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Figure 15: CIE Class 1 Counties with One or More Top-20 Rankings
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The second set of counties includes those that ranked in the top 20 in Risk, Impact, and Dependence in

either 2005 or 2015. These are the counties that appear in bold in table 4, and all are present in Table

6 above. The 2005 and 2015 employment and wages data for these counties, along with 2015 coal

industry data, are shown in Table 7 below. These counties are also shown in Figure 16.

Table 7: Top Coal-Distressed Appalachian CIE Counties - All Scores

2015 Coal
2005 2015
Industry

Name Total Wages Total Wages Emplovment Wages

Employment (SM) Employment | (SM) ploy (SM)
Boone County, West 8,977 369.7 5,925 272.1 1,278 101.3
Virginia
Buchanan County, Virginia 7,926 268.8 6,856 307.2 1,012 95.5
Dickenson County, 3,368 98 3,606 140.2 405 31.8
Virginia
Harlan County, Kentucky 8,625 264.3 6,227 217.9 605 41.3
Leslie County, Kentucky 2,270 77.5 1,683 59.7 164 11.4
Letcher County, 6,769 202 4,471 156 239 12.9
Kentucky
Martin County, Kentucky 3,222 110.5 2,584 106.9 300 19.7
Mingo County, West 8,291 294.2 5,553 244.9 1,216 98.9
Virginia
Perry County, Kentucky 13,680 432.4 12,000 450.5 1,205 78.7
Pike County, Kentucky 24,579 799.2 21,500 879.1 1,779 112.8

Note: Bold counties are “Distressed” and those in italics are “At-Risk” counties in the 2017
Appalachian Regional Commission classifications.
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Figure 16: Top Coal-Distressed Appalachian CIE Counties - All Scores
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Data Sources: Bureau of Labor Statistics, Bureau of Economic Analysis and Mine Safety and Health Administration
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Summary

Through a comprehensive, quantitative, supply chain-based assessment of Appalachian Region
counties, we identified industry and county characteristics related to the Coal Industry Ecosystem
(CIE). Industry measures were developed to identify their relative positions in the coal industry supply
chain, and these measures were weighted by employment and by employment change to construct
county-based measures of CIE Dependence and CIE Impacts. We also developed a measure of risk that
indicates each county’s susceptibility to continued coal industry decline. This risk measure is built
upon the Region-wide CIE industry self-sufficiency Dependence Score, and adds a locally-based CIE
industry self-sufficiency measure and an independent dimension that varies with the inverse of coal
mine productivity. The 2005 Risk Score was shown to have a strong negative correlation with the
Impact Score, validating its use as an indicator of susceptibility to negative impacts of continuing coal

industry decline.

Each of these dimensions, as measured by Dependence, Impact, and Risk Scores, was assessed
independently, and used subsequently in the construction of an eight-class county typology. The
typology was used to identify four dominant county classes. Class 1 Depressed counties are the most
highly distressed, with High Dependence, High Negative Impact, and High Risk Scores. They have
already suffered negative CIE-related economic impacts, and are susceptible to future coal-industry
declines. Class 3 Vulnerable counties have not yet faced levels of economic hardship comparable to
those in Class 1, but they remain vulnerable to continued coal-industry decline. Class 6 Hardship
counties have experienced CIE-based decline, but their economies are no longer CIE-dependent, so
they are not subject to increased CIE-driven hardship in future, though many continue to suffer the
consequences of recent coal-industry decline. Counties in Class 8 are not strongly tied to the CIE — and

have been and are expected to continue to be — the least affected by the coal industry fortunes.

The typology and the three county-level CIE Scores were used as a lens through which to identify the
most distressed Appalachian counties whose condition can be most directly attributed to the CIE.
These counties would be distressed by any nhumber of measures, but given their strong ties to the CIE
and vulnerability to continued coal-industry decline, they are particularly strong candidates for more
in-depth analysis to identify policies and programs that might be implemented to dampen the negative
impacts and alleviate some of the economic distress that can and will continue to be attributable to

coal industry decline.
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Appendices

