employment and payroll and can be used
to estimate earnings (https://www.census.gov/programs-surveys/cbp.html).

The term "benchmark" in this report should not be construed as having the same meaning as in the National Forest
Management Act (NFMA).

LQ = (ei/e) divided by (Ei/E)
Where: ei = Local employment in industry i; e = Total local employment; Ei = U.S. employment in industry i; E =
Total U.S. employment.

A succinct definition of a location quotient is offered by Indiana Business Research Center at IU's Kelley School of
Business. See http://www.incontext.indiana.edu/2006/march/1.asp.
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