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Chapter 1. Albertville, AL

Study Area Overview

TheAlbertville, AL study region occupies 566 squaites and had a 2018 population of 96,109. The
employed share of the regional labor force during the 2Q048 period averaged 95.4%. The Animal
{fFdzZAKGSNAY 3 YR t NROSaaAa gbloyenirR2018, GoNdved by Fdod i KS NB I A
Services and Drinking Places and Elementary and Secondary Schools. These three industries account for
I O2YO0AYSR oHdTH: 2F GKS NBIA2YyQa SO02y2Yed ¢KS NB
39.94, which indidas that it is more specialized than the average micropolitan and metropolitan region
fully within the Appalachian Region. The average COS for all of these regions is 37.73.

Employment changes in Albertville, AL can reveal important recent trends in yimgegiconomic

structure. Table 1 shows the top ten employment growth industries from 2005 to 2018. We rank
employment growth rather than employment growth rate because some industries with high growth
rates might be quite small and insignificant relatieerégional totals. The highest growth industry was
Food Services and Drinking Places, whose employment grew by 820 followed by Animal Slaughtering
and Processing and Other Fabricated Metal Product Manufacturing. The regional shift (RS) values in
Table 1 masure industry employment growth attributable to regional factors unrelated to overall
national or industryspecific growth trends. Table 1 also shows location quotients (LQ) for these
industries. Industry LQs reflect their relative concentrations withmitegion. Values exceeding 1.0
indicate regional concentration and imply potential advantage relative to national averages. The three
fastest growing regional industries have LQ values of 1.16, 55.39, and 10.54.

Table 1. Top Ten Growth Industries

Industry# Industry Name Employment Change RS LQ
167 Food Services and Drinking Places 820 98 1.16
20 Animal Slaughtering and Processing 738 536 55.39
61 Other Fabricated Metal Product Manufacturing 348 353 10.54
133 Management of Companies afithterprises 342 336 0.66
140 Services to Buildings and Dwellings 303 257 0.75
42 Plastics Product Manufacturing 290 313 4.61
89 Medical Equipment and Supplies Manufacturing 258 257 3.72
153 Hospitals 252 48 1.16
151 Home Health Care Services 249 219 0.81
146 Offices of Physicians 166 72 0.90




Chapter 1. Albertville, AL

Cluster Analysis Results

1. Regional Cluster Concentrations, 2005 and 2018

Table 2 presents a highvel view of the existing distribution of industry employment relative to the 17
clusters. Just as andustry whose location quotient value exceeds 1.0 implies relative regional
concentration, cluster location quotient (CLQ) values exceeding 1.0 also imply relative concentration of
the set of industries in the cluster. Likewise, clusters whose CLQ aréhées1.0 are relatively less
concentrated in the region than they are in the national economy. In Albertville, AL, the cluster with the
largest CLQ in 2018 is Agribusiness, Food Processing and Technology with a CLQ of 7.15, followed by
Transportation Egipment and Primary and Fabricated Metal Products. The CLQs for 2005 and 2018 are
presented to further illuminate the trends in cluster specialization and regional structural change.

Figure 1 illustrates the Albertville, AL cluster characteristics graphidéle size of each cluster bubble is
proportional to its 2018 employment level and the legend is presented in order of decreasing cluster
size. Cluster employment appears in parentheses in each legend entry. So, in addition to identifying the
clusters bycolor code and by reference to the values in Table 2, the largest bubble in the chart
corresponds to the first cluster listed in the legend, the second largest bubble corresponds to the second
largest cluster, and so on. The vertical axis marks the 28li8 of the CLQ, and the horizontal axis

marks the change in CLQ from 2005 to 2018. CLQ changes can be positive or negative and CLQ values
can be greater than or less than 1.0, which allows us to define four chart quadrants numldkéed |
beginning at theop right and moving counteclockwise. Clusters centered in quadrants | and Il have

CLQ values greater than 1.0 indicating relative concentration, implying some degree of specialization
relative to national averages. Clusters centered in quadrants Nailéve become more specialized

within the region during the period of analysis, while those in Il and Il have become relatively less
concentrated within the region.

As a result of this categorization, the Star clusters that display in quadrant | aielgsecand

becoming more so. The Mature clusters that display in quadrant Il are specialized but have become less

so. Emerging clusters, those in quadrant 1V, are not specialized in the region, but have gained in share of
regional employment relative tdtS y' I GA 2y f AYyRddzZGONEQa AKIFINB 2F yI (A
can have changed over time due to industry specific and total employment changes within the region, in

the entire nation, or both. Clusters in quadrant Ill are relatively less concentnatde region than in

the nation and have become even less so between 2005 and 2018.



Chapter 1. Albertville, AL

Table 2. Cluster Concentrations, 2005 and 2018

Cluster # Cluster Name 2005 CLQ 2018 CLQ Employment
1 Agribusiness, Food Processing and Technology  6.49 7.15 6,987
4 Biomedical/Biotechnical (Life Sciences) 0.84 1.03 3,953
5 Business and Financial Services 0.67 0.55 3,950
3 Arts, Entertainment, Recreation and Visitor Industri  0.78 0.90 3,753
9 Education and Knowledge Creation 1.98 2.01 2,459
16 Transportation and Logistics 1.04 0.85 2,322
8 Defense and Security 0.23 0.27 1,423
17 Transportation Equipment 3.80 5.11 1,414
15 Primary and Fabricated Metal Products 2.60 2.75 1,093
6 Chemicals and ChemieBhased Products 1.03 2.34 853
11 Forest and Wood Products 1.99 1.92 687
10 Energy (Fossil and Renewable) 1.19 1.08 290
12 Information Technology and Telecommunications ~ 1.39 1.06 269
13 Machinery 1.16 0.93 241
14 Mining, Glass and Ceramics 0.88 0.57 93
2 Apparel and Textiles 3.92 1.01 92
7 Computer, Electronic, and Electrical Products 0.71 0.05 16

Note: Increasing cluster concentrations are highlighted in blue.
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Figure 1: Cluster Bubble Chart of Albertville, AL
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Chapter 1. Albertville AL

2. CADS Analysis

The 2018 CADS analysis of the economAdlodrtville, AL identifies 2 anchor industries in 2 different
clusters. Identified anchors and their parent clusters are presented in Table 3 along with 2005 and 2018
employment. Table 4 provides additional indussigecific information for the identifiednchors. Both

tables list anchor industries and related information in the order in which industries were added to the
set of anchors, which also corresponds, according to the CADS algorithm, to their importance to the
regional economy. The leading ancliwdustry is Animal Slaughtering and Processing, which is the most
dominant regional industry that also meets the CADS analysis criteria.

To further understand the potential influence of an anchor industry on the existing local economy,

anchor strength (And anchor dominance (AD) indicators are provided in Table 4. As described in the

Section 3 of the accompanying overview and technical document, both AS and AD range from zero to

one. The AS value shown in Table 4 measures the extent to which regiamhynoutput can satisfy

the input requirements for the anchor industry. A low AS value implies that the industry must rely

heavily on other regions to satisfy its direct and indirect input demands, whereas higher AS values

identify industries whose dire@nd indirect input demands can be satisfied more fully by local

industries. The AD value measures the extent to which the industry dominates the local economy,

directly and indirectly. Regions are more heavily dependent, again directly and indiredthgustries

GAGK fFNAHSNI !5 @lfdzSa 2y AYRdAzaGNRASAE gAGK avYlff SN
2y (KS NBIA2Yy KAES (GKS !'5 YSIadz2NBEa GKS NBIAZ2YyQa |
regional economy are clearly more stronglydti® industries with larger AS and AD values than to those

with lower AS and AD values.

Table 3. Anchors, Clusters, and Employment

Cluster Anchor Anchor Emp.  Anchor Emp.
4 Cluster Name # Anchor Industry Name 2005 2018
1 Agribusiness, Foddrocessing and 20 Animal SIaughFerlng and 5,971 6,709
Technology Processing
6 Chemicals and Chemiehsed 42 Plastics Pro.duct 340 630
Products Manufacturing

Table 4. Anchors, Location Quotients, Regional Shift, and Growth Rates

Industry GrowthRate  Industry Growth Rate
(%) (%)

Anchor

“ Anchor Industry Name LQ RS National Regional AS AD

20 Animal Slaughtering and g 59 gaq 3.38 12.36 0.43 0.47
Processing

42 Plastics Product Manufacturing 4.61 313 -6.65 85.29 0.89 0.05

The remaining tables report the results for each phase of the CADS analysis. The reported values for
Phase 1 in Table 5 refer to the CADS analysis of the first identified anchor. Then, if a second anchor has
been identified, Table 6 reports the Phase 2lgsia results and reported values in the Employment

column refer to the results for the first two identified anchors combined. The Added to Deficit column
reports the contributions to deficits from the newly added anchor industry. These negative values can

be larger than their corresponding Employment column values when no deficits for this industry were

5



Chapter 1. Albertville, AL

reported in the prior phase. If a third anchor has been identified, Phase 3 results will be reported in
Table 7 and refer to values for the first three Aincs combined and third anchor added, and so on. The
tables report estimated employment deficits for all industries whose employment deficits exceed 10 at
any phase of the CADS analysis. Because the top ten deficit industries for each phase can chiange, the
can be more than ten reported industries in these tables. There can also be CADS results tables with
fewer than ten entries, which happens when there are fewer than ten support industries with identified
supply deficits.

The results reported for each O& analysis phase identify the industries whose further development
could most substantially strengthen the cluster support infrastructure at that phase of the analysis. The
values estimate the additional employment required to satisfy supporting indostiyut deficits at

each phase of the analysis. Because these estimates are based on average nationwide uistey

sales, purchases, and productivity data, they are not precise but should provide useful guidance for
further analysis by region planneradother decisiormakers who have a greater depth of knowledge

of their local economies.

Table 5. Phase 1 Deficits for Anchor Industry 20
Animal Slaughtering and Processing

Industry # Industry Name Employment
1 Crop Production -1,029
2 AnimalProduction -6,619
4 Fishing, Hunting and Trapping -68

5 Support Activities for Agriculture and Forestry -233
15 Animal Food Manufacturing -190
99 Truck Transportation -399
102 Scenic and Sightseeing Transportation and Support Activiti@gémsportation -76
103 Couriers and Messengers -111
128 Computer Systems Design and Related Services -63
133 Management of Companies and Enterprises -87
137 Business Support Services -81

Table 6. Phase 2 Deficits Adding Anchor Industry 42
Plastics Product Manufacturing

;I;dustry Industry Name Employment ggzss o
1 Crop Production -1,036 -8
2 Animal Production -6,619 -0
4 Fishing, Hunting and Trapping -68 -0
5 Support Activities for Agriculture and Forestry -234 -1
15 Animal Food Manufacturing -190 -0
99 Truck Transportation -413 -13
Scenic and Sightseeing Transportation and Support Activities for
102 . -81 -5
Transportation
103 Couriers and Messengers -114 -3
128 Computer Systems Design and Related Services -68 -5
133 Management of Companies and Enterprises -105 -18
137 Business Support Services -86 -5
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Chapter 2. Alexander City, AL

Study Area Overview

The Alexander City, AL study region occupies 1sg68remiles and had a 2018 population of 51,212.

The employed share of the regional labor force during the 28048 period averaged 94.36%. The

az2li2N) +tSKAOES tINlIa al ydzZFl OGdzZNAy3I AYyRdzAGNE ¢ & (K.
Employment 8rvices and Government and Unclassified. These three industries account for a combined
Hpomdi: 2F GKS NBIA2yQa SO2y2Yed ¢KS NBIAZ2YQA Hamy
indicates that it is more specialized than the average micropoéitathmetropolitan region fully within

the Appalachian Region. The average COS for all of these regions is 37.73.

Employment changes in Alexander City, AL can reveal important recent trends in underlying economic
structure. Table 1 shows the top ten emplogm growth industries from 2005 to 2018. We rank
employment growth rather than employment growth rate because some industries with high growth
rates might be quite small and insignificant relative to regional totals. The highest growth industry was
Motor Vehicle Parts Manufacturing, whose employment grew by 1,127 followed by Employment
Services and Hospitals. The regional shift (RS) values in Table 1 measure industry employment growth
attributable to regional factors unrelated to overall national or indystpecific growth trends. Table 1

also shows location quotients (LQ) for these industries. Industry LQs reflect their relative concentrations
within the region. Values exceeding 1.0 indicate regional concentration and imply potential advantage
relative tonational averages. The three fastest growing regional industries have LQ values of 24.95,
3.64, and 1.97.

Table 1. Top Ten Growth Industries

Industry # Industry Name Employment Change RS LQ
81 Motor Vehicle Parts Manufacturing 1,127 1,151 24.95
136 Employment Services 759 756 3.64
153 Hospitals 252 134 1.97
42 Plastics Product Manufacturing 162 165 3.94
31 Pulp, Paper, and Paperboard Mills 142 142 16.63
133 Management of Companies and Enterprises 102 65 0.99
55 Architectural andStructural Metals Manufacturing 78 78 2.61
167 Food Services and Drinking Places 74 -191 0.89
181 Government and Unclassified 56 16 0.56

Household and Institutional Furniture and Kitchen Cabin
86 Manufacturing, Excluding Wood TV, Radio Sesving 54 139 12.32

Machine Cabinet Manufacturing




Chapter 2. Alexander CitL

Cluster Analysis Results

1. Regional Cluster Concentrations, 2005 and 2018

Table 2 presents a highvel view of the existing distribution of industry employment relative to the 17
clusters. Just as andustry whose location quotient value exceeds 1.0 implies relative regional
concentration, cluster location quotient (CLQ) values exceeding 1.0 also imply relative concentration of
the set of industries in the cluster. Likewise, clusters whose CLQ aréhées1.0 are relatively less
concentrated in the region than they are in the national economy. In Alexander City, AL, the cluster with
the largest CLQ in 2018 is Transportation Equipment with a CLQ of 12.97, followed by Apparel and
Textiles and Forest @lWwood Products. The CLQs for 2005 and 2018 are presented to further illuminate
the trends in cluster specialization and regional structural change.

Figure 1 illustrates the Alexander City, AL cluster characteristics graphically. The size of each cluster
bubble is proportional to its 2018 employment level and the legend is presented in order of decreasing
cluster size. Cluster employment appears in parentheses in each legend entry. So, in addition to
identifying the clusters by color code and by referencéhte values in Table 2, the largest bubble in the
chart corresponds to the first cluster listed in the legend, the second largest bubble corresponds to the
second largest cluster, and so on. The vertical axis marks the 2018 value of the CLQ, andahi@horiz
axis marks the change in CLQ from 2005 to 2018. CLQ changes can be positive or negative and CLQ
values can be greater than or less than 1.0, which allows us to define four chart quadrants nunmgpered |
IV beginning at the top right and moving countdockwise. Clusters centered in quadrants | and Il have
CLQ values greater than 1.0 indicating relative concentration, implying some degree of specialization
relative to national averages. Clusters centered in quadrants | and IV have become more sgecialize
within the region during the period of analysis, while those in Il and Il have become relatively less
concentrated within the region.

As a result of this categorization, the Star clusters that display in quadrant | are specialized and

becoming more sorhe Mature clusters that display in quadrant Il are specialized but have become less

so. Emerging clusters, those in quadrant 1V, are not specialized in the region, but have gained in share of
NBIA2y It SYLX2@8YSyid NBft I G Af@&8iond @mplbynsnt, othiofawRighl £ A y Rdz
can have changed over time due to industry specific and total employment changes within the region, in

the entire nation, or both. Clusters in quadrant Il are relatively less concentrated in the region than in

the nation and have become even less so between 2005 and 2018.



Chapter 2 Alexander City AL

Table 2. Cluster Concentrations, 2005 and 2018

Cluster # Cluster Name 2005 CLQ 2018 CLQ Employment
5 Business and Financial Services 0.59 0.82 2,266
4 Biomedical/Biotechnical (Liféciences) 1.59 1.48 2,210
17 Transportation Equipment 1.49 12.97 1,391
3 Arts, Entertainment, Recreation and Visitor Industri ~ 0.79 0.84 1,358
9 Education and Knowledge Creation 2.51 2.37 1,124
8 Defense and Security 0.43 0.52 1,088
11 Forest andVood Products 4.51 6.44 893
16 Transportation and Logistics 0.81 0.37 386
6 Chemicals and Chemiehsed Products 0.86 1.77 250
2 Apparel and Textiles 27.37 6.93 244
15 Primary and Fabricated Metal Products 1.91 0.91 140
1 Agribusiness, Foddrocessing and Technology 0.56 0.37 140
7 Computer, Electronic, and Electrical Products 0.16 0.79 102
10 Energy (Fossil and Renewable) 0.54 0.66 69
12 Information Technology and Telecommunications  0.92 0.53 52
14 Mining, Glass and Ceramics 1.18 0.17 10
13 Machinery 0.00 0.00 0

Note: Increasing cluster concentrations are highlighted in blue.

10



Chapter 2. Alexander CitAL

Figure 1: Cluster Bubble Chart of Alexander City, AL
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Chapter 2. Aexander City AL

2. CADS Analysis

The 2018 CADS analysis of the economy of Alexander City, AL idergifig®o? industries in 2 different
clusters. Identified anchors and their parent clusters are presented in Table 3 along with 2005 and 2018
employment. Table 4 provides additional indus$pecific information for the identified anchors. Both
tables list anhor industries and related information in the order in which industries were added to the
set of anchors, which also corresponds, according to the CADS algorithm, to their importance to the
regional economy. The leading anchor industry is Motor Vehiclis Réanufacturing, which is the most
dominant regional industry that also meets the CADS analysis criteria.

To further understand the potential influence of an anchor industry on the existing local economy,

anchor strength (AS) and anchor dominance (AD¢atdrs are provided in Table 4. As described in the
Section 3 of the accompanying overview and technical document, both AS and AD range from zero to

one. The AS value shown in Table 4 measures the extent to which regional industry output can satisfy

the input requirements for the anchor industry. A low AS value implies that the industry must rely

heavily on other regions to satisfy its direct and indirect input demands, whereas higher AS values

identify industries whose direct and indirect input demands ba satisfied more fully by local

industries. The AD value measures the extent to which the industry dominates the local economy,

directly and indirectly. Regions are more heavily dependent, again directly and indirectly, on industries

with larger ADval8a 2y AYRdzZAGNRASAE gAGK avYlf{tSNI !5 @FfdzSaod
2y (GKS NBIA2Yy 6KAES (GKS !'5 YSIadzNBa GKS NBIA2Y QA
regional economy are clearly more strongly tied to industries with largemSAD values than to those

with lower AS and AD values.

Table 3. Anchors, Clusters, and Employment

Cluster Anchor Anchor Emp.  Anchor Emp.
4 Cluster Name # Anchor Industry Name 2005 2018
17 Transportation Equipment 81 Motor Vehlcle. Parts 209 1,336
Manufacturing
6 Chemicals and ChemieBhsed 42 Plastics PI’O.duCt 47 209
Products Manufacturing

Table 4. Anchors, Location Quotients, Regional Shift, and Growth Rates

Industry Growth Rate Industry Growth Rate
(%) (%)

Anchor

“ AnchorIndustry Name LQ RS National Regional AS AD

81 Motor Vehicle Parts 24.95 1,151 -11.56 539.93 045 0.36
Manufacturing

42 Plastics Product Manufacturinit 3.94 165 -6.65 344.49 0.65 0.04

The remaining tables report the results for each phase of the CADS analysis. The reported values for
Phase 1 in Table 5 refer to the CADS analysis of the first identified anchor. Then, if a second anchor has
been identified, Table 6 reports the Phase 2lgsia results and reported values in the Employment

column refer to the results for the first two identified anchors combined. The Added to Deficit column
reports the contributions to deficits from the newly added anchor industry. These negative values can

be larger than their corresponding Employment column values when no deficits for this industry were

12



Chapter 2. Alexander CitL

reported in the prior phase. If a third anchor has been identified, Phase 3 results will be reported in
Table 7 and refer to values for the first three Aincs combined and third anchor added, and so on. The
tables report estimated employment deficits for all industries whose employment deficits exceed 10 at
any phase of the CADS analysis. Because the top ten deficit industries for each phase can chiange, the
can be more than ten reported industries in these tables. There can also be CADS results tables with
fewer than ten entries, which happens when there are fewer than ten support industries with identified
supply deficits.

The results reported foeach CADS analysis phase identify the industries whose further development
could most substantially strengthen the cluster support infrastructure at that phase of the analysis. The
values estimate the additional employment required to satisfy supportidgstry output deficits at

each phase of the analysis. Because these estimates are based on average nationwide uistey

sales, purchases, and productivity data, they are not precise but should provide useful guidance for
further analysis by region ptaers and other decisiemakers who have a greater depth of knowledge

of their local economies.

Table 5. Phase 1 Deficits for Anchor Industry 81
Motor Vehicle Parts Manufacturing

Industry # Industry Name Employment
48 Iron and Steel Mills anBerroalloy Manufacturing -58
51 Nonferrous Metal (except Aluminum) Production and Processing -39
52 Foundries -133
53 Forging and Stamping -60
59 Machine Shops; Turned Product; and Screw, Nut, and Bolt Manufact -146
60 CoatingEngraving, Heat Treating, and Allied Activities -43
61 Other Fabricated Metal Product Manufacturing -38
72 Semiconductor and Other Electronic Component Manufacturing -79
91 Wholesale Trade -130
104 Warehousing and Storage -114

Table 6. Phase Reficits Adding Anchor Industry 42
Plastics Product Manufacturing

Industry # Industry Name Employment Added to Deficit
48 Iron and Steel Mills and Ferroalloy Manufacturing -59 -0
51 Nonferrous Metal (except Aluminum) Production and Processing -40 -0
52 Foundries -133 -0
53 Forging and Stamping -60 -0
59 Machine Shops; Turned Product; and Screw, Nut, and Bolt Manufact -147 -1
60 Coating, Engraving, Heat Treating, and Allied Activities -43 -1
61 Other Fabricated Metal Produtanufacturing -38 -0
72 Semiconductor and Other Electronic Component Manufacturing -80 -1
91 Wholesale Trade -136 -6
104 Warehousing and Storage -118 -4

13



Chapter 3. Altoona, PA

Study AreaDverview

The Altoona, PA study region occupies 526 squaites and had a 2018 population of 122,492. The
employed share of the regional labor force during the 2@048 period averaged 96.1%. The Food

{ SNBAOSE YR 5NAY]AYy3 lafgéstedgloyek iy Ogafallowid by AllDthér K S NS 3
wSGFAE YR 1 2aLIAGlItad ¢KSAS GKNBS AYyRdZAGONARSAE | 002

¢tKS NBIA2yQa Hnmy O2SFFAOASY(H 2F ALISOAFTATFOGAZY
than the average micropolitan and metropolitan region fully within the Appalachian Region. The average
COS for all of these regions is 37.73.

Employment changes in Altoona, PA can reveal important recent trends in underlying economic
structure. Table 1 ghws the top ten employment growth industries from 2005 to 2018. We rank
employment growth rather than employment growth rate because some industries with high growth
rates might be quite small and insignificant relative to regional totals. The highestigimmdustry was

Other Food Manufacturing, whose employment grew by 847 followed by Business Support Services and
Individual and Family Services. The regional shift (RS) values in Table 1 measure industry employment
growth attributable to regional factorsnrelated to overall national or industigpecific growth trends.