Appendix I. CIE Scores, All Industries

2005 CIE 2005 2015 CIE 2015
BEA Codes Name
Score Employment Score Employment
1111A0 Oilseed farming 0.01 70 0 276
1111B0 Grain farming 0.01 304 0 760
111200 Vegetable and melon farming 0 1,963 0 2,525
111300 Fruit and tree nut farming 0 1,604 0 1,768
111400 Gregnhouse, nursery, and 0 9,019 0 6,859
floriculture production
111900 Other crop farming 0.05 817 0.02 973
Beef cattle ranching and farming,
1121A0 including feedlots and dual- 0 963 0 1,175
purpose ranching and farming
112120 Dairy cattle and milk production 0 3,102 0 4,336
112A00 Animal production, except cattle 0 1,363 0 1,855
and poultry and eggs
112300 Poultry and egg production 0 3,418 0 3,647
113000 Forestry and logging 0.04 7,850 0.02 6,169
114000 Fishing, hunting and trapping 0.01 138 0 171
115000 Support activities for agriculture 0.05 4,903 0.03 4,903
and forestry
211000 Oil and gas extraction 0.16 4,984 0.06 10,692
212100 Coal mining 1 47,140 1 36,535
2122A0 Iron, go!d, silver, and other metal 0.08 456 0.04 651
ore mining
212230 | Copper, nickel, lead, and zinc 0.69 19 0.02 717
mining
212310 Stone mining and quarrying 0.08 14,588 0.07 7,972
2123A0 Other nonmetallic mineral mining 0.03 3,697 0.02 2,478
and quarrying
213111 Drilling oil and gas wells 0 2,650 0 3,697
21311A Other support activities for mining 0.08 11,628 0.04 21,421
221100 | Electric power generation, 0.01 53,077 0 49,397
transmission, and distribution
221200 Natural gas distribution 0.01 7,914 0.01 8,224
221300 Water, sewage and other systems 0 21,846 0 23,376
23 Construction 0 474,924 0 403,310
321100 Sawmills and wood preservation 0.01 21,687 0.01 17,295
321200 Veneer, plywood, and eng]neered 0 13,722 0 7,082
wood product manufacturing
321910 Millwork 0 24,409 0 15,672
321980 | Al other wood product 0 32,982 0 21,057
manufacturing




327100

327200

327310
327320

327330

327390

327400
327910
327991

327992
327993
327999

331110

331200

33131A

331314

33131B

331411

331419

331420

331490
331510
331520
33211A
332114
33211B

Clay product and refractory
manufacturing

Glass and glass product
manufacturing

Cement manufacturing
Ready-mix concrete
manufacturing

Concrete pipe, brick, and block
manufacturing

Other concrete product
manufacturing

Lime and gypsum product
manufacturing

Abrasive product manufacturing

Cut stone and stone product
manufacturing

Ground or treated mineral and
earth manufacturing

Mineral wool manufacturing

Miscellaneous nonmetallic mineral
products

Iron and steel mills and ferroalloy
manufacturing

Steel product manufacturing from
purchased steel

Alumina refining and primary
aluminum production

Secondary smelting and alloying of
aluminum

Aluminum product manufacturing
from purchased aluminum

Primary smelting and refining of
copper

Primary smelting and refining of
nonferrous metal (except copper
and aluminum)

Copper rolling, drawing, extruding
and alloying

Nonferrous metal (except copper
and aluminum) rolling, drawing,
extruding and alloying

Ferrous metal foundries
Nonferrous metal foundries

All other forging, stamping, and
sintering

Custom roll forming

Crown and closure manufacturing
and metal stamping

0.01
0.01

0.01

0.01
0.03
0.01

0.15

0.03

0.01

0.02

0.01

0.01

0.04

0.01

0.01

0.01
0.03
0.01
0.01
0.02
0.01

15,012

16,658
1,960
9,563

2,937
6,051

1,302
727
3,459

483
2,420
1,098

21,746
11,776
2,350
1,362
9,698

149

1,787

8,205

6,151
13,030
6,430
9,383
603
5,634

0.02

0.1

0.03

0.01

0.01

0.02

0.16

0.05

0.01

0.01
0.01
0.01
0.01
0.01
0.01

8,652

13,522
2,111
7,223

2,277
4,752

1,381
532
3,844

595
1,163
733

19,071
8,922
466
954
9,020

19

285

3,262

7,400
10,472
4,838
9,807
601
4,969




332200

332310

332320

332410

332420

332430

332500
332600
332710
332720

332800

33291A

332913

332991

33299A

332996

332998

333111

333112

333120

333130

33329A

333220

333295

Cutlery and handtool
manufacturing

Plate work and fabricated
structural product manufacturing

Ornamental and architectural
metal products manufacturing
Power boiler and heat exchanger
manufacturing