Table 1 also shows location quotients (LQ) for these industries. Industry LQs reflect their relative
concentrations within the region. Values exceeding 1.0 indicate regional concentratiomplyd

potential advantage relative to national averages. The three fastest growing regional industries have LQ
values of 11.62, 2.45, and 1.57.

Table 1. Top Ten Growth Industries

Industry # Industry Name Employment Change RS LQ
23 Other Food Manufacturig 847 804 11.62
137 Business Support Services 695 678 2.45
155 Individual and Family Services 689 -91 1.57
146 Offices of Physicians 618 341 1.82
133 Management of Companies and Enterprises 482 287 1.21
151 Home Health Care Services 370 118 1.22
104 Warehousing and Storage 280 -228 2.07
154 Nursing and Residential Care Facilities 277 -254 2.69
35 Basic Chemical Manufacturing 272 272 4.96
149 Outpatient Care Centers 272 234 0.88

14
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Chapter 3. Altoona, PA

Cluster Analysis Results

1. Regional Clust&2oncentrations, 2005 and 2018

Table 2 presents a highvel view of the existing distribution of industry employment relative to the 17
clusters. Just as an industry whose location quotient value exceeds 1.0 implies relative regional
concentration, clustelocation quotient (CLQ) values exceeding 1.0 also imply relative concentration of
the set of industries in the cluster. Likewise, clusters whose CLQ are less than 1.0 are relatively less
concentrated in the region than they are in the national economylloona, PA, the cluster with the

largest CLQ in 2018 is Forest and Wood Products with a CLQ of 3.38, followed by Mining, Glass and
Ceramics and Apparel and Textiles. The CLQs for 2005 and 2018 are presented to further illuminate the
trends in cluster spaalization and regional structural change.

Figure 1 illustrates the Altoona, PA cluster characteristics graphically. The size of each cluster bubble is
proportional to its 2018 employment level and the legend is presented in order of decreasing cluster
size. Cluster employment appears in parentheses in each legend entry. So, in addition to identifying the
clusters by color code and by reference to the values in Table 2, the largest bubble in the chart
corresponds to the first cluster listed in the legetttk second largest bubble corresponds to the second
largest cluster, and so on. The vertical axis marks the 2018 value of the CLQ, and the horizontal axis
marks the change in CLQ from 2005 to 2018. CLQ changes can be positive or negative and CLQ values
canbe greater than or less than 1.0, which allows us to define four chart quadrants numbebed |
beginning at the top right and moving countelockwise. Clusters centered in quadrants | and Il have
CLQ values greater than 1.0 indicating relative conegiotn, implying some degree of specialization
relative to national averages. Clusters centered in quadrants | and IV have become more specialized
within the region during the period of analysis, while those in Il and Il have become relatively less
concentated within the region.

As a result of this categorization, the Star clusters that display in quadrant | are specialized and

becoming more so. The Mature clusters that display in quadrant Il are specialized but have become less

so. Emerging clusters, th®@én quadrant 1V, are not specialized in the region, but have gained in share of
NBIA2ylf SYLX28YSyid NBtIFIGAGS (2 GKS ylLraAz2ylf AyRdz
can have changed over time due to industry specific and total employmeamigels within the region, in

the entire nation, or both. Clusters in quadrant Il are relatively less concentrated in the region than in

the nation and have become even less so between 2005 and 2018.
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Chapter 3. Altoona, PA

Table 2. Cluster Concentrations, 2005 and 2018

Cluster# Cluster Name 2005 CLQ 2018 CLQ Employment
4 Biomedical/Biotechnical (Life Sciences) 1.74 1.80 10,903
5 Business and Financial Services 0.65 0.62 7,017
3 Arts, Entertainment, Recreation and Visitor Industri ~ 0.96 0.89 5,802
16 Transportation and Logistics 1.61 1.18 5,052
9 Education and Knowledge Creation 2.59 2.20 4,233
1 Agribusiness, Food Processing and Technology 0.64 1.31 2,018
11 Forest and Wood Products 2.87 3.38 1,905
8 Defense and Security 0.23 0.21 1,751
6 Chemicals and Chemiehsed Products 0.90 1.24 709
14 Mining, Glass and Ceramics 2.90 2.59 664
15 Primary and Fabricated Metal Products 0.90 0.87 543
13 Machinery 1.02 1.12 458
7 Computer, Electronic, and Electrical Products 1.03 0.79 419
2 Apparel and Textiles 1.62 2.55 364
12 Information Technology and Telecommunications  0.83 0.91 361
17 Transportation Equipment 0.70 0.58 255
10 Energy (Fossil and Renewable) 0.61 0.51 216

Note: Increasing cluster concentrations &ighlighted in blue.
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Chapter 3. Altoona, PA

Figure 1: Cluster Bubble Chart of Altoona, PA
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Chapter 3. Altoona, PA

2. CADS Analysis

The 2018 CADS analysis of the economy of Altoona, PA identifies 4 anchor industries in 3 different
clusters. Identified anchors and their parent clusters presented in Table 3 along with 2005 and 2018
employment. Table 4 provides additional indus$pecific information for the identified anchors. Both
tables list anchor industries and related information in the order in which industries were added to the
set of anchors, which also corresponds, according to the CADS algorithm, to their importance to the
regional economy. The leading anchor industry is Other Food Manufacturing, which is the most
dominant regional industry that also meets the CADS analysisiarit

To further understand the potential influence of an anchor industry on the existing local economy,

anchor strength (AS) and anchor dominance (AD) indicators are provided in Table 4. As described in the
Section 3 of the accompanying overview and técahdocument, both AS and AD range from zero to

one. The AS value shown in Table 4 measures the extent to which regional industry output can satisfy

the input requirements for the anchor industry. A low AS value implies that the industry must rely

heavilyon other regions to satisfy its direct and indirect input demands, whereas higher AS values

identify industries whose direct and indirect input demands can be satisfied more fully by local

industries. The AD value measures the extent to which the inddsimjinates the local economy,

directly and indirectly. Regions are more heavily dependent, again directly and indirectly, on industries
GAGK fFNASNI !5 @lIfdzSa 2y AYRdAzZAGNASE gAGK ayYlff SNJ
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regional economy are clearly more strongly tied to industries with larger AS and AD values than to those
with lower AS and AD values.

Table 3. Anchors, Clusters, and Employment

Cluster Anchor Anchor Emp.  Anchor Emp.
4 Cluster Name # Anchor Industry Name 2005 2018
1 Agribusiness, Food Processing and 23 Other Foqd 102 949
Technology Manufacturing

4 Biomedical/Biotechnical (Life Science 146 Offices of Physicians 1,138 1,756

5 Business and Financial Services 137 Busmess. Support 149 844
Services

4 Biomedical/Biotechnical (Life Science 151 Home He_alth Care 317 687
Services

Table 4. Anchors, Location Quotients, Regional Shift, and Growth Rates

Industry Growth Rate Industry Growth Rate
(%) (%)

An;hor Anchor Industry Name LQ RS National Regional AS AD
23 Other Food Manufacturing 11.62 804 41.93 830.39 0.65 0.07
146 Offices of Physicians 1.82 341 24.38 54.31 0.90 0.04
137 Business Support Service 2.45 678 11.43 466.65 0.91 0.01
151 Home Health Care -, 5, 118 79.39 116.43 0.89 0.00

Services
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Chapter 3. Altoona, PA

The remaining tables report the results for each phase of the CADS analysis. The reported values for
Phase 1 in Table 5 refer to the CADS analysis of thédfrstified anchor. Then, if a second anchor has
been identified, Table 6 reports the Phase 2 analysis results and reported values in the Employment
column refer to the results for the first two identified anchors combined. The Added to Deficit column
reports the contributions to deficits from the newly added anchor industry. These negative values can
be larger than their corresponding Employment column values when no deficits for this industry were
reported in the prior phase. If a third anchor has beemiifeed, Phase 3 results will be reported in

Table 7 and refer to values for the first three anchors combined and third anchor added, and so on. The
tables report estimated employment deficits for all industries whose employment deficits exceed 10 at
any phase of the CADS analysis. Because the top ten deficit industries for each phase can change, there
can be more than ten reported industries in these tables. There can also be CADS results tables with
fewer than ten entries, which happens when there are éewhan ten support industries with identified
supply deficits.

The results reported for each CADS analysis phase identify the industries whose further development
could most substantially strengthen the cluster support infrastructure at that phase @rthlysis. The
values estimate the additional employment required to satisfy supporting industry output deficits at
each phase of the analysis. Because these estimates are based on average nationwideuistey

sales, purchases, and productivity dataey are not precise but should provide useful guidance for
further analysis by region planners and other decisimskers who have a greater depth of knowledge

of their local economies.

Table 5. Phase 1 Deficits for Anchor Industry 23
Other Food Manufactunig

Industry # Industry Name Employment
1 Crop Production -560

5 Support Activities for Agriculture and Forestry -46

16 Grain and Oilseed Milling -28

37 Pesticide, Fertilizer, and Other Agricultural Chemical Manufactu -10

97 RailTransportation -12

127 Specialized Design Services -5

134 Office Administrative Services N/A

Table 6. Phase 2 Deficits Adding Anchor Industry 146
Offices of Physicians

Industry # Industry Name Employment Added to Deficit
1 Crop Production -562 -2

5 Support Activities for Agriculture and Forestry -47 -0

16 Grain and Oilseed Milling -28 -0

37 Pesticide, Fertilizer, and Other Agricultural Chemical Manufactu -10 -0

97 Rail Transportation -12 -1

127 Specialized Design Services -10 -5

134 Office Administrative Services -8 -12

Table 7. Phase 3 Deficits Adding Anchor Industry 137

Business Support Services
Industry # Industry Name Employment Added to Deficit
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Chapter 3. Altoona, PA

1 Crop Production -563 -1
5 Support Activities for Agriculture and Forestry -47 -0
16 Grain and Oilseed Milling -28 -0
37 Pesticide, Fertilizer, and Other Agricultural Chemical Manufactu -10 -0
97 Rail Transportation -12 -0
127 Specialized Design Services -11 -1
134 Office Administrative Services -14 -7

Table 8. Phase Beficits Adding Anchor Industry 151
Home Health Care Services

Industry # Industry Name Employment Added to Deficit
1 Crop Production -563 -0
5 Support Activities for Agriculture and Forestry -47 -0
16 Grain and Oilseed Milling -28 -0
37 Pesticide, Fertilizer, and Other Agricultural Chemical Manufactu -10 -0
97 Rail Transportation -13 -0
127 Specialized Design Services -11 -0
134 Office Administrative Services -16 -2
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Chapter 4. Anderson, SC

Study Area Overview

The Anderson, SC study region occupies 715 segudes and had a 2018 population of 200,482. The

employed share of the regional labor force during the 2@048 period averaged 95.4%. The Food
Services and Drinking Pléce A Y Rdza G NE g1 & GKS NBIA2YyQa fI NBSald Sy
and Secondary Schools and All Other Retail. These three industries account for a combined 23.58% of

0KS NBEIA2yQa SO2y2Yed ¢KS NBIA 23068, whichingdicatdLttF T A OA S
it is less specialized than the average micropolitan and metropolitan region fully within the Appalachian

Region. The average COS for all of these regions is 37.73.

Employment changes in Anderson, SC can reveal important recegials in underlying economic
structure. Table 1 shows the top ten employment growth industries from 2005 to 2018. We rank
employment growth rather than employment growth rate because some industries with high growth
rates might be quite small and insignént relative to regional totals. The highest growth industry was
Converted Paper Product Manufacturing, whose employment grew by 847 followed by Agriculture,
Construction, and Mining Machinery Manufacturing and Individual and Family Services. Thelregiona
shift (RS) values in Table 1 measure industry employment growth attributable to regional factors
unrelated to overall national or industgpecific growth trends. Table 1 also shows location quotients
(LQ) for these industries. Industry LQs reflect thelative concentrations within the region. Values
exceeding 1.0 indicate regional concentration and imply potential advantage relative to national
averages. The three fastest growing regional industries have LQ values of 8.59, 7.76, and 0.85.

Table 1. Topren Growth Industries
Industry # Industry Name Employment Change RS LQ
32 Converted Paper Product Manufacturing 847 870 8.59
Agriculture, Construction, and Mining Machinery

62 . 691 691 7.76
Manufacturing
155 Individual and Family Services 689 480 0.85
167 Food Services and Drinking Places 688 -1,075 1.33
104 Warehousing and Storage 677 396 2.13
43 Rubber Product Manufacturing 519 634 20.84
143 Elementary and Secondary Schools 519 -663 10.21
91 Wholesale Trade 429 421 0.83
144 JuniorColleges, Colleges, Universities, and Profession: 399 202 162
Schools
95 All Other Retail 370 494 1.30
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Chapter 4. Anderson, SC

Cluster Analysis Results

1. Regional Cluster Concentrations, 2005 and 2018

Table 2 presents a highvel view of the existindistribution of industry employment relative to the 17
clusters. Just as an industry whose location quotient value exceeds 1.0 implies relative regional
concentration, cluster location quotient (CLQ) values exceeding 1.0 also imply relative concenfration o
the set of industries in the cluster. Likewise, clusters whose CLQ are less than 1.0 are relatively less
concentrated in the region than they are in the national economy. In Anderson, SC, the cluster with the
largest CLQ in 2018 is Apparel and Textilés &vCLQ of 12.89, followed by Transportation Equipment
and Chemicals and Chemi&sdsed Products. The CLQs for 2005 and 2018 are presented to further
illuminate the trends in cluster specialization and regional structural change.

Figure 1 illustrates thA&nderson, SC cluster characteristics graphically. The size of each cluster bubble is
proportional to its 2018 employment level and the legend is presented in order of decreasing cluster
size. Cluster employment appears in parentheses in each legend 8otrin addition to identifying the
clusters by color code and by reference to the values in Table 2, the largest bubble in the chart
corresponds to the first cluster listed in the legend, the second largest bubble corresponds to the second
largest clusterand so on. The vertical axis marks the 2018 value of the CLQ, and the horizontal axis
marks the change in CLQ from 2005 to 2018. CLQ changes can be positive or negative and CLQ values
can be greater than or less than 1.0, which allows us to define ftant quadrants numberedd IV

beginning at the top right and moving countelockwise. Clusters centered in quadrants | and Il have

CLQ values greater than 1.0 indicating relative concentration, implying some degree of specialization
relative to nationabverages. Clusters centered in quadrants | and IV have become more specialized
within the region during the period of analysis, while those in Il and Il have become relatively less
concentrated within the region.

As a result of this categorization, theaBtlusters that display in quadrant | are specialized and

becoming more so. The Mature clusters that display in quadrant Il are specialized but have become less

so0. Emerging clusters, those in quadrant 1V, are not specialized in the region, but havkigainare of
NBIA2ylf SYLX28YSyid NBtIFIGAGS (2 GKS ylLraAz2ylf AyRdz
can have changed over time due to industry specific and total employment changes within the region, in

the entire nation, or both. Clusters gquadrant Ill are relatively less concentrated in the region than in

the nation and have become even less so between 2005 and 2018.
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Chapter 4. Anderson, SC

Table 2. Cluster Concentrations, 2005 and 2018

Cluster # Cluster Name 2005 CLQ 2018 CLQ Employment
4 Biomedical/Biotechnical (Life Sciences) 1.49 1.31 8,984
3 Arts, Entertainment, Recreation and Visitor Industri  1.18 1.07 7,880
5 Business and Financial Services 0.52 0.50 6,289
9 Education and Knowledge Creation 2.86 2.82 6,110
16 Transportation and Logistics 0.77 0.81 3,915
17 Transportation Equipment 5.58 6.17 3,032
6 Chemicals and Chemiebhsed Products 3.27 4.18 2,698
8 Defense and Security 0.27 0.27 2,534
2 Apparel and Textiles 11.64 12.89 2,076
7 Computer Electronic, and Electrical Products 2.73 3.05 1,817
11 Forest and Wood Products 0.49 2.54 1,610
13 Machinery 2.18 2.63 1,211
15 Primary and Fabricated Metal Products 1.30 1.66 1,175
1 Agribusiness, Food Processing and Technology 0.34 0.29 505
14 Mining, Glass and Ceramics 2.13 1.74 502
10 Energy (Fossil and Renewable) 0.59 0.59 282
12 Information Technology and Telecommunications  0.11 0.49 221

Note: Increasing cluster concentrations are highlighted in blue.
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Chapter 4. Anderson, SC

Figure 1: Cluster Bubble Chart Ahderson, SC
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Chapter 4. Anderson, SC

2. CADS Analysis

The 2018 CADS analysis of the economy of Anderson, SC identifies 6 anchor industries in 5 different
clusters. Identified anchors and their parent clusters are presented in Table 3 along with 2005 and 2018
employment. Tablé provides additional industrgpecific information for the identified anchors. Both
tables list anchor industries and related information in the order in which industries were added to the
set of anchors, which also corresponds, according to the CAD8latgdo their importance to the

regional economy. The leading anchor industry is Motor Vehicle Parts Manufacturing, which is the most
dominant regional industry that also meets the CADS analysis criteria.

To further understand the potential influence af anchor industry on the existing local economy,

anchor strength (AS) and anchor dominance (AD) indicators are provided in Table 4. As described in the
Section 3 of the accompanying overview and technical document, both AS and AD range from zero to

one. he AS value shown in Table 4 measures the extent to which regional industry output can satisfy

the input requirements for the anchor industry. A low AS value implies that the industry must rely

heavily on other regions to satisfy its direct and indiregiundemands, whereas higher AS values

identify industries whose direct and indirect input demands can be satisfied more fully by local

industries. The AD value measures the extent to which the industry dominates the local economy,

directly and indirectlyRegions are more heavily dependent, again directly and indirectly, on industries

GAGK fFNAHSNI !5 @lfdzSa 2y AYRdAzaGNRASAE gAGK avYlff SN
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regional economy are clearly more strongly tied to industries with larger AS and AD values than to those

with lower AS and AD values.

Table 3. Anchors, Clusters, and Employment

Cll;ster Cluster Name An;:thor Anchor Industry Name Egr;hzo(;% E':q?fr;%rls
17 Transportation Equipment 81 Motor Vehicle Parts Manufacturing 2,724 3,021
Computer, Electronic, and
Electrical Products
Chemicals and Chemieal

6 Based Products 43 Rubber Product Manufacturing 666 1,185

7 76 Household Appliance Manufacturing 1,352 1,563

Converted Paper Product
Manufacturing
Agriculture, Construction, and Mininc
Machinery Manufacturing

11 Forest and Wood Products 32 108 955

13 Machinery 62 693

6 Chemicals and Chemieal 42 Plastics Product Manufacturing 928 1,136
Based Products

Table 4. Anchors, Location Quotients, Regional Shift, and Growth Rates
Industry Growth  Industry Growth

Rate (%) Rate (%)

An;hor Anchor Industry Name LQ RS National Regional AS AD
81 Motor VehicleParts Manufacturing 12.33 612 -11.56 10.91 0.66 0.22
76 Household Appliance Manufacturing 59.94 549 -25.03 15.58 0.74 0.07
43 Rubber Product Manufacturing 20.84 634 -17.19 78.00 0.87 0.06
32 Converted Paper Product Manufacturin 859 870 -21.07 784.26 0.69 0.05
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Chapter 4. Anderson, SC

Agrlculturej Construction, ahd Mining 776 691
Machinery Manufacturing
42 Plastics Product Manufacturing 468 269 -6.65 22.32 0.89 0.06

62 4.70 37,090.99 0.75 0.05

The remaining tables report the results for each phase of the @ABIgsis. The reported values for

Phase 1 in Table 5 refer to the CADS analysis of the first identified anchor. Then, if a second anchor has
been identified, Table 6 reports the Phase 2 analysis results and reported values in the Employment
column refer tothe results for the first two identified anchors combined. The Added to Deficit column
reports the contributions to deficits from the newly added anchor industry. These negative values can

be larger than their corresponding Employment column values witedeficits for this industry were

reported in the prior phase. If a third anchor has been identified, Phase 3 results will be reported in
Table 7 and refer to values for the first three anchors combined and third anchor added, and so on. The
tables reportestimated employment deficits for all industries whose employment deficits exceed 10 at
any phase of the CADS analysis. Because the top ten deficit industries for each phase can change, there
can be more than ten reported industries in these tables. Tlearealso be CADS results tables with

fewer than ten entries, which happens when there are fewer than ten support industries with identified
supply deficits.

The results reported for each CADS analysis phase identify the industries whose further development
could most substantially strengthen the cluster support infrastructure at that phase of the analysis. The
values estimate the additional employment required to satisfy supporting industry output deficits at
each phase of the analysis. Because these estisrare based on average nationwide intedustry

sales, purchases, and productivity data, they are not precise but should provide useful guidance for
further analysis by region planners and other decisioskers who have a greater depth of knowledge

of their local economies.