Metal tank (heavy gauge)
manufacturing

Metal can, box, and other metal
container (light gauge)
manufacturing

Hardware manufacturing

Spring and wire product
manufacturing

Machine shops

Turned product and screw, nut,
and bolt manufacturing

Coating, engraving, heat treating
and allied activities

Valve and fittings other than
plumbing

Plumbing fixture fitting and trim
manufacturing

Ball and roller bearing
manufacturing

Ammunition, arms, ordnance, and
accessories manufacturing
Fabricated pipe and pipe fitting
manufacturing

Other fabricated metal
manufacturing

Farm machinery and equipment
manufacturing

Lawn and garden equipment
manufacturing

Construction machinery
manufacturing

Mining and oil and gas field
machinery manufacturing

Other industrial machinery
manufacturing

Plastics and rubber industry
machinery manufacturing

Semiconductor machinery
manufacturing

0.02

0.01

0.01

0.01

0.02
0.01
0.02
0.08

0.02

0.02

0.01

0.01

0.01

0.02

0.01

0.1

0.37

6,038
21,666
21,070

3,125

2,705

5,712

3,683
6,621
26,196
5,928

11,205
6,671
850
5,944
5,192
2,002
6,987
2,647
2,692
6,384
4,905
9,207
2,122

243

0.01

0.01
0.01
0.01
0.04

0.01

0.01

0.01

0.05

0.29

0.01

4,088
20,661
18,463
2,578

3,481

4,514

1,908
4,380
27,290
6,530

9,999
5,861
999
4,416
5,955
2,497
5,408
3,409
1,800
7,599
5,405
6,852
1,568

104




33331A

333313
333314

333315

33341A

333414

333415

333511
33351A

333514

33351B

333611

333612

333613

333618

33391A

333912

333920

333991

33399A

333993

333994
333998
334111

Vending, commercial laundry, and
other commercial and service
industry machinery manufacturing

Office machinery manufacturing

Optical instrument and lens
manufacturing

Photographic and photocopying
equipment manufacturing
Air purification and ventilation
equipment manufacturing

Heating equipment (except warm
air furnaces) manufacturing

Air conditioning, refrigeration,
and warm air heating equipment
manufacturing

Industrial mold manufacturing

Metal cutting and forming
machine tool manufacturing
Special tool, die, jig, and fixture
manufacturing

Cutting and machine tool
accessory, rolling mill, and other
metalworking machinery
manufacturing