Table 5. Phase 1 Deficits for Anchor Industry 81
Motor Vehicle Parts Manufacturing

Industry # Industry Name Employment
27 Apparel, Leather and Allied Product Manufacturing =77
31 Pulp, Paper, and Paperboard Mills -10
48 Iron andSteel Mills and Ferroalloy Manufacturing -132
51 Nonferrous Metal (except Aluminum) Production and Processing -89
52 Foundries -301
53 Forging and Stamping -72
59 Machine Shops; Turned Product; and Screw, Nut, and Bolt Manufact -107
60 Coating, Engraving, Heat Treating, and Allied Activities -70
72 Semiconductor and Other Electronic Component Manufacturing -242
78 Other Electrical Equipment and Component Manufacturing -50
133 Management of Companies and Enterprises -80

Table 6.Phase 2 Deficits Adding Anchor Industry 76
Household Appliance Manufacturing

Industry # Industry Name Employment Added to Deficit
27 Apparel, Leather and Allied Product Manufacturing -78 -1
31 Pulp, Paper, and Paperboard Mills -14 -4
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48 Iron andSteel Mills and Ferroalloy Manufacturing -166 -34
51 Nonferrous Metal (except Aluminum) Production and Processing -115 -26
52 Foundries -324 -23
53 Forging and Stamping -123 -52
59 Machine Shops; Turned Product; and Screw, Nut, andMBolufacturing -177 -70
60 Coating, Engraving, Heat Treating, and Allied Activities -88 -18
72 Semiconductor and Other Electronic Component Manufacturing -287 -45
78 Other Electrical Equipment and Component Manufacturing =77 -27
133 Management ofCompanies and Enterprises -137 -57

Table 7. Phase 3 Deficits Adding Anchor Industry 43
Rubber Product Manufacturing

Industry # Industry Name Employment Added to Deficit
27 Apparel, Leather and Allied Product Manufacturing -81 -3
31 Pulp, Paper, anBaperboard Mills -16 -2
48 Iron and Steel Mills and Ferroalloy Manufacturing -174 -8
51 Nonferrous Metal (except Aluminum) Production and Processing -119 -4
52 Foundries -326 -2
53 Forging and Stamping -133 -10
59 Machine Shops; Turnd@roduct; and Screw, Nut, and Bolt Manufacturi -215 -38
60 Coating, Engraving, Heat Treating, and Allied Activities -104 -16
72 Semiconductor and Other Electronic Component Manufacturing -311 -24
78 Other Electrical Equipment and Component Manufactyrin -79 -1
133 Management of Companies and Enterprises -181 -44

Table 8. Phase 4 Deficits Adding Anchor Industry 32
Converted Paper Product Manufacturing

Industry # Industry Name Employment Added to Deficit
27 Apparel, Leather and Allied Produdanufacturing -83 -2
31 Pulp, Paper, and Paperboard Mills -118 -101
48 Iron and Steel Mills and Ferroalloy Manufacturing -176 -2
51 Nonferrous Metal (except Aluminum) Production and Processing -121 -2
52 Foundries -327 -1
53 Forging andstamping -137 -4
59 Machine Shops; Turned Product; and Screw, Nut, and Bolt Manufact -248 -33
60 Coating, Engraving, Heat Treating, and Allied Activities -124 -20
72 Semiconductor and Other Electronic Component Manufacturing -326 -15
78 OtherElectrical Equipment and Component Manufacturing -80 -1
133 Management of Companies and Enterprises -224 -43

Table 9. Phase 5 Deficits Adding Anchor Industry 62
Agriculture, Construction, and Mining Machinery Manufacturing

Industry # Industry Name Employment Added to Deficit
27 Apparel, Leather and Allied Product Manufacturing -84 -1

31 Pulp, Paper, and Paperboard Mills -119 -1

48 Iron and Steel Mills and Ferroalloy Manufacturing -201 -25

51 Nonferrous Metal (except Aluminun®roduction and Processing -134 -13

52 Foundries -347 -20

53 Forging and Stamping -159 -23
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59 Machine Shops; Turned Product; and Screw, Nut, and Bolt Manufact -285 -37
60 Coating, Engraving, Heat Treating, and Allied Activities -135 -11
72 Semiconductor and Other Electronic Component Manufacturing -360 -34
78 Other Electrical Equipment and Component Manufacturing -87 -7

133 Management of Companies and Enterprises -280 -56

Table 10. Phase 6 Deficits Adding Anchor Industry 42
Plastics Product Manufacturing

Industry # Industry Name Employment Added to Deficit
27 Apparel, Leather and Allied Product Manufacturing -84 -1
31 Pulp, Paper, and Paperboard Mills -120 -2
48 Iron and Steel Mills and FerroallManufacturing -202 -1
51 Nonferrous Metal (except Aluminum) Production and Processing -135 -1
52 Foundries -348 -1
53 Forging and Stamping -160 -1
59 Machine Shops; Turned Product; and Screw, Nut, and Bolt Manufact -295 -10
60 Coating Engraving, Heat Treating, and Allied Activities -141 -6
72 Semiconductor and Other Electronic Component Manufacturing -370 -9
78 Other Electrical Equipment and Component Manufacturing -88 -1
133 Management of Companies and Enterprises -303 -24
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Chapter 5. Anniston -Oxford, AL

Study Area Overview

The AnnistorOxford, AL study region occupies 606 squatkes and had a 2018 population of 114,277.

The employed share of the regional labor force during the 280¥8period averaged 92.2%. The
D2@SNYYSyd FyR | yOflaaAFASR AYRdZAGNE ¢l a GKS NBIA:
Services and Drinking Places and All Other Retail. These three industries account for a combined 28.04%
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it is less specialized than the average micropolitan and metropolitan region fully within the Appalachian

Region. The average COS for all of these regions is 37.73.

Employmentchanges in Anniste®xford, AL can reveal important recent trends in underlying economic
structure. Table 1 shows the top ten employment growth industries from 2005 to 2018. We rank
employment growth rather than employment growth rate because some indesstaiith high growth

rates might be quite small and insignificant relative to regional totals. The highest growth industry was
Plastics Product Manufacturing, whose employment grew by 379 followed by Junior Colleges, Colleges,
Universities, and Professionathools and Other Transportation Equipment Manufacturing. The regional
shift (RS) values in Table 1 measure industry employment growth attributable to regional factors
unrelated to overall national or industigpecific growth trends. Table 1 also showsakion quotients

(LQ) for these industries. Industry LQs reflect their relative concentrations within the region. Values
exceeding 1.0 indicate regional concentration and imply potential advantage relative to national
averages. The three fastest growingyi@nal industries have LQ values of 2.44, 2.15, and 40.13.

Table 1. Top Ten Growth Industries

Industry # Industry Name Employment Change RS LQ
42 Plastics Product Manufacturing 379 380 2.44
144 Junior Colleges, Colleges, Universities, Rrafessional 313 195 215

Schools
85 Other Transportation Equipment Manufacturing 310 323 40.13
95 All Other Retail 244 317 1.14
141 Other Support Services 188 186 2.05
149 Outpatient Care Centers 167 94 0.93
136 Employment Services 167 155 1.72
29 Veneer, Plywood, and Engi.neered Wood Product 119 138 780
Manufacturing
155 Individual and Family Services 114 -243 0.66
52 Foundries 107 341 29.44
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Chapter 5. AnnistorOxford, AL

Cluster Analysis Results

1. Regional Cluster Concentrations, 2005 and 2018

Table 2 presents aigh-level view of the existing distribution of industry employment relative to the 17
clusters. Just as an industry whose location quotient value exceeds 1.0 implies relative regional
concentration, cluster location quotient (CLQ) values exceeding hOnady relative concentration of

the set of industries in the cluster. Likewise, clusters whose CLQ are less than 1.0 are relatively less
concentrated in the region than they are in the national economy. In Anni@xdiord, AL, the cluster

with the large$ CLQ in 2018 is Transportation Equipment with a CLQ of 6.43, followed by Primary and
Fabricated Metal Products and Education and Knowledge Creation. The CLQs for 2005 and 2018 are
presented to further illuminate the trends in cluster specialization argiaeal structural change.

Figure 1 illustrates the Anniste@xford, AL cluster characteristics graphically. The size of each cluster
bubble is proportional to its 2018 employment level and the legend is presented in order of decreasing
cluster size. Clusteemployment appears in parentheses in each legend entry. So, in addition to
identifying the clusters by color code and by reference to the values in Table 2, the largest bubble in the
chart corresponds to the first cluster listed in the legend, the sedargest bubble corresponds to the
second largest cluster, and so on. The vertical axis marks the 2018 value of the CLQ, and the horizontal
axis marks the change in CLQ from 2005 to 2018. CLQ changes can be positive or negative and CLQ
values can be greaté¢han or less than 1.0, which allows us to define four chart quadrants numbered |

IV beginning at the top right and moving countdockwise. Clusters centered in quadrants | and Il have
CLQ values greater than 1.0 indicating relative concentratiorlyimgppsome degree of specialization

relative to national averages. Clusters centered in quadrants | and IV have become more specialized
within the region during the period of analysis, while those in Il and Il have become relatively less
concentrated witln the region.

As a result of this categorization, the Star clusters that display in quadrant | are specialized and

becoming more so. The Mature clusters that display in quadrant Il are specialized but have become less

so0. Emerging clusters, those in quanr IV, are not specialized in the region, but have gained in share of
NBIA2ylf SYLX28YSyid NBtIFIGAGS (2 GKS ylLraAz2ylf AyRdz
can have changed over time due to industry specific and total employment changés thtregion, in

the entire nation, or both. Clusters in quadrant Il are relatively less concentrated in the region than in

the nation and have become even less so between 2005 and 2018.
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Table 2. Cluster Concentrations, 2005 and 2018

Cluster # Cluster Name 2005 CLQ 2018 CLQ Employment
4 Biomedical/Biotechnical (Life Sciences) 1.27 1.27 5,851
8 Defense and Security 0.92 0.88 5,649
3 Arts, Entertainment, Recreation and Visitor Industri ~ 1.05 1.05 5,226
5 Business and FinancBérvices 0.58 0.57 4,923
9 Education and Knowledge Creation 291 2.89 4,230
16 Transportation and Logistics 1.16 0.81 2,642
17 Transportation Equipment 4.29 6.43 2,133
15 Primary and Fabricated Metal Products 3.84 4.42 2,114
11 Forest and WoodProducts 1.40 1.72 740
6 Chemicals and ChemieBhased Products 0.38 1.53 667
1 Agribusiness, Food Processing and Technology 0.34 0.34 397
14 Mining, Glass and Ceramics 1.05 1.53 299
10 Energy (Fossil and Renewable) 0.88 0.83 267
12 Information Technology and Telecommunications  1.03 0.81 246
2 Apparel and Textiles 4.69 0.72 78
13 Machinery 0.20 0.10 30
7 Computer, Electronic, and Electrical Products 0.14 0.07 29

Note: Increasing cluster concentrations are highlighted in blue.
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Chapter 5. AnnistorOxford, AL

Figure 1: Cluster Bubble Chart of Annist@xford, AL

2018 CLQ

UO

0 50 100 150 200 250
% Change in CLQ, 2005 - 2018

Bubble Size as the Employment for Each Cluster

O000O0 ) O

O

NONONONG]

Biomedical/Biotechnical (Life Sciences) (5,851)
Defense and Security (5,649)

Arts, Entertainment, Recreation and Visitor Industries (5,226)
Business and Financial Services (4,923)

Education and Knowledge Creation (4,230)
Transportation and Logistics (2,642)

Transportation Equipment (2,133)

Primary and Fabricated Metal Products (2,114)

Forest and Wood Products (740)

Chemicals and Chemical-Based Products (667)
Agribusiness, Food Processing and Technology (397)
Mining, Glass and Ceramics (299)

Energy (Fossil and Renewable) (267)

Information Technology and Telecommunications (246)
Apparel and Textiles (78)

Machinery (30)

Computer, Electronic, and Electrical Products (29)

32

300




Chapter 5. AnnistorOxford, AL

2. CADS Analysis

The 2018 CADS analysis of the economy of AnnStdord, AL identifies 4 anchor industries in 4

different clusters. Identified anchors and their parent clusters are presented ite Baddong with 2005

and 2018 employment. Table 4 provides additional induspegcific information for the identified

anchors. Both tables list anchor industries and related information in the order in which industries were
added to the set of anchors, with also corresponds, according to the CADS algorithm, to their
importance to the regional economy. The leading anchor industry is Foundries, which is the most
dominant regional industry that also meets the CADS analysis criteria.

To further understand th@otential influence of an anchor industry on the existing local economy,

anchor strength (AS) and anchor dominance (AD) indicators are provided in Table 4. As described in the
Section 3 of the accompanying overview and technical document, both AS arsh@gdfrom zero to

one. The AS value shown in Table 4 measures the extent to which regional industry output can satisfy

the input requirements for the anchor industry. A low AS value implies that the industry must rely

heavily on other regions to satisfisitlirect and indirect input demands, whereas higher AS values

identify industries whose direct and indirect input demands can be satisfied more fully by local

industries. The AD value measures the extent to which the industry dominates the local economy,

directly and indirectly. Regions are more heavily dependent, again directly and indirectly, on industries
GAGK fFNAHSNI !5 @lfdzSa 2y AYRdAzaGNRASAE gAGK avYlff SN
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regional economy are clearly more strongly tied to industries with larger AS and AD values than to those
with lower AS and AD values.

Table 3. Anchors, Clusters, and Employment

Cluster Anchor Anchor Emp. Anchor Emp.
4 Cluster Name # Anchor Industry Name 2005 2018
Primary and Fabricated

Metal Products

15 52 Foundries 868 975

Motor Vehicle Body and Trailer

17 Transportation Equipment 80 Manufacturing 498 564

5 Business a!wd Financial 136 Employment Services 1,583 1,750
Services

9 Education anq Knowledge 144 Junior Colleges, C_oIIeges, Universitie 788 1,101
Creation and Professional Schools

Table 4. Anchors, Location Quotients, Regional Shift, and Growth Rates
Industry Growth  Industry Growth

Rate (%) Rate (%)
An;hor Anchor Industry Name LQ RS National Regional AS AD
52 Foundries 29.44 341 26.93 12.35 0.66 0.05
80 Motor Vehicle Body and Trailer ) 5o g4 3.45 13.12 076 0.04

Manufacturing
136 Employment Services 1.72 155 0.78 10.55 0.92 0.03
Junior Colleges, Colleges, Universities
and Professional Schools

144 2.15 125 23.90 39.69 0.89 0.02
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The remaining tables report the results for each phase of the CADS analysis. The reported values for
Phase 1 in Table 5 refer toe CADS analysis of the first identified anchor. Then, if a second anchor has
been identified, Table 6 reports the Phase 2 analysis results and reported values in the Employment
column refer to the results for the first two identified anchors combinede Added to Deficit column

reports the contributions to deficits from the newly added anchor industry. These negative values can
be larger than their corresponding Employment column values when no deficits for this industry were
reported in the prior phasdf a third anchor has been identified, Phase 3 results will be reported in

Table 7 and refer to values for the first three anchors combined and third anchor added, and so on. The
tables report estimated employment deficits for all industries whose empbnndeficits exceed 10 at

any phase of the CADS analysis. Because the top ten deficit industries for each phase can change, there
can be more than ten reported industries in these tables. There can also be CADS results tables with
fewer than ten entries, Wich happens when there are fewer than ten support industries with identified
supply deficits.

The results reported for each CADS analysis phase identify the industries whose further development
could most substantially strengthen the cluster support iafracture at that phase of the analysis. The
values estimate the additional employment required to satisfy supporting industry output deficits at
each phase of the analysis. Because these estimates are based on average nationwideuistey

sales, purbases, and productivity data, they are not precise but should provide useful guidance for
further analysis by region planners and other decisimskers who have a greater depth of knowledge

of their local economies.

Table 5. Phase 1 Deficits for Anchor ursdry 52

Foundries

Industry # Industry Name Employment
48 Iron and Steel Mills and Ferroalloy Manufacturing -10
49 Steel Product Manufacturing From Purchased Steel -6
50 Alumina and Aluminum Production and Processing -31
51 Nonferrous Metalexcept Aluminum) Production and Processi -36
66 Metalworking Machinery Manufacturing -25
72 Semiconductor and Other Electronic Component Manufacturi N/A
78 Other Electrical Equipment and Component Manufacturing -4
97 RailTransportation -8
104 Warehousing and Storage -25
133 Management of Companies and Enterprises N/A

Table 6. Phase 2 Deficits Adding Anchor Industry 80
Motor Vehicle Body and Trailer Manufacturing

Industry # Industry Name Employment Added toDeficit
48 Iron and Steel Mills and Ferroalloy Manufacturing -19 -9

49 Steel Product Manufacturing From Purchased Steel -12 -6

50 Alumina and Aluminum Production and Processing -46 -15

51 Nonferrous Metal (except Aluminum) Production a@ibcessing -41 -5

66 Metalworking Machinery Manufacturing -27 -2

72 Semiconductor and Other Electronic Component Manufacturi -9 -14

78 Other Electrical Equipment and Component Manufacturing  -10 -6

97 Rail Transportation -11 -3
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104 Warehousing and Storage -50 -26
133 Management of Companies and Enterprises N/A -29

Table 7. Phase 3 Deficits Adding Anchor Industry 136
Employment Services

Industry # Industry Name Employment Added to Deficit
48 Iron and Steel Mills anBerroalloy Manufacturing -19 -0
49 Steel Product Manufacturing From Purchased Steel -12 -0
50 Alumina and Aluminum Production and Processing -46 -0
51 Nonferrous Metal (except Aluminum) Production and Proces: -42 -0
66 MetalworkingMachinery Manufacturing -28 -0
72 Semiconductor and Other Electronic Component Manufacturi -10 -1
78 Other Electrical Equipment and Component Manufacturing  -11 -0
97 Rail Transportation -11 -0
104 Warehousing and Storage -54 -3
133 Management of Companies and Enterprises -14 -37

Table 8. Phase 4 Deficits Adding Anchor Industry 144
Junior Colleges, Colleges, Universities, and Professional Schools

Industry # Industry Name Employment Added to Deficit
48 Iron and Steel Mills anBerroalloy Manufacturing -19 -0
49 Steel Product Manufacturing From Purchased Steel -12 -0
50 Alumina and Aluminum Production and Processing -46 -0
51 Nonferrous Metal (except Aluminum) Production and Process -42 -0
66 MetalworkingMachinery Manufacturing -28 -0
72 Semiconductor and Other Electronic Component Manufacturi -11 -1
78 Other Electrical Equipment and Component Manufacturing  -11 -0
97 Rail Transportation -12 -0
104 Warehousing and Storage -56 -2
133 Management of Companies and Enterprises -24 -10
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Chapter 6. Asheville, NC

Study Area Overview

The Asheville, NC study region occupies 2,034 sguies and had a 2018 population of 459,585. The

employed share athe regional labor force during the 2022018 period averaged 96.66%. The Food
{SNDAOSE I'yR 5NAYlAYy3 tftl O0OSa AyRdzAGNE ¢l a GKS NBEI
and All Other Retail. These three industries account for a combined 2257% G KS NBX3IA 2y Qa SO:
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than the average micropolitan and metropolitan region fully within the Appalachian Region. The average

COS for all of thesregions is 37.73.

Employment changes in Asheville, NC can reveal important recent trends in underlying economic
structure. Table 1 shows the top ten employment growth industries from 2005 to 2018. We rank
employment growth rather than employment growthte because some industries with high growth

rates might be quite small and insignificant relative to regional totals. The highest growth industry was
Food Services and Drinking Places, whose employment grew by 5,956 followed by Hospitals and Food
and Beveage Stores. The regional shift (RS) values in Table 1 measure industry employment growth
attributable to regional factors unrelated to overall national or industpecific growth trends. Table 1

also shows location quotients (LQ) for these industriedustry LQs reflect their relative concentrations
within the region. Values exceeding 1.0 indicate regional concentration and imply potential advantage
relative to national averages. The three fastest growing regional industries have LQ values of 1,39, 2.11
and 1.85.

Table 1. Top Ten Growth Industries

Industry # Industry Name Employment Change RS LQ
167 Food Services and Drinking Places 5,956 1,716 1.39
153 Hospitals 3,600 1,902 2.11
93 Food and Beverage Stores 2,594 2,293 1.85
24 BeverageManufacturing 1,223 1,042 4.87
95 All Other Retail 1,146 1,494 1.25
162 Museums, Historical Sites, and Similar Institutions 1,030 650 10.11
148 Offices of Other Health Practitioners 969 524 1.32
140 Services to Buildings and Dwellings 826 300 0.89
149 Qutpatient Care Centers 783 97 1.34
146 Offices of Physicians 743 -394 1.70
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Cluster Analysis Results

1. Regional Cluster Concentrations, 2005 and 2018

Table 2 presents a highvel view of the existing distribution of industry employmeeifative to the 17
clusters. Just as an industry whose location quotient value exceeds 1.0 implies relative regional
concentration, cluster location quotient (CLQ) values exceeding 1.0 also imply relative concentration of
the set of industries in the clust. Likewise, clusters whose CLQ are less than 1.0 are relatively less
concentrated in the region than they are in the national economy. In Asheville, NC, the cluster with the
largest CLQ in 2018 is Apparel and Textiles with a CLQ of 2.86, followed hyt&pElpctronic, and

Electrical Products and Education and Knowledge Creation. The CLQs for 2005 and 2018 are presented
to further illuminate the trends in cluster specialization and regional structural change.

Figure 1 illustrates the Asheville, NC atustharacteristics graphically. The size of each cluster bubble is
proportional to its 2018 employment level and the legend is presented in order of decreasing cluster
size. Cluster employment appears in parentheses in each legend entry. So, in addiiemtifging the

clusters by color code and by reference to the values in Table 2, the largest bubble in the chart
corresponds to the first cluster listed in the legend, the second largest bubble corresponds to the second
largest cluster, and so on. Thertieal axis marks the 2018 value of the CLQ, and the horizontal axis

marks the change in CLQ from 2005 to 2018. CLQ changes can be positive or negative and CLQ values
can be greater than or less than 1.0, which allows us to define four chart quadrantseneniig IV

beginning at the top right and moving countelockwise. Clusters centered in quadrants | and Il have

CLQ values greater than 1.0 indicating relative concentration, implying some degree of specialization
relative to national averages. Clusteentered in quadrants | and IV have become more specialized

within the region during the period of analysis, while those in Il and Il have become relatively less
concentrated within the region.

As a result of this categorization, the Star clusters thgpldy in quadrant | are specialized and

becoming more so. The Mature clusters that display in quadrant Il are specialized but have become less

so. Emerging clusters, those in quadrant 1V, are not specialized in the region, but have gained in share of
regiof £ SYLX 28YSyd NBtFGAGS G2 GKS ylLiGA2ylFf AyRdzaGN
can have changed over time due to industry specific and total employment changes within the region, in

the entire nation, or both. Clusters in quadrant Il agatively less concentrated in the region than in

the nation and have become even less so between 2005 and 2018.
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Table 2. Cluster Concentrations, 2005 and 2018

Cluster # Cluster Name 2005 CLQ 2018 CLQ Employment
4 Biomedical/Biotechnical (Life Sciences) 1.80 1.70 34,064
3 Arts, Entertainment, Recreation and Visitor Industri ~ 1.31 1.39 30,142
5 Business and Financial Services 0.67 0.66 24,445
9 Education and Knowledge Creation 2.70 2.23 14,171
8 Defense an&ecurity 0.35 0.36 10,067
16 Transportation and Logistics 0.84 0.64 9,058
7 Computer, Electronic, and Electrical Products 1.89 2.48 4,343
1 Agribusiness, Food Processing and Technology  0.57 0.76 3,868
6 Chemicals and Chemiehsed Products 1.57 1.99 3,771
11 Forest and Wood Products 1.31 1.32 2,461
17 Transportation Equipment 1.38 1.44 2,070
13 Machinery 2.08 1.10 1,489
2 Apparel and Textiles 3.07 2.86 1,353
15 Primary and Fabricated Metal Products 0.63 0.62 1,289
14 Mining, Glass an@eramics 1.05 1.01 851
12 Information Technology and Telecommunications  0.47 0.50 661
10 Energy (Fossil and Renewable) 0.48 0.46 636

Note: Increasing cluster concentrations are highlighted in blue.
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Figure 1: Cluster Bubble Chart of Asheville, NC
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2.CADS Analysis

The 2018 CADS analysis of the economy of Asheville, NC identifies 6 anchor industries in 4 different
clusters. Identified anchors and their parent clusters are presented in Table 3 along with 2005 and 2018
employment. Table 4 provides additial industryspecific information for the identified anchors. Both
tables list anchor industries and related information in the order in which industries were added to the
set of anchors, which also corresponds, according to the CADS algorithm, to fheitante to the

regional economy. The leading anchor industry is Hospitals, which is the most dominant regional
industry that also meets the CADS analysis criteria.

To further understand the potential influence of an anchor industry on the existing looabeny,

anchor strength (AS) and anchor dominance (AD) indicators are provided in Table 4. As described in the
Section 3 of the accompanying overview and technical document, both AS and AD range from zero to

one. The AS value shown in Table 4 measuresxttent to which regional industry output can satisfy

the input requirements for the anchor industry. A low AS value implies that the industry must rely

heavily on other regions to satisfy its direct and indirect input demands, whereas higher AS values

identify industries whose direct and indirect input demands can be satisfied more fully by local

industries. The AD value measures the extent to which the industry dominates the local economy,

directly and indirectly. Regions are more heavily dependent, atjegatly and indirectly, on industries

GAGK fFNAHSNI !5 @lfdzSa 2y AYRdAzaGNRASAE gAGK avYlff SN
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regional economy @ clearly more strongly tied to industries with larger AS and AD values than to those

with lower AS and AD values.

Table 3. Anchors, Clusters, and Employment

Cluster Anchor Anchor Anchor
4 Cluster Name # Anchor Industry Name Emp. 2005 Emp. 2018
4 BlomedlcaI/B|otechnlcal (Life 153 Hospitals 9,390 12.990

Sciences)
3 Arts, Enter.ta.unment, Rgcreatlon anc 167 Food Services and Drinking 14.210 20,166
Visitor Industries Places
6 Chemicals and ChemieBased 42 Plastics Produdtlanufacturing 1,880 2,324
Products
7 Computer, Electronic, and Electrica 77 Electrical Equ!pment 1,031 2,442
Products Manufacturing
3 Arts, Entertainment, Recreation anc -, o Accommodation 3,788 4,432
Visitor Industries
3 Arts, Enter_tglnmentRe(_:reatlon and 162 Museurn; Hlstor_lca.l Sites, ant 1,079 2.109
Visitor Industries Similar Institutions

Table 4. Anchors, Location Quotients, Regional Shift, and Growth Rates
Industry Growth Industry Growth

Rate (%) Rate (%)

An;hor Anchorindustry Name LQ RS National Regional AS AD
153 Hospitals 2.11 1,902 18.09 38.34 0.92 0.11
167 Food Services and Drinking Place: 1.39 1,716 29.84 41.91 0.96 0.07
42 Plastics Product Manufacturing  3.26 568 -6.65 23.57 0.96 0.05
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77 ElectricaEquipment Manufacturing 14.45 647 -7.05 26.46 0.78 0.04
166 Accommodation 1.80 249 10.44 17.00 0.97 0.03
162 Museums, Historical Sites, and 1, gg 35.20 95.41 0.98 0.01

Similar Institutions

The remaining tables report the results for each phasthefCADS analysis. The reported values for

Phase 1 in Table 5 refer to the CADS analysis of the first identified anchor. Then, if a second anchor has
been identified, Table 6 reports the Phase 2 analysis results and reported values in the Employment
columnrefer to the results for the first two identified anchors combined. The Added to Deficit column
reports the contributions to deficits from the newly added anchor industry. These negative values can

be larger than their corresponding Employment column galwhen no deficits for this industry were
reported in the prior phase. If a third anchor has been identified, Phase 3 results will be reported in
Table 7 and refer to values for the first three anchors combined and third anchor added, and so on. The
tables report estimated employment deficits for all industries whose employment deficits exceed 10 at
any phase of the CADS analysis. Because the top ten deficit industries for each phase can change, there
can be more than ten reported industries in these tabl€here can also be CADS results tables with

fewer than ten entries, which happens when there are fewer than ten support industries with identified
supply deficits.

The results reported for each CADS analysis phase identify the industries whose fuvtdlepdeent

could most substantially strengthen the cluster support infrastructure at that phase of the analysis. The
values estimate the additional employment required to satisfy supporting industry output deficits at
each phase of the analysis. Becausesthestimates are based on average nationwide Hiteustry

sales, purchases, and productivity data, they are not precise but should provide useful guidance for
further analysis by region planners and other decisioekers who have a greater depth of knedge

of their local economies.

Table 5. Phase 1 Deficits for Anchor Industry 153

Hospitals

;I;dustry Industry Name Employment
2 Animal Production N/A
4 Fishing, Hunting and Trapping -7

8 Metal Ore Mining 1
21 Seafood Product Preparation aR@ckaging N/A
39 Paint, Coating, and Adhesive Manufacturing -3
48 Iron and Steel Mills and Ferroalloy Manufacturing -3
50 Alumina and Aluminum Production and Processing -2
51 Nonferrous Metal (except Aluminum) Production and Processing -5
69 Computer and Peripheral Equipment Manufacturing, Excluding Digital Camera Manufactur -7
72 Semiconductor and Other Electronic Component Manufacturing N/A
97 Rail Transportation -6
109 Cable and Other Subscription Programming -3
117 Insurance Carriers -261
170 Commercial and Industrial Machinery and Equipment (except Automotive and Electronic) F N/A

and Maintenance
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Table 6. Phase 2 Deficits Adding Anchor Industry 167
Food Services and Drinking Places

:;dustry IndustryName Employment ggzss 0
2 Animal Production -68 -102
4 Fishing, Hunting and Trapping -49 -42
8 Metal Ore Mining -2 -1
21 Seafood Product Preparation and Packaging -14 -18
39 Paint, Coating, and Adhesive Manufacturing -4 -2
48 Iron andSteel Mills and Ferroalloy Manufacturing -6 -3
50 Alumina and Aluminum Production and Processing -7 -5
51 Nonferrous Metal (except Aluminum) Production and Processing -8 -3
69 Computer and Peripheral Equipment Manufacturing, Excluding Diggtalera 12 4
Manufacturing
72 Semiconductor and Other Electronic Component Manufacturing N/A -12
97 Rail Transportation -13 -7
109 Cable and Other Subscription Programming -6 -4
117 Insurance Carriers -290 -29
Commercial and Industridachinery and Equipment (except Automotive and
170 . . ) N/A -32
Electronic) Repair and Maintenance
Table 7. Phase 3 Deficits Adding Anchor Industry 42
Plastics Product Manufacturing
:;Idustry Industry Name Employment g::ss 0
2 AnimalProduction -70 -2
4 Fishing, Hunting and Trapping -49 -0
8 Metal Ore Mining -5 -2
21 Seafood Product Preparation and Packaging -14 -0
39 Paint, Coating, and Adhesive Manufacturing -10 -6
48 Iron and Steel Mills and FerroallManufacturing -10 -4
50 Alumina and Aluminum Production and Processing -10 -3
51 Nonferrous Metal (except Aluminum) Production and Processing -13 -5
69 Computer and Peripheral Equipment Manufacturing, Excluding Digital Came 17 5
Manufacturing
72 Semiconductor and Other Electronic Component Manufacturing N/A -38
97 Rail Transportation -33 -20
109 Cable and Other Subscription Programming -7 -1
117 Insurance Carriers -299 -9
Commercial and Industrial Machinery and Equipment (exéepbomotive and
170 . . . N/A -15
Electronic) Repair and Maintenance
Table 8. Phase 4 Deficits Adding Anchor Industry 77
Electrical EQuipment Manufacturing
;I;dustry Industry Name Employment ggzis 0
2 Animal Production -71 -1
4 Fishing, Hunting an@irapping -49 -0
8 Metal Ore Mining -18 -13
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21 Seafood Product Preparation and Packaging -14 -0
39 Paint, Coating, and Adhesive Manufacturing -16 -6
48 Iron and Steel Mills and Ferroalloy Manufacturing -40 -29
50 Alumina and Aluminurfroduction and Processing -23 -13
51 Nonferrous Metal (except Aluminum) Production and Processing -100 -87

Computer and Peripheral Equipment Manufacturing, Excluding Digital Came

69 Manufacturing 19 2
72 Semiconductor and Other Electrof@omponent Manufacturing -36 -78
97 Rail Transportation -39 -6
109 Cable and Other Subscription Programming -8 -1
117 Insurance Carriers -309 -10
Commercial and Industrial Machinery and Equipment (except Automotive ar
170 . . . -6 -8
Electronic) Repair andaintenance
Table 9. Phase 5 Deficits Adding Anchor Industry 166
Accommodation
?dustry Industry Name Employment g::ss 0
2 Animal Production -85 -14
4 Fishing, Hunting and Trapping -56 -7
8 Metal Ore Mining -18 -0
21 SeafoodProduct Preparation and Packaging -17 -3
39 Paint, Coating, and Adhesive Manufacturing -17 -1
48 Iron and Steel Mills and Ferroalloy Manufacturing -41 -1
50 Alumina and Aluminum Production and Processing -24 -1
51 Nonferrous Metal (excepAluminum) Production and Processing -101 -1
69 Computer and Peripheral Equipment Manufacturing, Excluding Digital Came 29 3
Manufacturing
72 Semiconductor and Other Electronic Component Manufacturing -40 -4
97 Rail Transportation -41 -2
109 Cable and Other Subscription Programming -10 -3
117 Insurance Carriers -321 -12
Commercial and Industrial Machinery and Equipment (except Automotive ar
170 . . . -16 -10
Electronic) Repair and Maintenance
Table 10. Phase 6 Deficits Adding Anchadustry 162
Museums, Historical Sites, and Similar Institutions
;I:dustry Industry Name Employment ggzss 0
2 Animal Production -86 -1
4 Fishing, Hunting and Trapping -56 -0
8 Metal Ore Mining -18 -0
21 Seafood Product Preparation af@ckaging -17 -0
39 Paint, Coating, and Adhesive Manufacturing -17 -0
48 Iron and Steel Mills and Ferroalloy Manufacturing -41 -0
50 Alumina and Aluminum Production and Processing -24 -0
51 Nonferrous Metal (except Aluminum) Production aPibcessing -101 -0
69 Computer and Peripheral Equipment Manufacturing, Excluding Digital Came 23 1
Manufacturing
72 Semiconductor and Other Electronic Component Manufacturing -42 -2
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97 Rail Transportation -42 -0
109 Cable and OtheBubscription Programming -11 -1
117 Insurance Carriers -339 -18
170 Commercial and Industrial Machinery and Equipment (except Automotive ar 19 3

Electronic) Repair and Maintenance
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Study Area Overview

The Ashtabula, OH study region occupies 702 squales and had a 2018 population of 97,493. The
employed share of the regional labor force during the 2@048 period averaged 94.3%. The Food
Servicesand DrinkingP&@& A Y RdzAGNE ¢l a (GKS NBIA2yQa fFNHSAD
and Secondary Schools and Hospitals. These three industries account for a combined 21.62% of the
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more specialized than the average micropolitan and metropolitan region fully within the Appalachian
Region. The average COS for all of these regions is 37.73.

Employment changes in Ashtabula, OH can reveal important recentdiiendghderlying economic
structure. Table 1 shows the top ten employment growth industries from 2005 to 2018. We rank
employment growth rather than employment growth rate because some industries with high growth
rates might be quite small and insignificartative to regional totals. The highest growth industry was
Accounting, Tax Preparation, Bookkeeping, and Payroll Services, whose employment grew by 477
followed by Hospitals and Converted Paper Product Manufacturing. The regional shift (RS) values in
Table 1 measure industry employment growth attributable to regional factors unrelated to overall
national or industryspecific growth trends. Table 1 also shows location quotients (LQ) for these
industries. Industry LQs reflect their relative concentratiaithin the region. Values exceeding 1.0
indicate regional concentration and imply potential advantage relative to national averages. The three
fastest growing regional industries have LQ values of 2.6, 1.87, and 9.56.

Table 1. Top Ten Growth Industries

Industry # Industry Name Employment Change RS LQ
125 Accounting, Tax Preparatign, Bookkeeping, and Payrol 477 464 260
Services
153 Hospitals 411 153 1.87
32 Converted Paper Product Manufacturing 256 307 9.56
135 Facilities Support Services 228 204 10.41
156 Community and Vocational Rehabilitation Services 189 190 3.15
149 Outpatient Care Centers 156 27 1.63
Resin, Synthetic Rubber, and Artificial Synthetic Fibers &
36 ’ Filaments Manufacturingy 149 149 8.15
176 Religiourganizations 139 137 0.63
35 Basic Chemical Manufacturing 127 122 26.21
24 Beverage Manufacturing 117 99 2.93
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Cluster Analysis Results

1. Regional Cluster Concentrations, 2005 and 2018

Table 2 presents a highvel view of the existindistribution of industry employment relative to the 17
clusters. Just as an industry whose location quotient value exceeds 1.0 implies relative regional
concentration, cluster location quotient (CLQ) values exceeding 1.0 also imply relative concenfration o
the set of industries in the cluster. Likewise, clusters whose CLQ are less than 1.0 are relatively less
concentrated in the region than they are in the national economy. In Ashtabula, OH, the cluster with the
largest CLQ in 2018 is Chemicals and Chéased Products with a CLQ of 8.8, followed by Machinery
and Primary and Fabricated Metal Products. The CLQs for 2005 and 2018 are presented to further
illuminate the trends in cluster specialization and regional structural change.

Figure 1 illustrates # Ashtabula, OH cluster characteristics graphically. The size of each cluster bubble
is proportional to its 2018 employment level and the legend is presented in order of decreasing cluster
size. Cluster employment appears in parentheses in each legengd &uirin addition to identifying the
clusters by color code and by reference to the values in Table 2, the largest bubble in the chart
corresponds to the first cluster listed in the legend, the second largest bubble corresponds to the second
largest clustr, and so on. The vertical axis marks the 2018 value of the CLQ, and the horizontal axis
marks the change in CLQ from 2005 to 2018. CLQ changes can be positive or negative and CLQ values
can be greater than or less than 1.0, which allows us to definectoant quadrants numberedd IV

beginning at the top right and moving countelockwise. Clusters centered in quadrants | and Il have

CLQ values greater than 1.0 indicating relative concentration, implying some degree of specialization
relative to nationhaverages. Clusters centered in quadrants | and IV have become more specialized
within the region during the period of analysis, while those in Il and Il have become relatively less
concentrated within the region.

As a result of this categorization, tistar clusters that display in quadrant | are specialized and

becoming more so. The Mature clusters that display in quadrant Il are specialized but have become less

so0. Emerging clusters, those in quadrant 1V, are not specialized in the region, but reeigahare of
NBIA2ylf SYLX28YSyid NBtIFIGAGS (2 GKS ylLraAz2ylf AyRdz
can have changed over time due to industry specific and total employment changes within the region, in

the entire nation, or both. Clusteia quadrant Il are relatively less concentrated in the region than in

the nation and have become even less so between 2005 and 2018.
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Table 2. Cluster Concentrations, 2005 and 2018

Cluster # Cluster Name 2005 CLQ 2018 CLQ Employment
4 Biomedical/Biotechnical (Life Sciences) 1.57 1.52 4,859
3 Arts, Entertainment, Recreation and Visitor Industri ~ 1.05 0.99 3,435
5 Business and Financial Services 0.38 0.46 2,738
9 Education and Knowledge Creation 3.45 2.67 2,709
6 Chemicals an€hemicaBased Products 8.88 8.80 2,664
16 Transportation and Logistics 0.66 0.65 1,466
8 Defense and Security 0.24 0.27 1,192
15 Primary and Fabricated Metal Products 2.56 3.59 1,187
11 Forest and Wood Products 2.96 3.52 1,046
13 Machinery 2.73 3.81 821
17 Transportation Equipment 4.34 3.31 761
7 Computer, Electronic, and Electrical Products 0.68 1.38 385
1 Agribusiness, Food Processing and Technology 0.14 0.43 346
14 Mining, Glass and Ceramics 0.64 1.13 153
10 Energy (Fossil ariklenewable) 1.07 0.58 130
12 Information Technology and Telecommunications  0.51 0.58 121
2 Apparel and Textiles 0.93 1.40 106

Note: Increasing cluster concentrations are highlighted in blue.
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Figure 1: Cluster Bubble Chart of Ashtabula, OH
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2. CAD®&nalysis

The 2018 CADS analysis of the economy of Ashtabula, OH identifies 5 anchor industries in 4 different
clusters. Identified anchors and their parent clusters are presented in Table 3 along with 2005 and 2018
employment. Table 4 provides additionatiustry-specific information for the identified anchors. Both
tables list anchor industries and related information in the order in which industries were added to the
set of anchors, which also corresponds, according to the CADS algorithm, to their ingeotitethe

regional economy. The leading anchor industry is Basic Chemical Manufacturing, which is the most
dominant regional industry that also meets the CADS analysis criteria.

To further understand the potential influence of an anchor industry on thstiexy local economy,

anchor strength (AS) and anchor dominance (AD) indicators are provided in Table 4. As described in the
Section 3 of the accompanying overview and technical document, both AS and AD range from zero to

one. The AS value shown in Tabladasures the extent to which regional industry output can satisfy

the input requirements for the anchor industry. A low AS value implies that the industry must rely

heavily on other regions to satisfy its direct and indirect input demands, whereas Wghealues

identify industries whose direct and indirect input demands can be satisfied more fully by local

industries. The AD value measures the extent to which the industry dominates the local economy,

directly and indirectly. Regions are more heavily elggent, again directly and indirectly, on industries

GAGK fFNAHSNI !5 @lfdzSa 2y AYRdAzaGNRASAE gAGK avYlff SN
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regional economy are clearly more strongly tied to industries with larger AS and AD values than to those

with lower AS and AD values.

Table 3. Anchors, Clusters, and Employment

Cluster Anchor Anchor Emp.  Anchor Emp.
4 Cluster Name # Anchor Industry Name 2005 2018
6 Chemicals and ChemieBhsed 35 Basic Chemical Manufacturin 632 759
Products

4 Blomedlcallglotechnlcal (Life 153 Hospitals 1,429 1.840
Sciences)

11 Forest and Wood Products 32 Converted Pape.r Product 242 498

Manufacturing

6 Chemicals an€@hemicaBased 43 Rubber Product 489 247
Products Manufacturing

13 Machinery 66 Metalworking Machinery 534 577

Manufacturing

Table 4. Anchors, Location Quotients, Regional Shift, and Growth Rates

Industry Growth Industry Growth
Rate (%) Rate (%)

An;hor Anchor Industry Name LQ RS National Regional AS AD

35 Basic Chemical Manufacturing 26.21 122 0.73 20.09 0.64 0.28

153 Hospitals 1.87 153 18.09 28.76 0.74 0.07
P P

32 Converted Paper Product g 5o 57 21.07 105.76 0.66 0.05
Manufacturing

43 Rubber Product Manufacturing 16.78 42 -17.19 -8.59 0.82 0.04
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Metalworking Machinery

66 Manufacturing

16.31 103 -11.28 8.05 0.83 0.02

The remaining tables report the results for each phase of the CADS analysis. The reported values for
Phase 1 iTable 5 refer to the CADS analysis of the first identified anchor. Then, if a second anchor has
been identified, Table 6 reports the Phase 2 analysis results and reported values in the Employment
column refer to the results for the first two identified amars combined. The Added to Deficit column
reports the contributions to deficits from the newly added anchor industry. These negative values can
be larger than their corresponding Employment column values when no deficits for this industry were
reported inthe prior phase. If a third anchor has been identified, Phase 3 results will be reported in
Table 7 and refer to values for the first three anchors combined and third anchor added, and so on. The
tables report estimated employment deficits for all indusrwhose employment deficits exceed 10 at

any phase of the CADS analysis. Because the top ten deficit industries for each phase can change, there
can be more than ten reported industries in these tables. There can also be CADS results tables with
fewer than ten entries, which happens when there are fewer than ten support industries with identified
supply deficits.

The results reported for each CADS analysis phase identify the industries whose further development
could most substantially strengthen the deissupport infrastructure at that phase of the analysis. The
values estimate the additional employment required to satisfy supporting industry output deficits at
each phase of the analysis. Because these estimates are based on average nationwidelistey

sales, purchases, and productivity data, they are not precise but should provide useful guidance for
further analysis by region planners and other decisimskers who have a greater depth of knowledge

of their local economies.

Table 5. Phase 1 Defisifor Anchor Industry 35
Basic Chemical Manufacturing

?dustry Industry Name Employment
1 Crop Production -226
3 Forestry and Logging -10
6 Oil and Gas Extraction -18
26 Textile Mills and Textile Product Mills -6
31 Pulp, Paper, anBaperboard Mills -4
34 Petroleum and Coal Products Manufacturing -17
41 Other Chemical Product and Preparation Manufacturing -18
72 Semiconductor and Other Electronic Component Manufacturing -36
89 Medical Equipment and Supplid$anufacturing -1
97 Rail Transportation -33
117 Insurance Carriers -8
126 Architectural, Engineering, and Related Services -23
129 Management, Scientific, and Technical Consulting Services -23
133 Management of Companies and Enterprises -70
137 Business Support Services -17
170 Commercial and Industrial Machinery and Equipment (except Automotive and Electronic) F 20

and Maintenance
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Table 6. Phase 2 Deficits Adding Anchor Industry 153
Hospitals
:;dustry Industry Name Employment gzzss o
1 Crop Production -229 -3
3 Forestry and Logging -11 -1
6 Oil and Gas Extraction -19 -1
26 Textile Mills and Textile Product Mills -9 -2
31 Pulp, Paper, and Paperboard Mills -5 -1
34 Petroleum and Coal Produdianufacturing -17 -1
41 Other Chemical Product and Preparation Manufacturing -19 -1
72 Semiconductor and Other Electronic Component Manufacturing -39 -3
89 Medical Equipment and Supplies Manufacturing -23 -22
97 Rail Transportation -33 -1
117 Insurance Carriers -65 -57
126 Architectural, Engineering, and Related Services -31 -8
129 Management, Scientific, and Technical Consulting Services -81 -58
133 Management of Companies and Enterprises -99 -29
137 Business Support Services -33 -16
Commercial and Industrial Machinery and Equipment (except Automotive ar
170 . . . -29 -9
Electronic) Repair and Maintenance
Table 7. Phase 3 Deficits Adding Anchor Industry 32
Converted Paper Product Manufacturing
;I;dustry Industry Name Employment ggzig o
1 Crop Production -239 -9
3 Forestry and Logging -29 -18
6 Oil and Gas Extraction -20 -1
26 Textile Mills and Textile Product Mills -31 -22
31 Pulp, Paper, and Paperboard Mills -62 -57
34 Petroleum and Coal Products Manufacturing -18 -1
41 Other Chemical Product and Preparation Manufacturing -23 -5
72 Semiconductor and Other Electronic Component Manufacturing -48 -9
89 Medical Equipment and Supplies Manufacturing -23 -0
97 Rail Transportation -40 -6
117 Insurance Carriers -68 -2
126 Architectural, Engineering, and Related Services -44 -13
129 Management, Scientific, and Technical Consulting Services -90 -9
133 Management of Companies and Enterprises -122 -23
137 Business Support Services -40 -7
Commercial andhdustrial Machinery and Equipment (except Automotive and
170 . . . -33 -5
Electronic) Repair and Maintenance
Table 8. Phase 4 Deficits Adding Anchor Industry 43
Rubber Product Manufacturing
;ldustry Industry Name Employment gggss o
1 CropProduction -248 -9
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3 Forestry and Logging -51 -22
6 Oil and Gas Extraction -20 -1
26 Textile Mills and Textile Product Mills -66 -35
31 Pulp, Paper, and Paperboard Mills -63 -0
34 Petroleum and Coal Products Manufacturing -19 -1
41 OtherChemical Product and Preparation Manufacturing -24 -1
72 Semiconductor and Other Electronic Component Manufacturing -57 -9
89 Medical Equipment and Supplies Manufacturing -23 -0
97 Rail Transportation 41 -2
117 Insurance Carriers -70 -2
126 Architectural, Engineering, and Related Services -51 -7
129 Management, Scientific, and Technical Consulting Services -96 -6
133 Management of Companies and Enterprises -138 -16
137 Business Support Services -44 -5
Commercial andhdustrial Machinery and Equipment (except Automotive and
170 Electronic) Repair and Maintenance 36 2
Table 9. Phase 5 Deficits Adding Anchor Industry 66
Metalworking Machinery Manufacturing

;I;dustry Industry Name Employment gz:ss o
1 CropProduction -248 -0
3 Forestry and Logging -51 -0
6 Oil and Gas Extraction -21 -0
26 Textile Mills and Textile Product Mills -66 -0
31 Pulp, Paper, and Paperboard Mills -63 -0
34 Petroleum and Coal Products Manufacturing -19 -0
41 OtherChemical Product and Preparation Manufacturing -25 -1
72 Semiconductor and Other Electronic Component Manufacturing -66 -8
89 Medical Equipment and Supplies Manufacturing -23 -0
97 Rail Transportation -42 -1
117 Insurance Carriers -71 -1
126 Architectural, Engineering, and Related Services -55 -3
129 Management, Scientific, and Technical Consulting Services -101 -6
133 Management of Companies and Enterprises -172 -33
137 Business Support Services -47 -3
170 Commercial andhdustrial Machinery and Equipment (except Automotive and 37 1

Electronic) Repair and Maintenance
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Study Area Overview

The Athens, OH study region occupies 504 sqguates and had a 2018 poptilen of 65,818. The

employed share of the regional labor force during the 2@048 period averaged 94.4%. The Food
{SNDAOSE I'yR 5NAYlAYy3 tftl O0OSa AyRdzAGNE ¢l a GKS NBEI
and Secondary Schools and All OtRetail. These three industries account for a combined 28.75% of
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it is less specialized than the average micropolitan and metropolitan region ftitiythe Appalachian

Region. The average COS for all of these regions is 37.73.