Turbine and turbine generator set
units manufacturing

Speed changer, industrial high-
speed drive, and gear
manufacturing

Mechanical power transmission
equipment manufacturing

Other engine equipment
manufacturing

Pump and pumping equipment
manufacturing

Air and gas compressor
manufacturing

Material handling equipment
manufacturing

Power-driven handtool
manufacturing

Other general purpose machinery
manufacturing

Packaging machinery
manufacturing

Industrial process furnace and
oven manufacturing

Fluid power process machinery

Electronic computer
manufacturing

0.04

0.01

0.01

0.03

0.09

0.02

0.02

0.01

0.06

0.01

0.03

4,504

230
986

308
2,492

3,509

8,383

4,750
3,058

8,785

6,286

3,558

740

1,742
6,383
1,931
3,889
9,012
1,934
4,612
1,381

1,848
3,296
5,787

0.02

0.02

0.02

0.02

0.01

0.02

3,106

154
549

47
1,759

1,934

5,945

3,268
3,553

6,668

5,229

4,866

1,436

954
6,112
2,084
3,739
9,722

616
5,276
1,294

1,593
3,014
2,161




334112

33411A

334210

334220

334290

334300

33441A

334413

334418

334510

334511

334512

334513

334514

334515

334516

334517

33451A

334610

335110
335120
335210

335221

Computer storage device
manufacturing

Computer terminals and other
computer peripheral equipment
manufacturing

Telephone apparatus
manufacturing

Broadcast and wireless
communications equipment

Other communications equipment
manufacturing

Audio and video equipment
manufacturing

Other electronic component
manufacturing

Semiconductor and related device
manufacturing

Printed circuit assembly
(electronic assembly)
manufacturing

Electromedical and
electrotherapeutic apparatus
manufacturing

Search, detection, and navigation
instruments manufacturing

Automatic environmental control
manufacturing

Industrial process variable
instruments manufacturing

Totalizing fluid meter and
counting device manufacturing

Electricity and signal testing
instruments manufacturing

Analytical laboratory instrument
manufacturing

Irradiation apparatus
manufacturing

Watch, clock, and other
measuring and controlling device
manufacturing

Manufacturing and reproducing
magnetic and optical media

Electric lamp bulb and part
manufacturing

Lighting fixture manufacturing

Small electrical appliance
manufacturing

Household cooking appliance
manufacturing

0.01

0.04

0.01

0.01

0.01

0.08

0.01

0.01

0.01

547

1,754

3,097
3,828
1,208
3,218
15,136

1,303

4,594

2,294

4,965
1,292
5,035
2,824
2,079
1,391
152

2,621

6,035

2,384
3,307
1,823

4,456

0.01

0.01

0.01

0.03

733

3,157

3,012
2,954
836
669
8,613

1,573

5,162

4,410

3,104
423
5,175
2,378
684
1,213
124

1,931

1,952

1,042
4,453
2,523

3,794




335222

335224

335228

335311

335312

335313

335314

335911
335912

335920
335930
335991

335999

336111
336112

336120
336211
336212
336213

336214

336310

336320

3363A0

336350

336360
336370
336390

Household refrigerator and home
freezer manufacturing

Household laundry equipment
manufacturing

Other major household appliance
manufacturing

Power, distribution, and specialty
transformer manufacturing

Motor and generator
manufacturing

Switchgear and switchboard
apparatus manufacturing

Relay and industrial control
manufacturing

Storage battery manufacturing
Primary battery manufacturing

Communication and energy wire
and cable manufacturing

Wiring device manufacturing

Carbon and graphite product
manufacturing

All other miscellaneous electrical
equipment and component
manufacturing

Automobile manufacturing

Light truck and utility vehicle
manufacturing

Heavy duty truck manufacturing
Motor vehicle body manufacturing
Truck trailer manufacturing
Motor home manufacturing
Travel trailer and camper
manufacturing

Motor vehicle gasoline engine and
engine parts manufacturing
Motor vehicle electrical and
electronic equipment
manufacturing

Motor vehicle steering, suspension
component (except spring), and
brake systems manufacturing

Motor vehicle transmission and
power train parts manufacturing

Motor vehicle seating and interior
trim manufacturing

Motor vehicle metal stamping

Other motor vehicle parts
manufacturing

0.01

0.01

0.01
0.01

O O OO o o o

0.01

0.01

0.01

0.01

2,611
83
1,351
2,096
6,813
3,233

4,685

2,537
1,804

4,138
5,521
2,708

1,632

15,477
3,457

7,757
4,928
4,080
2,210

3,649

10,772

14,693

12,621

8,764

8,614
8,536
18,024

O O OO o o o

0.01

2,099

1,102
2,142
5,373
5,012

6,433

1,935
1,064

3,100
4,994
2,133

1,470

20,404
3,446

6,712
6,425
4,459
1,815

2,807

11,429

12,831

11,778

10,050

12,429
11,255
16,873




336411
336412

336413

336414

33641A

336500

336611
336612

336991

336992

336999

337110

337121

337122

33712A

337127

33721A

337215

337900

339112

339113

339114

339115
339116

339910

339920

Aircraft manufacturing

Aircraft engine and engine parts
manufacturing

Other aircraft parts and auxiliary
equipment manufacturing

Guided missile and space vehicle
manufacturing

Propulsion units and parts for
space vehicles and guided missiles
Railroad rolling stock
manufacturing

Ship building and repairing

Boat building

Motorcycle, bicycle, and parts
manufacturing

Military armored vehicle, tank,
and tank component
manufacturing

All other transportation
equipment manufacturing

Wood kitchen cabinet and
countertop manufacturing
Upholstered household furniture
manufacturing