Employment changes in Athens, OH can reveal important recent trends in underlying economic
structure. Table 1 shows the top ten employment growth industries from 2005 to 20&8ank
employment growth rather than employment growth rate because some industries with high growth
rates might be quite small and insignificant relative to regional totals. The highest growth industry was
Individual and Family Services, whose employnggatv by 431 followed by Food Services and Drinking
Places and Offices of Physicians. The regional shift (RS) values in Table 1 measure industry employment
growth attributable to regional factors unrelated to overall national or indusipgcific growth tends.

Table 1 also shows location quotients (LQ) for these industries. Industry LQs reflect their relative
concentrations within the region. Values exceeding 1.0 indicate regional concentration and imply
potential advantage relative to national averagelse Three fastest growing regional industries have LQ
values of 2.45, 2.03, and 1.67.

Table 1. Top Ten Growth Industries

Industry # Industry Name Employment Change RS LQ
155 Individual and Family Services 431 187 2.45
167 Food Services arfdrinking Places 338 -343 2.03
146 Offices of Physicians 191 122 1.67
133 Management of Companies and Enterprises 181 169 0.85
145 Other Educational Services 173 165 1.78
93 Food and Beverage Stores 171 143 1.73
149 Outpatient Care Centers 155 23 2.94
137 Business Support Services 152 151 1.56
38 Pharmaceutical and Medicine Manufacturing 148 148 4.65
154 Nursing and Residential Care Facilities 145 -15 2.92
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Cluster Analysis Results

1. Regional Cluster Concentrations, 2005 and 2018

Table 2presents a highevel view of the existing distribution of industry employment relative to the 17
clusters. Just as an industry whose location quotient value exceeds 1.0 implies relative regional
concentration, cluster location quotient (CLQ) values exireedl.0 also imply relative concentration of

the set of industries in the cluster. Likewise, clusters whose CLQ are less than 1.0 are relatively less
concentrated in the region than they are in the national economy. In Athens, OH, the cluster with the
largest CLQ in 2018 is Education and Knowledge Creation with a CLQ of 3.93, followed by
Biomedical/Biotechnical (Life Sciences) and Arts, Entertainment, Recreation and Visitor Industries. The
CLQs for 2005 and 2018 are presented to further illuminate the sendluster specialization and

regional structural change.

Figure 1 illustrates the Athens, OH cluster characteristics graphically. The size of each cluster bubble is
proportional to its 2018 employment level and the legend is presented in order of dengealuster

size. Cluster employment appears in parentheses in each legend entry. So, in addition to identifying the
clusters by color code and by reference to the values in Table 2, the largest bubble in the chart
corresponds to the first cluster listed the legend, the second largest bubble corresponds to the second
largest cluster, and so on. The vertical axis marks the 2018 value of the CLQ, and the horizontal axis
marks the change in CLQ from 2005 to 2018. CLQ changes can be positive or neg&iv® amatlies

can be greater than or less than 1.0, which allows us to define four chart quadrants numidkéd |
beginning at the top right and moving countelockwise. Clusters centered in quadrants | and Il have
CLQ values greater than 1.0 indicatintptige concentration, implying some degree of specialization
relative to national averages. Clusters centered in quadrants | and IV have become more specialized
within the region during the period of analysis, while those in Il and Ill have become rgléts®
concentrated within the region.

As a result of this categorization, the Star clusters that display in quadrant | are specialized and

becoming more so. The Mature clusters that display in quadrant Il are specialized but have become less

so. Emerginglusters, those in quadrant IV, are not specialized in the region, but have gained in share of
NEIAZ2YIlIf SYLIX2eYSyid NBtlIGAGS G2 GKS yrdAzylf AyRdz
can have changed over time due to industry specific and @tgployment changes within the region, in

the entire nation, or both. Clusters in quadrant Il are relatively less concentrated in the region than in

the nation and have become even less so between 2005 and 2018.
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Table 2. Cluster Concentrations, 2005ca2018

Cluster # Cluster Name 2005 CLQ 2018 CLQ Employment
3 Arts, Entertainment, Recreation and Visitor Industri ~ 1.37 1.61 3,109
4 Biomedical/Biotechnical (Life Sciences) 1.94 1.68 3,011
9 Education and Knowledge Creation 7.38 3.93 2,228
5 Business and Financial Services 0.47 0.54 1,783
8 Defense and Security 0.58 0.37 934
16 Transportation and Logistics 0.37 0.50 627
12 Information Technology and Telecommunications  0.48 1.38 162
6 Chemicals and ChemieBhsed Products 0.03 0.92 155
13 Machinery 0.31 1.18 142
10 Energy (Fossil and Renewable) 0.97 0.71 89
1 Agribusiness, Food Processing and Technology  0.17 0.15 68
11 Forest and Wood Products 0.46 0.34 57
7 Computer, Electronic, and Electrical Products 0.34 0.26 41
2 Apparel andlextiles 0.06 0.95 40
15 Primary and Fabricated Metal Products 0.21 0.11 20
14 Mining, Glass and Ceramics 0.23 0.19 15
17 Transportation Equipment 0.00 0.00 0

Note: Increasing cluster concentrations are highlighted in blue.
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Figure 1: ClusteBubble Chart of Athens, OH
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2. CADS Analysis

The 2018 CADS analysis of the economy of Athens, OH identifies 3 anchor industries in 2 different
clusters. Identified anchors and their parent clusters are presented in Table 3 along with 2005 and 2018
employment. Table 4 provides additional indusspecific information for the identified anchors. Both
tables list anchor industries and related information in the order in which industries were added to the
set of anchors, which also corresponds, accordindngo@ADS algorithm, to their importance to the
regional economy. The leading anchor industry is Offices of Physicians, which is the most dominant
regional industry that also meets the CADS analysis criteria.

To further understand the potential influence af anchor industry on the existing local economy,

anchor strength (AS) and anchor dominance (AD) indicators are provided in Table 4. As described in the
Section 3 of the accompanying overview and technical document, both AS and AD range from zero to

one. he AS value shown in Table 4 measures the extent to which regional industry output can satisfy

the input requirements for the anchor industry. A low AS value implies that the industry must rely

heavily on other regions to satisfy its direct and indiregiundemands, whereas higher AS values

identify industries whose direct and indirect input demands can be satisfied more fully by local

industries. The AD value measures the extent to which the industry dominates the local economy,

directly and indirectlyRegions are more heavily dependent, again directly and indirectly, on industries
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regional economy are clearly more strongly tied to industries with larger AS and AD values than to those

with lower AS and AD values.

Table 3. Anchors, Clusters, and Employment

Cluster Anchor Anchor Emp. Anchor Emp.
4 Cluster Name # Anchor Industry Name 2005 2018
4 BlomedlcalllBlotechnlcal (Life 146 Offices of Physicians 285 476
Sciences)
4 Blomedlcallglotechnlcal (Life 149 Outpatient Care 156 311
Sciences) Centers
9 Education and Knowledge Creatio 145 Other Edgcatlonal 17 190
Services

Table 4. Anchors, Location Quotients, Regional Shift, and Growth Rates
Industry Growth Rate (% Industry Growth Rate (%

Anchor #  Anchor Industry Name LQ RS National Regional AS AD
146 Offices of Physicians  1.67 122 24.38 67.17 0.82 0.05
149 Outpatient Care Centers 2.94 23 84.40 99.36 0.88 0.02
145 Other Educational Service 1.78 165 44.75 1,021.35 0.87 0.01

The remaining tables report the results for each phase of the CADS analysis. The reported values for
Phase 1 in Table 5 refer to the CADS analysis of the first identified anchor. Then, if a second anchor has
been identified, Table 6 reports the Phase 2lgsi@ results and reported values in the Employment

column refer to the results for the first two identified anchors combined. The Added to Deficit column
reports the contributions to deficits from the newly added anchor industry. These negative values can
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be larger than their corresponding Employment column values when no deficits for this industry were
reported in the prior phase. If a third anchor has been identified, Phase 3 results will be reported in
Table 7 and refer to values for the first three hncs combined and third anchor added, and so on. The
tables report estimated employment deficits for all industries whose employment deficits exceed 10 at
any phase of the CADS analysis. Because the top ten deficit industries for each phase can chrange, the
can be more than ten reported industries in these tables. There can also be CADS results tables with
fewer than ten entries, which happens when there are fewer than ten support industries with identified
supply deficits.

The results reported for each O& analysis phase identify the industries whose further development
could most substantially strengthen the cluster support infrastructure at that phase of the analysis. The
values estimate the additional employment required to satisfy supporting indostiyut deficits at

each phase of the analysis. Because these estimates are based on average nationwideuistey

sales, purchases, and productivity data, they are not precise but should provide useful guidance for
further analysis by region planneradother decisiormakers who have a greater depth of knowledge

of their local economies.

Table 5. Phase 1 Deficits for Anchor Industry 146
Offices of Physicians

Industry # Industry Name Employment
129 Management, Scientific, and Techni€ainsulting Service: -6
150 Medical and Diagnostic Laboratories -7

Table 6. Phase 2 Deficits Adding Anchor Industry 149
Outpatient Care Centers

Industry # Industry Name Employment Added to Deficit
129 Management, Scientific, and Techni€ainsulting Service: -10 -4
150 Medical and Diagnostic Laboratories -14 -7

Table 7. Phase 3 Deficits Adding Anchor Industry 145
Other Educational Services

Industry # Industry Name Employment Added to Deficit
129 Management, Scientific, ariiechnical Consulting Service -12 -1
150 Medical and Diagnostic Laboratories -14 -0
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Study Area Overview

The Athens, TN study region occupies 430 squailtes and had a 2018 population of 53,28beT

employed share of the regional labor force during the 2Q048 period averaged 94.2%. The Motor
+SKAOES tINIa al ydzZFl OGdzZNAy3I AYyRdzZAGNE ¢l & GKS NB3IA:
Services and Drinking Places and Elementary and SecomdaglsS These three industries account for
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42.48, which indicates that it is more specialized than the average micropolitan and metropolitan region

fully within the Appalachian Region. The average COS for all of these regions is 37.73.

Employment changes in Athens, TN can reveal important recent trends in underlying economic
structure. Table 1 shows the top ten employment growth industries from 2005 to 20&8ank
employment growth rather than employment growth rate because some industries with high growth
rates might be quite small and insignificant relative to regional totals. The highest growth industry was
Motor Vehicle Parts Manufacturing, whose emplagmb grew by 697 followed by Foundries and
Employment Services. The regional shift (RS) values in Table 1 measure industry employment growth
attributable to regional factors unrelated to overall national or industpecific growth trends. Table 1
also show location quotients (LQ) for these industries. Industry LQs reflect their relative concentrations
within the region. Values exceeding 1.0 indicate regional concentration and imply potential advantage
relative to national averages. The three fastest grayiagional industries have LQ values of 33.95,

43.2, and 1.44.

Table 1. Top Ten Growth Industries

Industry # Industry Name Employment Change RS LQ
81 Motor Vehicle Parts Manufacturing 697 880 33.95
52 Foundries 466 497 43.20
136 EmploymentServices 450 449 1.44
19 Dairy Product Manufacturing 285 285 16.83
167 Food Services and Drinking Places 250 -86 1.02
93 Food and Beverage Stores 219 201 1.38
91 Wholesale Trade 210 209 0.79
76 Household Appliance Manufacturing 176 176 24.67
143 Elementary and Secondary Schools 163 -116 9.12
155 Individual and Family Services 132 101 0.57
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Cluster Analysis Results

1. Regional Cluster Concentrations, 2005 and 2018

Table 2 presents a highvel view of the existing distribution afdustry employment relative to the 17
clusters. Just as an industry whose location quotient value exceeds 1.0 implies relative regional
concentration, cluster location quotient (CLQ) values exceeding 1.0 also imply relative concentration of
the set of indistries in the cluster. Likewise, clusters whose CLQ are less than 1.0 are relatively less
concentrated in the region than they are in the national economy. In Athens, TN, the cluster with the
largest CLQ in 2018 is Transportation Equipment with a CLQ4df, Tollowed by Primary and

Fabricated Metal Products and Mining, Glass and Ceramics. The CLQs for 2005 and 2018 are presented
to further illuminate the trends in cluster specialization and regional structural change.

Figure 1 illustrates the Athens, ENister characteristics graphically. The size of each cluster bubble is
proportional to its 2018 employment level and the legend is presented in order of decreasing cluster
size. Cluster employment appears in parentheses in each legend entry. So, ioratbditientifying the
clusters by color code and by reference to the values in Table 2, the largest bubble in the chart
corresponds to the first cluster listed in the legend, the second largest bubble corresponds to the second
largest cluster, and so onh@ vertical axis marks the 2018 value of the CLQ, and the horizontal axis
marks the change in CLQ from 2005 to 2018. CLQ changes can be positive or negative and CLQ values
can be greater than or less than 1.0, which allows us to define four chart quadwamtsered I IV

beginning at the top right and moving countelockwise. Clusters centered in quadrants | and Il have

CLQ values greater than 1.0 indicating relative concentration, implying some degree of specialization
relative to national averages. Ctass centered in quadrants | and IV have become more specialized

within the region during the period of analysis, while those in Il and Il have become relatively less
concentrated within the region.

As a result of this categorization, the Star clusteet tlisplay in quadrant | are specialized and

becoming more so. The Mature clusters that display in quadrant Il are specialized but have become less

so. Emerging clusters, those in quadrant 1V, are not specialized in the region, but have gained in share of
NBIA2ylf SYLX28YSyid NBtIFIGAGS (2 GKS ylLraAz2ylf AyRdz
can have changed over time due to industry specific and total employment changes within the region, in

the entire nation, or both. Clusters in quadrantdié relatively less concentrated in the region than in

the nation and have become even less so between 2005 and 2018.
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Table 2. Cluster Concentrations, 2005 and 2018

Cluster # Cluster Name 2005 CLQ 2018 CLQ Employment
17 Transportation Equipment 12.15 19.41 2,615
5 Business and Financial Services 0.44 0.52 1,810
3 Arts, Entertainment, Recreation and Visitor Industri  0.80 0.85 1,717
4 Biomedical/Biotechnical (Life Sciences) 1.15 0.90 1,692
9 Education and Knowledge Creation 2.32 2.21 1,314
15 Primary and Fabricated Metal Products 1.68 4.93 957
16 Transportation and Logistics 0.91 0.64 853
8 Defense and Security 0.18 0.27 706
6 Chemicals and ChemieBhased Products 5.78 3.90 691
11 Forest and Wood Products 5.00 3.60 627
1 Agribusiness, Food Processing and Technology 0.56 0.90 431
7 Computer, Electronic, and Electrical Products 0.00 2.36 386
14 Mining, Glass and Ceramics 4.49 4.59 363
10 Energy (Fossil and Renewable) 1.18 1.06 138
2 Apparel and Textiles 4.22 2.98 132
13 Machinery 451 0.76 96
12 Information Technology and Telecommunications  0.26 0.25 31

Note: Increasing cluster concentrations are highlighted in blue.
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Figure 1: Cluster Bubble Chart of Athens, TN
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2. CADS Analysis

The 2018 CADS analysis of doenomy of Athens, TN identifies 1 anchor industry in 1 cluster. Identified
anchor and its parent cluster are presented in Table 3 along with 2005 and 2018 employment. Table 4
provides additional industrgpecific information for the identified anchors. tBBdables list anchor

industry and related information in the order in which industries were added to the set of anchors,
which also corresponds, according to the CADS algorithm, to their importance to the regional economy.
The leading anchor industry isdtbr Vehicle Parts Manufacturing, which is the most dominant regional
industry that also meets the CADS analysis criteria.

To further understand the potential influence of an anchor industry on the existing local economy,

anchor strength (AS) and anchorrdimance (AD) indicators are provided in Table 4. As described in the

Section 3 of the accompanying overview and technical document, both AS and AD range from zero to

one. The AS value shown in Table 4 measures the extent to which regional industry autgatisfy

the input requirements for the anchor industry. A low AS value implies that the industry must rely

heavily on other regions to satisfy its direct and indirect input demands, whereas higher AS values

identify industries whose direct and indireiciput demands can be satisfied more fully by local

industries. The AD value measures the extent to which the industry dominates the local economy,

directly and indirectly. Regions are more heavily dependent, again directly and indirectly, on industries

witKk £ FNBSNJ !'5 @lIfdzSa 2y AYyRdzaGNASAE gAGK avYlFrftftSNI!5
2y (KS NBIA2Yy KAES (GKS !'5 YSIadz2NBEa GKS NBIAZ2YyQa |
regional economy are clearly more strongly tied to industiéth larger AS and AD values than to those

with lower AS and AD values.

Table 3. Anchors, Clusters, and Employment

Cluster Anchor Anchor Emp. Anchor Emp.
4 Cluster Name 4 Anchor Industry Name 2005 2018
17 Transportatlon 81 Motor Veh|c|e!3arts 1,586 2283
Equipment Manufacturing

Table 4. Anchors, Location Quotients, Regional Shift, and Growth Rates

Industry Growth Rate Industry Growth Rate
(%) (%)

Anchor

4 Anchor Industry Name LQ RS National Regional AS AD

81 Motor Vehicle Parts 33.95 880 -11.56 43.96 051 0.40
Manufacturing

The remaining tables report the results for each phase of the CADS analysis. The reported values for
Phase 1 in Table 5 refer to the CADS analysis of the first identified anchor. Then, if a second anchor has
been identified, Table 6 reports the Phase 2lgsia results and reported values in the Employment

column refer to the results for the first two identified anchors combined. The Added to Deficit column
reports the contributions to deficits from the newly added anchor industry. These negative values can

be larger than their corresponding Employment column values when no deficits for this industry were
reported in the prior phase. If a third anchor has been identified, Phase 3 results will be reported in
Table 7 and refer to values for the first three Ancs combined and third anchor added, and so on. The
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tables report estimated employment deficits for all industries whose employment deficits exceed 10 at
any phase of the CADS analysis. Because the top ten deficit industries for each phase can change, the
can be more than ten reported industries in these tables. There can also be CADS results tables with
fewer than ten entries, which happens when there are fewer than ten support industries with identified
supply deficits.

The results reported for each O& analysis phase identify the industries whose further development
could most substantially strengthen the cluster support infrastructure at that phase of the analysis. The
values estimate the additional employment required to satisfy supporting indostigut deficits at

each phase of the analysis. Because these estimates are based on average nationwideuistey

sales, purchases, and productivity data, they are not precise but should provide useful guidance for
further analysis by region plannera@gother decisiormakers who have a greater depth of knowledge

of their local economies.

Table 5. Phase 1 Deficits for Anchor Industry 81
Motor Vehicle Parts Manufacturing

Industry # Industry Name Employment
48 Iron and Steel Mills anBerroalloy Manufacturing -100
51 Nonferrous Metal (except Aluminum) Production and Processing -67
53 Forging and Stamping -103
55 Architectural and Structural Metals Manufacturing -65
59 Machine Shops; Turned Product; and Screw, Nut, andMBtufacturing -201
61 Other Fabricated Metal Product Manufacturing -76
72 Semiconductor and Other Electronic Component Manufacturing -201
99 Truck Transportation -82
104 Warehousing and Storage -80
133 Management of Companies afithterprises -219
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Chapter 10. Beckley, WV

Study Area Overview

The Beckley, WV study region occupies 605 sgoales and had a 2018 population of 74,254. The

employed share of the regional labor force during the 2@048 period averaged 93.7%. The Food
{SNDAOSE I'yR 5NAYlAYy3 tftl O0OSa AyRdzAGNE ¢l a GKS NBEI
FYR ''ff hGKSNI wSilFAfd ¢KSaS GKNBS AyRddzaiNASE | 002
¢ KS NB 3 A gefficat ofrspesigfization (COS) is 34, which indicates that it is less specialized than

the average micropolitan and metropolitan region fully within the Appalachian Region. The average COS

for all of these regions is 37.73.

Employment changes in Beckl&VV can reveal important recent trends in underlying economic
structure. Table 1 shows the top ten employment growth industries from 2005 to 2018. We rank
employment growth rather than employment growth rate because some industries with high growth
ratesmight be quite small and insignificant relative to regional totals. The highest growth industry was
Food Services and Drinking Places, whose employment grew by 631 followed by Individual and Family
Services and Offices of Physicians. The regional s8iftvdRues in Table 1 measure industry

employment growth attributable to regional factors unrelated to overall national or indespecific

growth trends. Table 1 also shows location quotients (LQ) for these industries. Industry LQs reflect their
relative concentrations within the region. Values exceeding 1.0 indicate regional concentration and
imply potential advantage relative to national averages. The three fastest growing regional industries
have LQ values of 1.29, 2.07, and 2.66.

Table 1. Top Terowth Industries

Industry # Industry Name Employment Change RS LQ
167 Food Services and Drinking Places 631 -88 1.29
155 Individual and Family Services 597 152 2.07
146 Offices of Physicians 523 313 2.66
154 Nursing and Residential Cdfacilities 478 368 1.67
151 Home Health Care Services 449 338 1.94
139 Investigation and Security Services 349 307 2.70
134 Office Administrative Services 248 214 3.15
92 Motor Vehicle and Parts Dealers 212 180 2.33

7 Coal Mining 184 605 161.07
140 Services to Buildings and Dwellings 180 104 0.90
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Cluster Analysis Results

1. Regional Cluster Concentrations, 2005 and 2018

Table 2 presents a highvel view of the existing distribution of industry employment relative to the 17
clusters. Just asn industry whose location quotient value exceeds 1.0 implies relative regional
concentration, cluster location quotient (CLQ) values exceeding 1.0 also imply relative concentration of
the set of industries in the cluster. Likewise, clusters whose CLI@s&r¢han 1.0 are relatively less
concentrated in the region than they are in the national economy. In Beckley, WV, the cluster with the
largest CLQ in 2018 is Energy (Fossil and Renewable) with a CLQ of 8.07, followed by Education and
Knowledge Creationral Biomedical/Biotechnical (Life Sciences). The CLQs for 2005 and 2018 are
presented to further illuminate the trends in cluster specialization and regional structural change.

Figure 1 illustrates the Beckley, WV cluster characteristics graphically Z&raf siach cluster bubble is
proportional to its 2018 employment level and the legend is presented in order of decreasing cluster
size. Cluster employment appears in parentheses in each legend entry. So, in addition to identifying the
clusters by color cagland by reference to the values in Table 2, the largest bubble in the chart
corresponds to the first cluster listed in the legend, the second largest bubble corresponds to the second
largest cluster, and so on. The vertical axis marks the 2018 value @i, and the horizontal axis

marks the change in CLQ from 2005 to 2018. CLQ changes can be positive or negative and CLQ values
can be greater than or less than 1.0, which allows us to define four chart quadrants numldkéed |
beginning at the top rightnd moving counteclockwise. Clusters centered in quadrants | and Il have

CLQ values greater than 1.0 indicating relative concentration, implying some degree of specialization
relative to national averages. Clusters centered in quadrants | and IV hasmbanore specialized

within the region during the period of analysis, while those in Il and Il have become relatively less
concentrated within the region.

As a result of this categorization, the Star clusters that display in quadrant | are speciatized an

becoming more so. The Mature clusters that display in quadrant Il are specialized but have become less
so. Emerging clusters, those in quadrant 1V, are not specialized in the region, but have gained in share of
regional employment relative to the natioha A Y Rdza G NE Q& & KI NB 2F yIF A2y f
can have changed over time due to industry specific and total employment changes within the region, in
the entire nation, or both. Clusters in quadrant Il are relatively less concentrated in tioe g in

the nation and have become even less so between 2005 and 2018.
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Table 2. Cluster Concentrations, 2005 and 2018

Cluster # Cluster Name 2005 CLQ 2018 CLQ Employment
4 Biomedical/Biotechnical (Life Sciences) 1.66 1.91 6,245
3 Arts, Entertainment, Recreation and Visitor Industric ~ 1.16 1.18 4,170
5 Business and Financial Services 0.63 0.59 3,600
8 Defense and Security 0.41 0.50 2,266
9 Education and Knowledge Creation 3.13 2.07 2,146
16 Transportation and Logistics 1.02 0.80 1,847
10 Energy (Fossil and Renewable) 8.07 8.07 1,838
15 Primary and Fabricated Metal Products 0.57 0.53 179
13 Machinery 0.43 0.58 128
12 Information Technology and Telecommunications  1.06 0.57 123
1 Agribusiness, Food Processing dmthnology 0.20 0.12 98
7 Computer, Electronic, and Electrical Products 0.39 0.30 87
11 Forest and Wood Products 0.61 0.29 87
6 Chemicals and Chemiehsed Products 0.19 0.24 74
17 Transportation Equipment 0.26 0.30 70
14 Mining, Glass an@eramics 0.33 0.22 30
2 Apparel and Textiles 0.01 0.00 0

Note: Increasing cluster concentrations are highlighted in blue.
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Figure 1: Cluster Bubble Chart of Beckley, WV
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2. CADS Analysis

The 2018 CADS analysis of the economy of Beckleyg&fitifies 5 anchor industries in 3 different

clusters. Identified anchors and their parent clusters are presented in Table 3 along with 2005 and 2018
employment. Table 4 provides additional indus$pecific information for the identified anchors. Both
tables list anchor industries and related information in the order in which industries were added to the
set of anchors, which also corresponds, according to the CADS algorithm, to their importance to the
regional economy. The leading anchor industry is Giaing, which is the most dominant regional

industry that also meets the CADS analysis criteria.

To further understand the potential influence of an anchor industry on the existing local economy,

anchor strength (AS) and anchor dominance (AD) indicaterpravided in Table 4. As described in the

Section 3 of the accompanying overview and technical document, both AS and AD range from zero to

one. The AS value shown in Table 4 measures the extent to which regional industry output can satisfy

the input requrements for the anchor industry. A low AS value implies that the industry must rely

heavily on other regions to satisfy its direct and indirect input demands, whereas higher AS values

identify industries whose direct and indirect input demands can befgadi more fully by local

industries. The AD value measures the extent to which the industry dominates the local economy,

directly and indirectly. Regions are more heavily dependent, again directly and indirectly, on industries

with larger AD valuesoniddad G NA Sa A GK avYlrffSNI !5 @FfdsSad ¢KS I {
2y (KS NBIA2Yy KAES (GKS !'5 YSIadz2NBEa GKS NBIAZ2YyQa |
regional economy are clearly more strongly tied to industries with larger AS andléé3 vhan to those

with lower AS and AD values.

Table 3. Anchors, Clusters, and Employment

Cluster Anchor Anchor Emp. Anchor Emp.
4 Cluster Name # Anchor Industry Name 2005 2018
10 Energy (Fossil and Renewable) 7 Coal Mining 1,482 1,666
4 Biomedical/Biotechnical (Life Science 146 Offices of Physicians 862 1,385
4 Biomedical/Biotechnical (Life Science 154 Nursing and Rggdenﬂal 627 1,105
Care Facilities
3 Arts, Enter.te.unment, R(_ecreatlon and 166 Accommodation 467 544
Visitor Industries
4 Biomedical/Biotechnical (Life Science 151 Home Health Care Service 140 589

Table 4. Anchors, Location Quotients, Regional Shift, and Growth Rates
Industry Growth Rate Industry Growth Rate

(%) (%)
An;hor Anchorlndustry Name LQ RS National Regional AS AD
7 Coal Mining 161.07 605 -28.42 12.42 0.66 0.34
146 Offices of Physicians 266 313 24.38 60.67 0.78 0.06
154 Nursing and Residential Care , o7 56g 17.58 76.20 082 0.02
Facilities

166 Accommodation 1.35 28 10.44 16.49 0.82 0.02
151 Home Health Care Services 1.94 338 79.39 320.71 0.77 0.01
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The remaining tables report the results for each phase of the CADS analysis. The reported values for
Phase 1 in Table 5 refer to the CAd&lysis of the first identified anchor. Then, if a second anchor has
been identified, Table 6 reports the Phase 2 analysis results and reported values in the Employment
column refer to the results for the first two identified anchors combined. The Addé&kficit column

reports the contributions to deficits from the newly added anchor industry. These negative values can
be larger than their corresponding Employment column values when no deficits for this industry were
reported in the prior phase. If a tld anchor has been identified, Phase 3 results will be reported in

Table 7 and refer to values for the first three anchors combined and third anchor added, and so on. The
tables report estimated employment deficits for all industries whose employmentittefigceed 10 at

any phase of the CADS analysis. Because the top ten deficit industries for each phase can change, there
can be more than ten reported industries in these tables. There can also be CADS results tables with
fewer than ten entries, which hagms when there are fewer than ten support industries with identified
supply deficits.

The results reported for each CADS analysis phase identify the industries whose further development
could most substantially strengthen the cluster support infrastructtréhat phase of the analysis. The
values estimate the additional employment required to satisfy supporting industry output deficits at
each phase of the analysis. Because these estimates are based on average nationwideuistey

sales, purchases, drproductivity data, they are not precise but should provide useful guidance for
further analysis by region planners and other decisimskers who have a greater depth of knowledge

of their local economies.

Table 5. Phase 1 Deficits for Anchor Industry 7

Coal Mining
Industry # Industry Name Employment
9 Nonmetallic Mineral Mining and Quarrying -39
37 Pesticide, Fertilizer, and Other Agricultural Chemical Manufacturing -25
41 Other Chemical Product and Preparation Manufacturing -27
43 RubberProduct Manufacturing -46
a7 Lime, Gypsum and Other Nonmetallic Mineral Product Manufacturini -14
61 Other Fabricated Metal Product Manufacturing -14
72 Semiconductor and Other Electronic Component Manufacturing -19
97 Rail Transportation -51
104 Warehousing and Storage -12
117 Insurance Carriers -15
122 Commercial and Industrial Machinery and Equipment Rental and Lei -16
128 Computer Systems Design and Related Services -11
131 Advertising and Related Services -11

Table 6. Phase Reficits Adding Anchor Industry 146
Offices of Physicians

Industry # Industry Name Employment Added to Deficit
9 Nonmetallic Mineral Mining and Quarrying -40 -0
37 Pesticide, Fertilizer, and Other Agricultural Chemical Manufacturing -25 -0
41 Other Chemical Product and Preparation Manufacturing -27 -1
43 Rubber Product Manufacturing -46 -0
47 Lime, Gypsum and Other Nonmetallic Mineral Product Manufacturini -15 -0
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61 Other Fabricated Metal Product Manufacturing -15 -1
72 Semiconductor an@®ther Electronic Component Manufacturing -20 -2
97 Rail Transportation -52 -0
104 Warehousing and Storage -16 -5
117 Insurance Carriers -22 -7
122 Commercial and Industrial Machinery and Equipment Rental and Lei -17 -1
128 Computer SystemBesign and Related Services -25 -14
131 Advertising and Related Services -15 -4

Table 7. Phase 3 Deficits Adding Anchor Industry 154
Nursing and Residential Care Facilities

Industry # Industry Name Employment Added to Deficit
9 NonmetallicMineral Mining and Quarrying -40 -0
37 Pesticide, Fertilizer, and Other Agricultural Chemical Manufacturing -25 -0
41 Other Chemical Product and Preparation Manufacturing -27 -0
43 Rubber Product Manufacturing -46 -0
47 Lime, Gypsum and Oth&tonmetallic Mineral Product Manufacturing  -15 -0
61 Other Fabricated Metal Product Manufacturing -15 -0
72 Semiconductor and Other Electronic Component Manufacturing -21 -1
97 Rail Transportation -52 -0
104 Warehousing and Storage -18 -2
117 Insurance Carriers -24 -2
122 Commercial and Industrial Machinery and Equipment Rental and Lei -17 -0
128 Computer Systems Design and Related Services -29 -4
131 Advertising and Related Services -16 -1

Table 8. Phase 4 Deficits Adding Anchodustry 166

Accommodation
Industry # Industry Name Employment Added to Deficit
9 Nonmetallic Mineral Mining and Quarrying -40 -0
37 Pesticide, Fertilizer, and Other Agricultural Chemical Manufacturing -25 -0
41 Other Chemical Product arRfeparation Manufacturing -27 -0
43 Rubber Product Manufacturing -46 -0
a7 Lime, Gypsum and Other Nonmetallic Mineral Product Manufacturing -15 -0
61 Other Fabricated Metal Product Manufacturing -16 -1
72 Semiconductor and Other Electro@omponent Manufacturing -22 -1
97 Rail Transportation -52 -0
104 Warehousing and Storage -21 -3
117 Insurance Carriers -26 -1
122 Commercial and Industrial Machinery and Equipment Rental and Lei -17 -0
128 Computer Systems Design aRdlated Services -32 -3
131 Advertising and Related Services -19 -3

Table 9. Phase 5 Deficits Adding Anchor Industry 151
Home Health Care Services

Industry # Industry Name Employment Added to Deficit
9 Nonmetallic Mineral Mining and Quarrying -40 -0
37 Pesticide, Fertilizer, and Other Agricultural Chemical Manufacturing -25 -0
41 Other Chemical Product and Preparation Manufacturing -28 -0
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43 Rubber Product Manufacturing -47 -0
a7 Lime, Gypsum and Other Nonmetallic Mineral Proddahufacturing -15 -0
61 Other Fabricated Metal Product Manufacturing -16 -0
72 Semiconductor and Other Electronic Component Manufacturing -22 -0
97 Rail Transportation -52 -0
104 Warehousing and Storage -22 -1
117 Insurance Carriers -26 -0
122 Commercial and Industrial Machinery and Equipment Rental and Lei -18 -0
128 Computer Systems Design and Related Services -33 -1
131 Advertising and Related Services -20 -0
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StudyArea Overview

The Binghamton, NY study region occupies 1,225 sgquéles and had a 2018 population of 240,219.

The employed share of the regional labor force during the 22048 period averaged 94.94%. The Food
Services and Drinking Places industry i@t NBEIA 2y Qa €t NASad SYLX 28SNJ AY
and Secondary Schools and Government and Unclassified. These three industries account for a
O2Y0AYSR HHOyHw: 2F (GKS NBIA2yQa SO02y2Y&d ¢KS NBIA:
which indicates that it is less specialized than the average micropolitan and metropolitan region fully
within the Appalachian Region. The average COS for all of these regions is 37.73.

Employment changes in Binghamton, NY can reveal important recerdgii@ underlying economic
structure. Table 1 shows the top ten employment growth industries from 2005 to 2018. We rank
employment growth rather than employment growth rate because some industries with high growth
rates might be quite small and insignifitaelative to regional totals. The highest growth industry was
Hospitals, whose employment grew by 1,586 followed by Food Services and Drinking Places and Junior
Colleges, Colleges, Universities, and Professional Schools. The regional shift (RS)Rathe4 in

measure industry employment growth attributable to regional factors unrelated to overall national or
industry-specific growth trends. Table 1 also shows location quotients (LQ) for these industries. Industry
LQs reflect their relative concentratis within the region. Values exceeding 1.0 indicate regional
concentration and imply potential advantage relative to national averages. The three fastest growing
regional industries have LQ values of 2.02, 1.13, and 3.39.

Table 1. Top Ten Growth Industries

Industry # Industry Name Employment Change RS LQ
153 Hospitals 1,586 710 2.02
167 Food Services and Drinking Places 1,170 -998 1.13
144 Junior Colleges, Colleges, Universities, and Profession 1,142 485 3.39

Schools

Grantmaking and Givingervices and Social Advocacy

177 o 827 782 3.77
Organizations
166 Accommodation 509 415 1.11
76 Household Appliance Manufacturing 409 423 11.84
119 Real Estate and Own€¥ccupied Dwellings 370 312 0.68
104 Warehousing and Storage 277 -8 0.85
133 Management of Companies and Enterprises 213 -47 0.65
140 Services to Buildings and Dwellings 211 -87 0.83
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Cluster Analysis Results

1. Regional Cluster Concentrations, 2005 and 2018

Table 2 presents a highvel view of the existindistribution of industry employment relative to the 17
clusters. Just as an industry whose location quotient value exceeds 1.0 implies relative regional
concentration, cluster location quotient (CLQ) values exceeding 1.0 also imply relative concenfration o
the set of industries in the cluster. Likewise, clusters whose CLQ are less than 1.0 are relatively less
concentrated in the region than they are in the national economy. In Binghamton, NY, the cluster with
the largest CLQ in 2018 is Computer, Electraamd Electrical Products with a CLQ of 6.97, followed by
Education and Knowledge Creation and Biomedical/Biotechnical (Life Sciences). The CLQs for 2005 and
2018 are presented to further illuminate the trends in cluster specialization and regional salictu

change.

Figure 1 illustrates the Binghamton, NY cluster characteristics graphically. The size of each cluster bubble
is proportional to its 2018 employment level and the legend is presented in order of decreasing cluster
size. Cluster employment appeain parentheses in each legend entry. So, in addition to identifying the
clusters by color code and by reference to the values in Table 2, the largest bubble in the chart
corresponds to the first cluster listed in the legend, the second largest bubliespmnds to the second
largest cluster, and so on. The vertical axis marks the 2018 value of the CLQ, and the horizontal axis
marks the change in CLQ from 2005 to 2018. CLQ changes can be positive or negative and CLQ values
can be greater than or less tham0, which allows us to define four chart quadrants numberetv

beginning at the top right and moving countelockwise. Clusters centered in quadrants | and Il have

CLQ values greater than 1.0 indicating relative concentration, implying some dégeecalization

relative to national averages. Clusters centered in quadrants | and IV have become more specialized
within the region during the period of analysis, while those in Il and Il have become relatively less
concentrated within the region.

As aresult of this categorization, the Star clusters that display in quadrant | are specialized and

becoming more so. The Mature clusters that display in quadrant Il are specialized but have become less

so. Emerging clusters, those in quadrant 1V, are notigfized in the region, but have gained in share of
NEIAZ2YIlIf SYLIX2eYSyid NBtlIGAGS G2 GKS yrdAzylf AyRdz
can have changed over time due to industry specific and total employment changes within the region, in

the entire nation, or both. Clusters in quadrant Il are relatively less concentrated in the region than in

the nation and have become even less so between 2005 and 2018.
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Table 2. Cluster Concentrations, 2005 and 2018

Cluster # Cluster Name 2005 CLQ 2018CLQ Employment
4 Biomedical/Biotechnical (Life Sciences) 1.38 1.44 14,906
9 Education and Knowledge Creation 3.93 3.92 12,874
5 Business and Financial Services 0.70 0.61 11,750
3 Arts, Entertainment, Recreation and Visitor Industri  0.90 0.99 11,073
8 Defense and Security 0.52 0.48 6,928
16 Transportation and Logistics 0.90 0.90 6,549
7 Computer, Electronic, and Electrical Products 8.33 6.97 6,289
15 Primary and Fabricated Metal Products 0.71 1.08 1,151
1 Agribusiness, Foddrocessing and Technology 0.54 0.40 1,057
12 Information Technology and Telecommunications  1.09 1.31 892
11 Forest and Wood Products 0.55 0.77 743
10 Energy (Fossil and Renewable) 1.28 0.92 663
6 Chemicals and Chemiehsed Products 0.60 0.63 618
13 Machinery 1.05 0.75 523
14 Mining, Glass and Ceramics 1.63 1.16 505
2 Apparel and Textiles 0.47 0.36 87
17 Transportation Equipment 0.04 0.01 10

Note: Increasing cluster concentrations are highlighted in blue.
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Figure 1: Cluster Bubble Chart Binghamton, NY
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2. CADS Analysis

The 2018 CADS analysis of the economy of Binghamton, NY identifies 3 anchor industries in 3 different
clusters. Identified anchors and their parent clusters are presented in Table 3 along with 2005 and 2018
employment. Thle 4 provides additional industigpecific information for the identified anchors. Both
tables list anchor industries and related information in the order in which industries were added to the
set of anchors, which also corresponds, according to the @go8thm, to their importance to the

regional economy. The leading anchor industry is Hospitals, which is the most dominant regional
industry that also meets the CADS analysis criteria.

To further understand the potential influence of an anchor industmtite existing local economy,

anchor strength (AS) and anchor dominance (AD) indicators are provided in Table 4. As described in the
Section 3 of the accompanying overview and technical document, both AS and AD range from zero to

one. The AS value shownTable 4 measures the extent to which regional industry output can satisfy

the input requirements for the anchor industry. A low AS value implies that the industry must rely

heavily on other regions to satisfy its direct and indirect input demands, whétigasr AS values

identify industries whose direct and indirect input demands can be satisfied more fully by local

industries. The AD value measures the extent to which the industry dominates the local economy,

directly and indirectly. Regions are more kiya dependent, again directly and indirectly, on industries

GAGK fFNAHSNI !5 @lfdzSa 2y AYRdAzaGNRASAE gAGK avYlff SN
2y (KS NBIA2Yy KAES (GKS !'5 YSI &adz2NBEa (GKStheNSIA2yQa |
regional economy are clearly more strongly tied to industries with larger AS and AD values than to those

with lower AS and AD values.

Table 3. Anchors, Clusters, and Employment

Cluster Anchor Anchor Ancha
4 Cluster Name # Anchor Industry Name Emp. 2005 Emp. 2018
4 Blomedlcallll3|otechn|cal (Life 153 Hospitals 4.845 6.431
Sciences)
7 Computer, Electronic, and 72 Semiconductor and Other E.Iectron 3,155 3,233
Electrical Products Component Manufacturing
. JuniorColleges, Colleges,
9 Education anq Knowledge 144 Universities, and Professional 2,747 3,888
Creation
Schools

Table 4. Anchors, Location Quotients, Regional Shift, and Growth Rates
Industry Growth  Industry Growth

Rate (%) Rate (%)

An;hor Anchor Industry Name LQ RS National Regional AS AD
153 Hospitals 2.02 710 18.09 32.74 0.90 0.10
72 Semiconductor and Other E'Iectronic 14.06 638 1777 247 082 007

Component Manufacturing
144 Junior Colleges, Colleges, Universities, ¢ 339 485 23.90 41.56 095 0.04

Professional Schools

The remaining tables report the results for each phase of the CADS analysis. The reported values for
Phase 1 in Table 5 refer to the CADS analysis of the first identified anchor. Then, if a second anchor has
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been identified, Table 6 reports the Plea analysis results and reported values in the Employment
column refer to the results for the first two identified anchors combined. The Added to Deficit column
reports the contributions to deficits from the newly added anchor industry. These negativesvedn

be larger than their corresponding Employment column values when no deficits for this industry were
reported in the prior phase. If a third anchor has been identified, Phase 3 results will be reported in
Table 7 and refer to values for the firstréi® anchors combined and third anchor added, and so on. The
tables report estimated employment deficits for all industries whose employment deficits exceed 10 at
any phase of the CADS analysis. Because the top ten deficit industries for each phase ganticbsn

can be more than ten reported industries in these tables. There can also be CADS results tables with
fewer than ten entries, which happens when there are fewer than ten support industries with identified
supply deficits.

The resultseported for each CADS analysis phase identify the industries whose further development
could most substantially strengthen the cluster support infrastructure at that phase of the analysis. The
values estimate the additional employment required to sat@fpporting industry output deficits at

each phase of the analysis. Because these estimates are based on average nationwideistey

sales, purchases, and productivity data, they are not precise but should provide useful guidance for
further analysidy region planners and other decisiomakers who have a greater depth of knowledge

of their local economies.

Table 5. Phase 1 Deficits for Anchor Industry 153

Hospitals
Industry # Industry Name Employment
35 Basic Chemical Manufacturing -10
38 Pharmaceutical and Medicine Manufacturing -51
51 Nonferrous Metal (except Aluminum) Production and Process -2
135 Facilities Support Services -17

Table 6. Phase 2 Deficits Adding Anchor Industry 72
Semiconductor and Other Electrof@iomponent Manufacturing

Industry # Industry Name Employment Added to Deficit
35 Basic Chemical Manufacturing -15 -6

38 Pharmaceutical and Medicine Manufacturing -51 -0

51 Nonferrous Metal (except Aluminum) Production and Process -38 -36

135 Facilities Support Services -20 -3

Table 7. Phase 3 Deficits Adding Anchor Industry 144
Junior Colleges, Colleges, Universities, and Professional Schools

Industry # Industry Name Employment Added to Deficit
35 Basic Chemical Manufacturing -16 -1
38 Pharmaceutical and Medicine Manufacturing -51 -0
51 Nonferrous Metal (except Aluminum) Production and Process -39 -0
135 Facilities Support Services -21 -1
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Chapter 12. Birmingham -Hoover, AL

Study Area Overview

The BirmingharHoover, AL study region occupies 5,280 squailes and had a 2018 population of

1,151,801. The employed share of the regional labor force during the-2018 period averaged 94.8%.
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specialized than the average micropolitan and metropolitan region fully within the Appalachian Region.

The average COS for all of these regions is 37.73.