Nonupholstered wood household
furniture manufacturing

Other household nonupholstered
furniture

Institutional furniture
manufacturing

Office furniture and custom
architectural woodwork and
millwork manufacturing

Showcase, partition, shelving, and
locker manufacturing

Other furniture related product
manufacturing

Surgical and medical instrument
manufacturing

Surgical appliance and supplies
manufacturing

Dental equipment and supplies
manufacturing

Ophthalmic goods manufacturing
Dental laboratories

Jewelry and silverware
manufacturing

Sporting and athletic goods
manufacturing

0.01
0.03

o O o o

3,922
3,610

4,510
2,291
1,902

10,801

533
8,665

647

201

556
17,103
36,824
21,657

2,917

4,812

4,920

8,294
5,021
2,826
10,820

459

3,687
3,370

480

3,502

0.01
0.01

o O o o

4,104
4,634

4,630
2,171
2,654

10,269

988
3,037

744

815

524
11,161
25,162
5,442
1,134

1,694

5,331

5,972
3,908
3,065
8,057

330

2,375
2,997

308

2,379




339930

339940
339950
339990

311111
311119

311210
311221
31122A

311225
311230

311300
311410
311420

31151A
311513
311514

311520

31161A

311615
311700

311810

3118A0

311910
311920

311930

311940

311990
312110
312120
312130

Doll, toy, and game
manufacturing

Office supplies (except paper)
manufacturing

Sign manufacturing

All other miscellaneous
manufacturing

Dog and cat food manufacturing

Other animal food manufacturing

Flour milling and malt
manufacturing

Wet corn milling

Soybean and other oilseed
processing

Fats and oils refining and blending
Breakfast cereal manufacturing

Sugar and confectionery product
manufacturing

Frozen food manufacturing

Fruit and vegetable canning,
pickling, and drying

Fluid milk and butter
manufacturing

Cheese manufacturing

Dry, condensed, and evaporated
dairy product manufacturing
Ice cream and frozen dessert
manufacturing

Animal (except poultry)
slaughtering, rendering, and
processing

Poultry processing

Seafood product preparation and
packaging

Bread and bakery product
manufacturing

Cookie, cracker, pasta, and
tortilla manufacturing

Snack food manufacturing
Coffee and tea manufacturing

Flavoring syrup and concentrate
manufacturing

Seasoning and dressing
manufacturing

All other food manufacturing
Soft drink and ice manufacturing
Breweries

Wineries

—_

o

O O O o o

1,226

1,122
5,877
12,453

2,108
2,798

822
171
343

415
201

6,249
7,119
5,382
5,485
1,428
410

2,044

17,068

46,740
1,217

20,768

4,715

3,587
971

60

1,246

2,255
11,666
1,328
1,571

o
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o
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463

1,240
5,702
8,707

2,761
2,502

633
284
469
513

5,771
6,807
3,886
5,809
1,629
344

1,658

12,410

43,820
318

17,311

6,180

3,452
1,776

63

2,142

2,750
8,295
2,702
2,538




312140
312200
313100
313200

313300

314110
314120
314900
315000

316000

322110
322120
322130

322210

322220
322230
322291

322299

323110
323120
324110

324121

324122

324190

325110
325120

325130

325180

325190

325211

3252A0

325310

Distilleries

Tobacco product manufacturing
Fiber, yarn, and thread mills
Fabric mills

Textile and fabric finishing and
fabric coating mills

Carpet and rug mills
Curtain and linen mills
Other textile product mills
Apparel manufacturing

Leather and allied product
manufacturing

Pulp mills
Paper mills

Paperboard mills

Paperboard container
manufacturing

Paper bag and coated and treated
paper manufacturing

Stationery product manufacturing

Sanitary paper product
manufacturing

All other converted paper product
manufacturing

Printing
Support activities for printing
Petroleum refineries

Asphalt paving mixture and block
manufacturing

Asphalt shingle and coating
materials manufacturing

Other petroleum and coal
products manufacturing

Petrochemical manufacturing
Industrial gas manufacturing

Synthetic dye and pigment
manufacturing

Other basic inorganic chemical
manufacturing

Other basic organic chemical
manufacturing

Plastics material and resin
manufacturing

Synthetic rubber and artificial and
synthetic fibers and filaments
manufacturing

Fertilizer manufacturing

o
O o OO O O O o =

o

0.01
0.01
0.01

0.01

0.01

0.01
0.01
0.09

0.03

0.06
0.02

0.01

0.01

0.01

0.01

0.01

7,628
20,562
35,751

15,324

36,463
8,913

12,591
31,824

3,336

519
9,924
3,586

16,271

6,628
4,831
3,412

2,281

40,714
2,836
2,587

1,753
1,285

3,739

902
2,827

3,434
14,013
4,032

9,692

9,090

1,578

o o
O p OO O O pOO O OO oo
—

0.01

0.02

0.03
0.02

0.01

0.01

468
2,315
11,055
19,074

8,057

24,485
2,821
8,856
10,138

1,899

744
6,173
2,938

13,889

5,578
3,158
4,473

2,102

28,043
1,901
2,561

1,701
815

3,940

902
1,400

2,735
4,511
10,626

9,172

8,120

723