Employment changes in Birminghaaoover, AL can reveal importargcent trends in underlying

economic structure. Table 1 shows the top ten employment growth industries from 2005 to 2018. We
rank employment growth rather than employment growth rate because some industries with high
growth rates might be quite small anidsignificant relative to regional totals. The highest growth

industry was Food Services and Drinking Places, whose employment grew by 7,890 followed by Junior
Colleges, Colleges, Universities, and Professional Schools and Motor Vehicle Parts Manufabeiring
regional shift (RS) values in Table 1 measure industry employment growth attributable to regional
factors unrelated to overall national or industspecific growth trends. Table 1 also shows location
quotients (LQ) for these industries. Industry Lt€fect their relative concentrations within the region.
Values exceeding 1.0 indicate regional concentration and imply potential advantage relative to national
averages. The three fastest growing regional industries have LQ values of 1.13, 2.01, and 2.09.

Table 1. Top Ten Growth Industries

Industry # Industry Name Employment Change RS LQ
167 Food Services and Drinking Places 7,890 -2,352 1.13
144 Junior Colleges, Colleges, Universities, and Profession 5,047 3,513 501

Schools
81 Motor VehicleParts Manufacturing 2,783 2,909 2.09
146 Offices of Physicians 2,218 7 1.38
155 Individual and Family Services 2,190 96 0.54
149 Outpatient Care Centers 2,010 -1,244  1.92
153 Hospitals 1,838 -3,654 2.03
154 Nursing and Residential Cadfacilities 1,761 160 1.05
104 Warehousing and Storage 1,595 666 0.75
118 Agencies, Brokerages, and Other Insurance Related Actiy 1,491 646 1.33
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Cluster Analysis Results

1. Regional Cluster Concentrations, 2005 and 2018

Table 2 presents aigh-level view of the existing distribution of industry employment relative to the 17
clusters. Just as an industry whose location quotient value exceeds 1.0 implies relative regional
concentration, cluster location quotient (CLQ) values exceeding hOnady relative concentration of

the set of industries in the cluster. Likewise, clusters whose CLQ are less than 1.0 are relatively less
concentrated in the region than they are in the national economy. In BirmingHaaver, AL, the

cluster with the largst CLQ in 2018 is Energy (Fossil and Renewable) with a CLQ of 2.73, followed by
Education and Knowledge Creation and Primary and Fabricated Metal Products. The CLQs for 2005 and
2018 are presented to further illuminate the trends in cluster specializatrahregional structural

change.

Figure 1 illustrates the Birminghahfoover, AL cluster characteristics graphically. The size of each
cluster bubble is proportional to its 2018 employment level and the legend is presented in order of
decreasing cluster sz Cluster employment appears in parentheses in each legend entry. So, in addition
to identifying the clusters by color code and by reference to the values in Table 2, the largest bubble in
the chart corresponds to the first cluster listed in the legern# $econd largest bubble corresponds to

the second largest cluster, and so on. The vertical axis marks the 2018 value of the CLQ, and the
horizontal axis marks the change in CLQ from 2005 to 2018. CLQ changes can be positive or negative and
CLQ values cdre greater than or less than 1.0, which allows us to define four chart quadrants
numbered I¢ IV beginning at the top right and moving countdockwise. Clusters centered in

quadrants | and Il have CLQ values greater than 1.0 indicating relative coticentraplying some

degree of specialization relative to national averages. Clusters centered in quadrants | and IV have
become more specialized within the region during the period of analysis, while those in 1l and Il have
become relatively less conceated within the region.

As a result of this categorization, the Star clusters that display in quadrant | are specialized and

becoming more so. The Mature clusters that display in quadrant Il are specialized but have become less

so. Emerging clusters, thogsequadrant 1V, are not specialized in the region, but have gained in share of
NEIAZ2YIlIf SYLIX2eYSyid NBtlIGAGS G2 GKS yrdAzylf AyRdz
can have changed over time due to industry specific and total employmengelsawithin the region, in

the entire nation, or both. Clusters in quadrant Il are relatively less concentrated in the region than in

the nation and have become even less so between 2005 and 2018.
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Table 2. Cluster Concentrations, 2005 and 2018

Cluster # Cluster Name 2005 CLQ 2018 CLQ Employment
5 Business and Financial Services 1.06 1.03 98,580
4 Biomedical/Biotechnical (Life Sciences) 1.42 1.42 73,365
3 Arts, Entertainment, Recreation and Visitor Industri ~ 0.92 0.99 55,243
16 Transportation and Logistics 1.23 1.08 39,455
9 Education and Knowledge Creation 2.50 2.39 39,145
8 Defense and Security 0.38 0.40 28,800
15 Primary and Fabricated Metal Products 2.36 2.10 11,166
10 Energy (Fossil and Renewable) 2.66 2.73 9,771
1 Agribusiness, Food Processing and Technology  0.51 0.47 6,158
17 Transportation Equipment 0.45 1.28 4,729
11 Forest and Wood Products 0.82 0.85 4,068
12 Information Technology and Telecommunications ~ 1.91 1.11 3,768
14 Mining, Glass and Ceramics 1.38 1.65 3,593
13 Machinery 0.65 0.82 2,836
6 Chemicals and Chemiebhsed Products 0.46 0.56 2,730
7 Computer, Electronic, and Electrical Products 0.22 0.36 1,603
2 Apparel and Textiles 0.48 0.34 416

Note: Increasing cluster concentrations &ighlighted in blue.
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Figure 1: Cluster Bubble Chart of Birminghdtoover, AL
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2. CADS Analysis

The 2018 CADS analysis of the economy of Birminghaover, AL identifies 7 anchor industries in 6
different clusters. Identified anchors and thearent clusters are presented in Table 3 along with 2005
and 2018 employment. Table 4 provides additional induspegcific information for the identified
anchors. Both tables list anchor industries and related information in the order in which indwstnies
added to the set of anchars, which also corresponds, according to the CADS algorithm, to their
importance to the regional economy. The leading anchor industry is Electric Power Generation,
Transmission and Distribution, which is the most dominantaraji industry that also meets the CADS
analysis criteria.

To further understand the potential influence of an anchor industry on the existing local economy,

anchor strength (AS) and anchor dominance (AD) indicators are provided in Table 4. As destirébed in

Section 3 of the accompanying overview and technical document, both AS and AD range from zero to

one. The AS value shown in Table 4 measures the extent to which regional industry output can satisfy

the input requirements for the anchor industry. A I8 value implies that the industry must rely

heavily on other regions to satisfy its direct and indirect input demands, whereas higher AS values

identify industries whose direct and indirect input demands can be satisfied more fully by local

industries. Tk AD value measures the extent to which the industry dominates the local economy,

directly and indirectly. Regions are more heavily dependent, again directly and indirectly, on industries

with larger AD values on industries with smaller AD values. TheéSAS andzZNB & (G KS Ay Rdza 4 NB Q:
2y GKS NBIA2Yy ¢gKAETS GKS !'5 YSIFadz2NBa GKS NBIA2YyQa |
regional economy are clearly more strongly tied to industries with larger AS and AD values than to those

with lower AS and ARalues.

Table 3. Anchors, Clusters, and Employment

Cluster Anchor Anchor Anchor
4 Cluster Name 4 Anchor Industry Name Emp. 2005 Emp. 2018

Electric Power Generation,

10 Energy (Fossil and Renewabl 11 Transmission and Distribution 6,119 6,191

5 Business ahd Financial 115 Mongtgry Authorities, Crele N 16315 17.257
Services Intermediation, and Related Activities

Bi ical/Bi hnical (Lif ) -

4 |0med|ca/. lotechnical (Life 146 Offices of Physicians 9,068 11,286
Sciences)

16 Transportation and Logistics 99 TruckTransportation 6,469 7,316

9 Education anql Knowledge 144 Junior Colleges, Cplleges, Universitie 6.419 11.467
Creation and Professional Schools

5 Business apd Financial 118 Agencies, Brokerages, a.n(.JI.Other 3713 5,204
Services Insurance Related Activities

8 Defense and Security 139 Investigation and Security Services 3,954 5,382

Table 4. Anchors, Location Quotients, Regional Shift, and Growth Rates

Industry Growth  Industry Growth
Rate (%) Rate (%)

Anchor

# Anchor Industry Name LQ RS National Regional AS AD

1 Electric Power nggratlgn, Transmissio 514 293 247 117 088 0.09
and Distribution
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Monetary Authorities, Credit

115 Intermediation, and Related Activities 2.08 2316 842 517 0.98 0.08
146 Offices of Physicians 1.38 7 24.38 24.46 0.99 0.03
99 Truck Transportation 1.40 770 1.19 13.09 0.97 0.03
144 Junior Colleges, C;olleges, Universities, ¢ 201 3513 23.90 78.63 099 0.02
Professional Schools
118 Agencies, Brokerages, and Other 5 /g 22.75 40.16 0.99 0.02
Insurance Related Activities
139 Investigation and Security Services 1.80 414 25.66 36.13 0.98 0.01

The remaining tables report the results for each phase of the CADS analysis. The reported values for
Phase 1 in Table 5 refer to the CADS analysis dirgtédentified anchor. Then, if a second anchor has
been identified, Table 6 reports the Phase 2 analysis results and reported values in the Employment
column refer to the results for the first two identified anchors combined. The Added to Deficit column
reports the contributions to deficits from the newly added anchor industry. These negative values can
be larger than their corresponding Employment column values when no deficits for this industry were
reported in the prior phase. If a third anchor hashddentified, Phase 3 results will be reported in

Table 7 and refer to values for the first three anchors combined and third anchor added, and so on. The
tables report estimated employment deficits for all industries whose employment deficits exceed 10 at
any phase of the CADS analysis. Because the top ten deficit industries for each phase can change, there
can be more than ten reported industries in these tables. There can also be CADS results tables with
fewer than ten entries, which happens when theme dewer than ten support industries with identified
supply deficits.

The results reported for each CADS analysis phase identify the industries whose further development
could most substantially strengthen the cluster support infrastructure at that phaeeaanalysis. The
values estimate the additional employment required to satisfy supporting industry output deficits at
each phase of the analysis. Because these estimates are based on average nationwide uistey

sales, purchases, and productivitstd, they are not precise but should provide useful guidance for
further analysis by region planners and other decisimgkers who have a greater depth of knowledge

of their local economies.

Table 5. Phase 1 Deficits for Anchor Industry 11
Electric Power éneration, Transmission and Distribution

Industry # Industry Name Employment
4 Fishing, Hunting and Trapping -3

6 Oil and Gas Extraction -128

31 Pulp, Paper, and Paperboard Mills -9

70 Communications Equipment Manufacturing -1

72 Semiconductor and Other Electronic Component Manufactui -5

97 Rail Transportation -139

109 Cable and Other Subscription Programming -5

114 Other Information Services N/A

161 Independent Artists, Writers, and Performers N/A
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Table 6. Phase Reficits Adding Anchor Industry 115
Monetary Authorities, Credit Intermediation, and Related Activities

Industry # Industry Name Employment Added to Deficit
4 Fishing, Hunting and Trapping -5 -3

6 Oil and Gas Extraction -140 -12

31 Pulp, Paper, anBaperboard Mills -23 -14

70 Communications Equipment Manufacturing -11 -10

72 Semiconductor and Other Electronic Component Manufactur -32 -26

97 Rail Transportation -146 -6

109 Cable and Other Subscription Programming -20 -15

114 OtherInformation Services N/A -81

161 Independent Artists, Writers, and Performers -33 -66

Table 7. Phase 3 Deficits Adding Anchor Industry 146
Offices of Physicians

Industry # Industry Name Employment Added to Deficit
4 Fishing, Hunting and Trapping -7 -2

6 Oil and Gas Extraction -143 -2

31 Pulp, Paper, and Paperboard Mills -27 -3

70 Communications Equipment Manufacturing -18 -7

72 Semiconductor and Other Electronic Component Manufactur -44 -13

97 Rail Transportation -149 -4

109 Cable andDther Subscription Programming -22 -2

114 Other Information Services N/A -17

161 Independent Artists, Writers, and Performers -47 -14

Table 8. Phase 4 Deficits Adding Anchor Industry 99
Truck Transportation

Industry # Industry Name Employment Added toDeficit
4 Fishing, Hunting and Trapping -7 -1

6 Oil and Gas Extraction -160 -17

31 Pulp, Paper, and Paperboard Mills -31 -4

70 Communications Equipment Manufacturing -21 -3

72 Semiconductor and Other Electronic Component Manufactur -59 -15

97 Rail Transportation -185 -35

109 Cable and Other Subscription Programming -24 -2

114 Other Information Services -1 -10

161 Independent Artists, Writers, and Performers -58 -11

Table 9. Phase 5 Deficits Adding Anchor Industry 144
JuniorColleges, Colleges, Universities, and Professional Schools

Industry # Industry Name Employment Added to Deficit
4 Fishing, Hunting and Trapping -13 -6
6 Oil and Gas Extraction -162 -2
31 Pulp, Paper, and Paperboard Mills -32 -2
70 Communications Equipment Manufacturing -23 -2
72 Semiconductor and Other Electronic Component Manufactur -66 -7
97 Rail Transportation -187 -2
109 Cable and Other Subscription Programming -24 -1
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114 Other Information Services -12 -11
161 Independent Artists, Writers, and Performers -63 -5

Table 10. Phase 6 Deficits Adding Anchor Industry 118
Agencies, Brokerages, and Other Insurance Related Activities

Industry # Industry Name Employment Added to Deficit
4 Fishing, Hunting an@irapping -14 -0
6 Oil and Gas Extraction -162 -0
31 Pulp, Paper, and Paperboard Mills -33 -1
70 Communications Equipment Manufacturing -23 -1
72 Semiconductor and Other Electronic Component Manufactur -68 -2
97 Rail Transportation -187 -0
109 Cable and Other Subscription Programming -25 -1
114 Other Information Services -16 -3
161 Independent Artists, Writers, and Performers -66 -2

Table 11. Phase 7 Deficits Adding Anchor Industry 139
Investigation and Security Services

Industry # Industry Name Employment Added to Deficit
4 Fishing, Hunting and Trapping -14 -0
6 Oil and Gas Extraction -163 -0
31 Pulp, Paper, and Paperboard Mills -34 -1
70 Communications Equipment Manufacturing -27 -4
72 Semiconductor and OthéElectronic Component Manufacturin -75 -8
97 Rail Transportation -188 -1
109 Cable and Other Subscription Programming -26 -1
114 Other Information Services -23 -7
161 Independent Artists, Writers, and Performers -69 -3
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Chapter 13. Blacksburg -Christiansburg -Radford, VA

Study Area Overview

The Blacksbur@hristiansburgRadford, VA study region occupies 1,073 squailes and had a 2018

population of 168,234. The employed share of thgional labor force during the 2042018 period

F SN} 3SR dpcdnm:>d ¢KS C22R {SNBAOSa YR S5NAY{AYy3 t
2018, followed by All Other Retail and Elementary and Secondary Schools. These three industries
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(COS) is 33.72, which indicates that it is less specialized than the average micropolitan and metropolitan
region fully within the Appalachian Region. The avei@@s for all of these regions is 37.73.

Employment changes in Blacksbu@hristiansburgRradford, VA can reveal important recent trends in
underlying economic structure. Table 1 shows the top ten employment growth industries from 2005 to
2018. We rank emplaogent growth rather than employment growth rate because some industries with
high growth rates might be quite small and insignificant relative to regional totals. The highest growth
industry was Food Services and Drinking Places, whose employment gret tojl®bed by Electrical
Equipment Manufacturing and Plastics Product Manufacturing. The regional shift (RS) values in Table 1
measure industry employment growth attributable to regional factors unrelated to overall national or
industry-specific growth trads. Table 1 also shows location quotients (LQ) for these industries. Industry
LQs reflect their relative concentrations within the region. Values exceeding 1.0 indicate regional
concentration and imply potential advantage relative to national averagesthree fastest growing
regional industries have LQ values of 1.42, 31.05, and 2.67.

Table 1. Top Ten Growth Industries

Industry # Industry Name Employment Change RS LQ
167 Food Services and Drinking Places 955 -566 1.42
77 Electrical Equipmentlanufacturing 680 741 31.05
42 Plastics Product Manufacturing 494 499 2.67
128 Computer Systems Design and Related Services 458 172 1.11
136 Employment Services 402 398 0.74
181 Government and Unclassified 310 236 0.29
154 Nursing andResidential Care Facilities 277 81 1.17
41 Other Chemical Product and Preparation Manufacturing 246 382 30.40
66 Metalworking Machinery Manufacturing 218 220 3.59
119 Real Estate and Own€yccupied Dwellings 213 151 1.03
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Cluster AnalysiResults

1. Regional Cluster Concentrations, 2005 and 2018

Table 2 presents a highvel view of the existing distribution of industry employment relative to the 17
clusters. Just as an industry whose location quotient value exceeds 1.0 implies relatvalreg
concentration, cluster location quotient (CLQ) values exceeding 1.0 also imply relative concentration of
the set of industries in the cluster. Likewise, clusters whose CLQ are less than 1.0 are relatively less
concentrated in the region than they aie the national economy. In Blacksbe@dristiansburgRadford,

VA, the cluster with the largest CLQ in 2018 is Transportation Equipment with a CLQ of 9.33, followed by
Chemicals and ChemieBhsed Products and Computer, Electronic, and Electrical ProdinsCLQs for

2005 and 2018 are presented to further illuminate the trends in cluster specialization and regional
structural change.

Figure 1 illustrates the Blacksbu@ristiansburgRadford, VA cluster characteristics graphically. The size
of each clugtr bubble is proportional to its 2018 employment level and the legend is presented in order
of decreasing cluster size. Cluster employment appears in parentheses in each legend entry. So, in
addition to identifying the clusters by color code and by refeeto the values in Table 2, the largest
bubble in the chart corresponds to the first cluster listed in the legend, the second largest bubble
corresponds to the second largest cluster, and so on. The vertical axis marks the 2018 value of the CLQ,
and the lorizontal axis marks the change in CLQ from 2005 to 2018. CLQ changes can be positive or
negative and CLQ values can be greater than or less than 1.0, which allows us to define four chart
guadrants numberedd IV beginning at the top right and moving caenclockwise. Clusters centered

in quadrants | and Il have CLQ values greater than 1.0 indicating relative concentration, implying some
degree of specialization relative to national averages. Clusters centered in quadrants | and IV have
become more speciaed within the region during the period of analysis, while those in Il and Ill have
become relatively less concentrated within the region.

As a result of this categorization, the Star clusters that display in quadrant | are specialized and

becoming moreso. The Mature clusters that display in quadrant Il are specialized but have become less

so. Emerging clusters, those in quadrant 1V, are not specialized in the region, but have gained in share of
NEIA2y It SYLiE28YSyid NBt I teloid&ional 2mployarent, Ydthiofwhight £ A y R dz
can have changed over time due to industry specific and total employment changes within the region, in

the entire nation, or both. Clusters in quadrant Il are relatively less concentrated in the region than in

the nation and have become even less so between 2005 and 2018.
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Table 2. Cluster Concentrations, 2005 and 2018

Cluster # Cluster Name 2005 CLQ 2018 CLQ Employment
3 Arts, Entertainment, Recreation and Visitor Industri ~ 1.07 1.25 7,951
5 Business an&inancial Services 0.58 0.68 7,495
4 Biomedical/Biotechnical (Life Sciences) 0.85 0.89 5,227
9 Education and Knowledge Creation 4.70 2.76 5,167
17 Transportation Equipment 7.79 9.33 3,952
16 Transportation and Logistics 0.63 0.58 2,405
8 Defense and Security 0.21 0.28 2,323
6 Chemicals and Chemiedhsed Products 2.70 4.00 2,227
7 Computer, Electronic, and Electrical Products 2.43 3.81 1,961
11 Forest and Wood Products 3.18 2.30 1,260
14 Mining, Glass and Ceramics 2.87 3.63 904
1 Agribusiness, Food Processing and Technology 0.33 0.36 546
13 Machinery 0.60 1.26 502
15 Primary and Fabricated Metal Products 0.91 0.66 400
12 Information Technology and Telecommunications  0.67 0.45 173
2 Apparel and Textiles 1.89 1.24 172
10 Energy (Fossil and Renewable) 0.84 0.39 160

Note: Increasing cluster concentrations are highlighted in blue.
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Figure 1: Cluster Bubble Chart of Blacksb@ristiansburgRadford, VA
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2. CADS Analysis

The 2018 CADS analysis of the econonBiatksburgChristiansburegRadford, VA identifies 4 anchor
industries in 4 different clusters. Identified anchors and their parent clusters are presented in Table 3
along with 2005 and 2018 employment. Table 4 provides additional indspggific informatn for the
identified anchors. Both tables list anchor industries and related information in the order in which
industries were added to the set of anchors, which also corresponds, according to the CADS algorithm,
to their importance to the regional econgmThe leading anchor industry is Other Chemical Product and
Preparation Manufacturing, which is the most dominant regional industry that also meets the CADS
analysis criteria.

To further understand the potential influence of an anchor industry onetkisting local economy,

anchor strength (AS) and anchor dominance (AD) indicators are provided in Table 4. As described in the
Section 3 of the accompanying overview and technical document, both AS and AD range from zero to

one. The AS value shown in Tablmeasures the extent to which regional industry output can satisfy

the input requirements for the anchor industry. A low AS value implies that the industry must rely

heavily on other regions to satisfy its direct and indirect input demands, whereasrtAghealues

identify industries whose direct and indirect input demands can be satisfied more fully by local

industries. The AD value measures the extent to which the industry dominates the local economy,

directly and indirectly. Regions are more heaviépendent, again directly and indirectly, on industries

GAGK fFNASNI!'5 @lIfdzSa 2y AYRAdzZAUNRSAE gAGK avYlff SN
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regional economy are clearly more strongly tied to industries with larger AS and AD values than to those

with lower AS and AD values.

Table 3. Anchors, Clusters, and Employment

Cluster Anchor Anchor Emp. Anchor Emp.
4 Cluster Name 4 Anchor Industry Name 2005 2018
6 Chemicals and Chemieal a Other Chgmlcal Product.and 661 907
Based Products Preparation Manufacturing
7 Compute.r, Electronic, and 77 Electrical Equipment Manufacturing 864 1,544
Electrical Products
14 Mining, Glass and Ceramics 46 Cement ancConcrgte Product 704 709
Manufacturing
5 Business apd Financial 126 Architectural, Engmgenng, and 696 774
Services Related Services

Table 4. Anchors, Location Quotients, Regional Shift, and Growth Rates
Industry Growth IndustryGrowth

Rate (%) Rate (%)
An;hor Anchor Industry Name LQ RS National Regional AS AD
41 Other Chemical Productand 5, 5 g, -20.49 37.25 0.81 0.07
Preparation Manufacturing
77 Electrical Equipment Manufacturing 31.05 741 -7.05 78.68 0.70 0.05
46 Cementand Concrete Product ) 155 -18.50 0.67 0.84 0.02

Manufacturing
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Architectural, Engineering, and Relate

126 Services

141 12 9.37 11.06 0.91 0.02

The remaining tables report the results for each phase of the CADS analysis. The reported values for
Phase 1 in Table 5 refer to the CADS analysis of the first identified anchor. Then, if a second anchor has
been identified, Table 6 reports the Phase 2 analysis results and reported values in the Employment
column refer to the results for the first two idéified anchors combined. The Added to Deficit column
reports the contributions to deficits from the newly added anchor industry. These negative values can

be larger than their corresponding Employment column values when no deficits for this industry were
reported in the prior phase. If a third anchor has been identified, Phase 3 results will be reported in
Table 7 and refer to values for the first three anchors combined and third anchor added, and so on. The
tables report estimated employment deficits fall industries whose employment deficits exceed 10 at

any phase of the CADS analysis. Because the top ten deficit industries for each phase can change, there
can be more than ten reported industries in these tables. There can also be CADS results tbles wi
fewer than ten entries, which happens when there are fewer than ten support industries with identified
supply deficits.

The results reported for each CADS analysis phase identify the industries whose further development
could most substantially strengéim the cluster support infrastructure at that phase of the analysis. The
values estimate the additional employment required to satisfy supporting industry output deficits at
each phase of the analysis. Because these estimates are based on average natiotesiddustry

sales, purchases, and productivity data, they are not precise but should provide useful guidance for
further analysis by region planners and other decisimskers who have a greater depth of knowledge

of their local economies.

Table 5. Phae 1 Deficits for Anchor Industry 41
Other Chemical Product and Preparation Manufacturing

Industry # Industry Name Employment
6 Oil and Gas Extraction -7

8 Metal Ore Mining -3
31 Pulp, Paper, and Paperboard Mills -11
39 Paint, Coating, anddhesive Manufacturing -15
45 Glass and Glass Product Manufacturing -8
48 Iron and Steel Mills and Ferroalloy Manufacturing -3
49 Steel Product Manufacturing From Purchased Steel N/A
51 Nonferrous Metal (except Aluminum) Production dPibcessing -4
56 Boiler, Tank, and Shipping Container Manufacturing -7
59 Machine Shops; Turned Product; and Screw, Nut, and Bolt Manufacturing N/A
60 Coating, Engraving, Heat Treating, and Allied Activities N/A
65 Ventilation, HeatingAir-Conditioning, and Commercial Refrigeration Equipment Manufactu -35
67 Engine, Turbine, and Power Transmission Equipment Manufacturing -1
97 Rail Transportation -14

Table 6. Phase 2 Deficits Adding Anchor Industry 77
Electrical Equipmer¥lanufacturing
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:;dustry Industry Name Employment ggzis 0
6 Oil and Gas Extraction -9 -2
8 Metal Ore Mining -11 -8
31 Pulp, Paper, and Paperboard Mills -13 -3
39 Paint, Coating, and Adhesive Manufacturing -19 -4
45 Glass and Glagxoduct Manufacturing -10 -1
48 Iron and Steel Mills and Ferroalloy Manufacturing -22 -19
49 Steel Product Manufacturing From Purchased Steel -11 -14
51 Nonferrous Metal (except Aluminum) Production and Processing -59 -55
56 Boiler, Tank, an&hipping Container Manufacturing -10 -3
59 Machine Shops; Turned Product; and Screw, Nut, and Bolt Manufacturing -32 -80
60 Coating, Engraving, Heat Treating, and Allied Activities -14 -20
Ventilation, Heating, Ai€Conditioning, andCommercial Refrigeration
65 . . -36 -2
Equipment Manufacturing
67 Engine, Turbine, and Power Transmission Equipment Manufacturing -17 -16
97 Rail Transportation -18 -4
Table 7. Phase 3 Deficits Adding Anchor Industry 46
Cement and Concrete Produdtanufacturing
;I:dustry Industry Name Employment gzgs: 0
6 Oil and Gas Extraction -10 -1
8 Metal Ore Mining -12 -1
31 Pulp, Paper, and Paperboard Mills -14 -1
39 Paint, Coating, and Adhesive Manufacturing -21 -2
45 Glass and Glagxoduct Manufacturing -14 -4
48 Iron and Steel Mills and Ferroalloy Manufacturing -24 -2
49 Steel Product Manufacturing From Purchased Steel -14 -4
51 Nonferrous Metal (except Aluminum) Production and Processing -61 -1
56 Boiler, Tank, an&hipping Container Manufacturing -11 -0
59 Machine Shops; Turned Product; and Screw, Nut, and Bolt Manufacturing -42 -10
60 Coating, Engraving, Heat Treating, and Allied Activities -21 -7
Ventilation, Heating, Ai€Conditioning, andCommercial Refrigeration
65 . . -37 -0
Equipment Manufacturing
67 Engine, Turbine, and Power Transmission Equipment Manufacturing -17 -0
97 Rail Transportation -27 -9
Table 8. Phase 4 Deficits Adding Anchor Industry 126
Architectural, Engineering, ariRelated Services
;I:dustry Industry Name Employment ggzss 0
6 Oil and Gas Extraction -11 -0
8 Metal Ore Mining -12 -0
31 Pulp, Paper, and Paperboard Mills -15 -0
39 Paint, Coating, and Adhesive Manufacturing -22 -0
45 Glass and Glagxoduct Manufacturing -14 -0
48 Iron and Steel Mills and Ferroalloy Manufacturing -25 -1
49 Steel Product Manufacturing From Purchased Steel -15 -0
51 Nonferrous Metal (except Aluminum) Production and Processing -62 -1
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56 Boiler, Tank, an&hipping Container Manufacturing -11 -0

59 Machine Shops; Turned Product; and Screw, Nut, and Bolt Manufacturing -43 -1

60 Coating, Engraving, Heat Treating, and Allied Activities -22 -1

65 Ventilation, Heating, Ai€onditioning, andCommercial Refrigeration 37 1
Equipment Manufacturing

67 Engine, Turbine, and Power Transmission Equipment Manufacturing -17 -0

97 Rail Transportation -27 -0
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Chapter 14. Bloomsburg -Berwick, PA

Study Area Overview

The Bloomsburdderwick, PA study region occupies 613 squailes and had a 2018 population of
83,696. The employed share of the regional labor force during the-2018 period averaged 96.38%.
¢CKS | 2aLAGrfa AYyRdzZAGNE ¢ a GKS NB3IA2yQa fFNBSad S
Drinking Places and Management of Companies and Enterprises. These three industries account for a
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which indicates that it is more specialized than the average micropolitan and metropolitan region fully
within the Appalachian Region. The average COS for all of these regions is 37.73.

Employment changes in BlositnurgBerwick, PA can reveal important recent trends in underlying
economic structure. Table 1 shows the top ten employment growth industries from 2005 to 2018. We
rank employment growth rather than employment growth rate because some industries with high
growth rates might be quite small and insignificant relative to regional totals. The highest growth
industry was Hospitals, whose employment grew by 1,156 followed by Outpatient Care Centers and
Insurance Carriers. The regional shift (RS) values in Taladure industry employment growth
attributable to regional factors unrelated to overall national or industpecific growth trends. Table 1

also shows location quotients (LQ) for these industries. Industry LQs reflect their relative concentrations
within the region. Values exceeding 1.0 indicate regional concentration and imply potential advantage
relative to national averages. The three fastest growing regional industries have LQ values of 4.86, 8.37,
and 3.01.

Table 1. Top Ten Growth Industries

Industry # Industry Name Employment Change RS LQ
153 Hospitals 1,156 227 4.86
149 Outpatient Care Centers 1,098 266 8.37
117 Insurance Carriers 915 899 3.01
133 Management of Companies and Enterprises 825 183 4.46
167 Food Services and Drinking Places 425 -280 0.92
151 Home Health Care Services 376 266 1.32
144 Junior Colleges, Colleges, Universities, and Profession 247 40 239

Schools
99 Truck Transportation 196 192 1.19
26 Textile Mills and Textile Product Mills 172 685 23.50
104 Warehousing and Storage 164 -224 2.11

95



Chapter 14. Bloomsburgerwick, PA

Cluster Analysis Results

1. Regional Cluster Concentrations, 2005 and 2018

Table 2 presents a highvel view of the existing distribution of industry employment relative to the 17
clusters. Just as andustry whose location quotient value exceeds 1.0 implies relative regional
concentration, cluster location quotient (CLQ) values exceeding 1.0 also imply relative concentration of
the set of industries in the cluster. Likewise, clusters whose CLQ aréhées1.0 are relatively less
concentrated in the region than they are in the national economy. In Bloomdbergick, PA, the

cluster with the largest CLQ in 2018 is Apparel and Textiles with a CLQ of 14.63, followed by
Biomedical/Biotechnical (Life Somes) and Education and Knowledge Creation. The CLQs for 2005 and
2018 are presented to further illuminate the trends in cluster specialization and regional structural
change.

Figure 1 illustrates the BloomsbuBgrwick, PA cluster characteristics graptyca he size of each

cluster bubble is proportional to its 2018 employment level and the legend is presented in order of
decreasing cluster size. Cluster employment appears in parentheses in each legend entry. So, in addition
to identifying the clustersycolor code and by reference to the values in Table 2, the largest bubble in

the chart corresponds to the first cluster listed in the legend, the second largest bubble corresponds to
the second largest cluster, and so on. The vertical axis marks thevalu8of the CLQ, and the

horizontal axis marks the change in CLQ from 2005 to 2018. CLQ changes can be positive or negative and
CLQ values can be greater than or less than 1.0, which allows us to define four chart quadrants
numbered I¢ IV beginning at th top right and moving countetlockwise. Clusters centered in

quadrants | and Il have CLQ values greater than 1.0 indicating relative concentration, implying some
degree of specialization relative to national averages. Clusters centered in quadrantd/Ifzanck

become more specialized within the region during the period of analysis, while those in 1l and Il have
become relatively less concentrated within the region.

As a result of this categorization, the Star clusters that display in quadrant | arialges and
becoming more so. The Mature clusters that display in quadrant Il are specialized but have become less
so. Emerging clusters, those in quadrant 1V, are not specialized in the region, but have gained in share of

regional employment relative td KS y I GA2yFf AYyRdZAGNEQa aKFINB 2F yI i

can have changed over time due to industry specific and total employment changes within the region, in
the entire nation, or both. Clusters in quadrant Il are relatively less concentnate region than in
the nation and have become even less so between 2005 and 2018.
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Table 2. Cluster Concentrations, 2005 and 2018

Cluster # Cluster Name 2005 CLQ 2018 CLQ Employment
4 Biomedical/Biotechnical (Life Sciences) 2.34 2.64 11,097
5 Business and Financial Services 0.70 0.76 5,932
3 Arts, Entertainment, Recreation and Visitor Industri  0.84 0.83 3,768
9 Education and Knowledge Creation 2.82 2.31 3,089
16 Transportation and Logistics 0.59 0.66 1,958
1 Agribusiness, Foddrocessing and Technology 2.24 1.36 1,457
2 Apparel and Textiles 7.40 14.63 1,450
8 Defense and Security 0.16 0.17 986
15 Primary and Fabricated Metal Products 2.23 2.27 985
17 Transportation Equipment 1.86 2.22 670
6 Chemicals an€hemicaBased Products 0.84 1.34 534
13 Machinery 0.82 1.06 299
10 Energy (Fossil and Renewable) 1.27 0.64 187
14 Mining, Glass and Ceramics 0.56 0.91 162
11 Forest and Wood Products 1.58 0.28 108
7 Computer, Electronic, and Electri€aioducts 0.07 0.14 52
12 Information Technology and Telecommunications  0.55 0.16 44

Note: Increasing cluster concentrations are highlighted in blue.
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Figure 1: Cluster Bubble Chart of BloomsbuBgrwick, PA
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Chapter 14. Bloomsburgerwick, PA

2. CADS Analysis

The 2018 CADshalysis of the economy of BloomshbtBgrwick, PA identifies 5 anchor industries in 5
different clusters. Identified anchors and their parent clusters are presented in Table 3 along with 2005
and 2018 employment. Table 4 provides additional induspgcifc information for the identified

anchors. Both tables list anchor industries and related information in the order in which industries were
added to the set of anchars, which also corresponds, according to the CADS algorithm, to their
importance to the regnal economy. The leading anchor industry is Hospitals, which is the most
dominant regional industry that also meets the CADS analysis criteria.

To further understand the potential influence of an anchor industry on the existing local economy,

anchor stragth (AS) and anchor dominance (AD) indicators are provided in Table 4. As described in the
Section 3 of the accompanying overview and technical document, both AS and AD range from zero to

one. The AS value shown in Table 4 measures the extent to whicmatgdustry output can satisfy

the input requirements for the anchor industry. A low AS value implies that the industry must rely

heavily on other regions to satisfy its direct and indirect input demands, whereas higher AS values

identify industries whee direct and indirect input demands can be satisfied more fully by local

industries. The AD value measures the extent to which the industry dominates the local economy,

directly and indirectly. Regions are more heavily dependent, again directly andcihdien industries

GAGK fFNAHSNI !5 @lfdzSa 2y AYRdAzaGNRASAE gAGK avYlff SN
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regional economy are clearly more agly tied to industries with larger AS and AD values than to those

with lower AS and AD values.

Table 3. Anchors, Clusters, and Employment

Cluster Anchor Anchor Anchor
4 Cluster Name # Anchor Industry Name Emp. 2005 Emp. 2018
4 Blomedlcallglotechnlcal (Life 153 Hospitals 5132 6,288
Sciences)

2 Apparel and Textiles 26 Textile Mills and Textile Product Mill 1,241 1,413

17 Transportation Equipment 80 Motor Vehicle BOdY and Trailer 408 526

Manufacturing

9 Education anQ(nowIedge 144 . Ju_r?lor Colleges, quleges, 867 1114
Creation Universities, and Professional Schoc

15 Primary and Fabricated Metal 55 Architectural and Strgctural Metals 463 497
Products Manufacturing

Table 4. Anchors, Location QuotieniRegional Shift, and Growth Rates
Industry Growth  Industry Growth

Rate (%) Rate (%)

An;hor Anchor Industry Name LQ RS National Regional AS AD
153 Hospitals 486 227 18.09 22.52 0.73 0.23
26 Textile Mills and Textile Product Mills 23.50 685 -41.39 13.85 0.75 0.08
80 Motor Vehicle Body and Trailer ., o5 ;35 3.45 28.93 0.69 0.04

Manufacturing
144 Junior Colleges, Colleges, Universities 239 40 23.90 28.52 090 0.03

and Professional Schools
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55 Architectural and Strgctural Metals 499 41 147 745 062 0.03
Manufacturing

The remaining tables report the results for each phase of the CADS analysis. The reported values for
Phase 1 in Table 5 refer to the CADS analysis of the first identified anchor. Then, if a second anchor has
been identified, Table 6 reports the Phase 2 analysis results and reported values in the Employment
column refer to the results for the first two identified anchors combined. The Added to Deficit column
reports the contributions to deficits from the newhdded anchor industry. These negative values can

be larger than their corresponding Employment column values when no deficits for this industry were
reported in the prior phase. If a third anchor has been identified, Phase 3 results will be reported in
Tale 7 and refer to values for the first three anchors combined and third anchor added, and so on. The
tables report estimated employment deficits for all industries whose employment deficits exceed 10 at
any phase of the CADS analysis. Because the topefaitdndustries for each phase can change, there
can be more than ten reported industries in these tables. There can also be CADS results tables with
fewer than ten entries, which happens when there are fewer than ten support industries with identified
supply deficits.

The results reported for each CADS analysis phase identify the industries whose further development
could most substantially strengthen the cluster support infrastructure at that phase of the analysis. The
values estimate the additional erfgyment required to satisfy supporting industry output deficits at

each phase of the analysis. Because these estimates are based on average nationwideuistey

sales, purchases, and productivity data, they are not precise but should provide usdangrifor

further analysis by region planners and other decisimskers who have a greater depth of knowledge

of their local economies.

Table 5. Phase 1 Deficits for Anchor Industry 153

Hospitals
:;dustry Industry Name Employment
36 ResinSynthetic Rubber, and Artificial Synthetic Fibers and Filaments Manufacturing N/A
38 Pharmaceutical and Medicine Manufacturing -49
72 Semiconductor and Other Electronic Component Manufacturing -10
89 Medical Equipment and Supplies Manufacturing -75
103 Couriers and Messengers -30
118 Agencies, Brokerages, and Other Insurance Related Activities -36
129 Management, Scientific, and Technical Consulting Services -162
134 Office Administrative Services -63
136 Employment Services -456
139 Investigation and Security Services -58
170 Commercial and Industrial Machinery and Equipment (except Automotive and Electronic) F 29
and Maintenance
174 Drycleaning and Laundry Services -33

Table 6. Phase 2 Deficits Adding Anchor Industry 26
Textile Mills and Textile Product Mills
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:;dustry Industry Name Employment gggis 0
Resin, Synthetic Rubber, and Artificial Synthetic Fibers and Filaments
36 . -46 -46
Manufacturing
38 Pharmaceutical and Medicine Manufacturing -50 -0
72 Semiconductor and Other Electronic Component Manufacturing -33 -23
89 Medical Equipment and Supplies Manufacturing -75 -0
103 Couriers and Messengers -38 -8
118 Agencies, Brokerages, and Other Insurance Related Activities -50 -14
129 Management, Scientific, and Technical Consulting Services -177 -15
134 Office Administrative Services -67 -3
136 Employment Services -490 -35
139 Investigation and Security Services -66 -9
Commercial and Industrial Machinery and Equipm@xcept Automotive and
170 . . . -35 -5
Electronic) Repair and Maintenance
174 Drycleaning and Laundry Services -35 -2
Table 7. Phase 3 Deficits Adding Anchor Industry 80
Motor Vehicle Body and Trailer Manufacturing
Industry Added to
# Industry Name Employment Deficit
Resin, Synthetic Rubber, and Atrtificial Synthetic Fibers and Filaments
36 . -48 -3
Manufacturing
38 Pharmaceutical and Medicine Manufacturing -50 -0
72 Semiconductor and Other Electronic Component Manufacturing -46 -13
89 MedicalEquipment and Supplies Manufacturing -75 -0
103 Couriers and Messengers -43 -4
118 Agencies, Brokerages, and Other Insurance Related Activities -57 -7
129 Management, Scientific, and Technical Consulting Services -185 -9
134 OfficeAdministrative Services -69 -2
136 Employment Services -509 -19
139 Investigation and Security Services -71 -5
Commercial and Industrial Machinery and Equipment (except Automotive ar
170 . . . -37 -2
Electronic) Repair and Maintenance
174 Drycleaning and Laundry Services -36 -1
Table 8. Phase 4 Deficits Adding Anchor Industry 144
Junior Colleges, Colleges, Universities, and Professional Schools
;I;dustry Industry Name Employment gg?l(e:s o
36 Resin, Synthetic Rubber, aAdtificial Synthetic Fibers and Filaments 48 0
Manufacturing
38 Pharmaceutical and Medicine Manufacturing -50 -0
72 Semiconductor and Other Electronic Component Manufacturing -47 -1
89 Medical Equipment and Supplies Manufacturing -75 -0
103 Couriers and Messengers -44 -1
118 Agencies, Brokerages, and Other Insurance Related Activities -59 -2
129 Management, Scientific, and Technical Consulting Services -188 -2
134 Office Administrative Services -70 -1
136 Employment Services -518 -9
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139 Investigation and Security Services -73 -2
Commercial and Industrial Machinery and Equipment (except Automotive ar

170 . . . -38 -1
Electronic) Repair and Maintenance

174 Drycleaning and Laundry Services -36 -1

Table 9. Phase 5 Deficits AddiAgichor Industry 55
Architectural and Structural Metals Manufacturing

gdustry Industry Name Employment gg:is 0

36 Resin, Synthetic Rubber, and Artificial Synthetic Fibers and Filaments 49 1
Manufacturing

38 Pharmaceutical antfledicine Manufacturing -50 -0

72 Semiconductor and Other Electronic Component Manufacturing -54 -7

89 Medical Equipment and Supplies Manufacturing -76 -0

103 Couriers and Messengers -46 -3

118 Agencies, Brokerages, and Other Insurance Relattidities -61 -2

129 Management, Scientific, and Technical Consulting Services -193 -5

134 Office Administrative Services -71 -1

136 Employment Services -540 -22

139 Investigation and Security Services -83 -10
Commercial and Industridachinery and Equipment (except Automotive and

170 . . . -39 -2
Electronic) Repair and Maintenance

174 Drycleaning and Laundry Services -37 -0
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Chapter 15. Bluefield, WV -VA

Study Area Overview

The Bluefield, WA¥Astudy region occupies 938 squamgles and had a 2018 population of 99,986. The

employed share of the regional labor force during the 2@048 period averaged 94.8%. The Food

{ SNBAOSE YR 5NAY(AYy3 tfl O0Sa Ay Rdalowe®by BlénientaiyK S NI I .
and Secondary Schools and All Other Retail. These three industries account for a combined 22.62% of
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it is less specialized &n the average micropolitan and metropolitan region fully within the Appalachian

Region. The average COS for all of these regions is 37.73.

Employment changes in Bluefield, WM can reveal important recent trends in underlying economic
structure. Table Shows the top ten employment growth industries from 2005 to 2018. We rank
employment growth rather than employment growth rate because some industries with high growth

rates might be quite small and insignificant relative to regional totals. The highmsttgindustry was
Government and Unclassified, whose employment grew by 427 followed by Coal Mining and Outpatient
Care Centers. The regional shift (RS) values in Table 1 measure industry employment growth attributable
to regional factors unrelated to ovall national or industrmspecific growth trends. Table 1 also shows
location quotients (LQ) for these industries. Industry LQs reflect their relative concentrations within the
region. Values exceeding 1.0 indicate regional concentration and imply potadtiahtage relative to

national averages. The three fastest growing regional industries have LQ values of 0.39, 51.52, and 2.74.

Table 1. Top Ten Growth Industries

Industry # Industry Name Employment Change RS LQ
181 Government andJnclassified 427 375 0.39
7 Coal Mining 337 403 51.52
149 Outpatient Care Centers 307 86 2.74
155 Individual and Family Services 249 -124 1.15
133 Management of Companies and Enterprises 178 93 0.85
157 Child Day Care Services 165 162 0.97
162 Museums, Historical Sites, and Similar Institutions 161 156 4.75
62 Agriculture, Construction, gnd Mining Machinery 144 123 13.16
Manufacturing

151 Home Health Care Services 106 -155 1.34
140 Services to Buildings and Dwellings 106 69 0.44
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Cluster Analysis Results

1. Regional Cluster Concentrations, 2005 and 2018

Table 2 presents a highvel view of the existing distribution of industry employment relative to the 17
clusters. Just as an industry whose location quotient value exceeds li@smglative regional

concentration, cluster location quotient (CLQ) values exceeding 1.0 also imply relative concentration of
the set of industries in the cluster. Likewise, clusters whose CLQ are less than 1.0 are relatively less
concentrated in the reign than they are in the national economy. In Bluefield,~WA, the cluster with

the largest CLQ in 2018 is Energy (Fossil and Renewable) with a CLQ of 3.86, followed by Education and
Knowledge Creation and Machinery. The CLQs for 2005 and 2018 are peesefdrther illuminate the

trends in cluster specialization and regional structural change.

Figure 1 illustrates the Bluefield, \WXA cluster characteristics graphically. The size of each cluster
bubble is proportional to its 2018 employment level ané tegend is presented in order of decreasing
cluster size. Cluster employment appears in parentheses in each legend entry. So, in addition to
identifying the clusters by color code and by reference to the values in Table 2, the largest bubble in the
chartcorresponds to the first cluster listed in the legend, the second largest bubble corresponds to the
second largest cluster, and so on. The vertical axis marks the 2018 value of the CLQ, and the horizontal
axis marks the change in CLQ from 2005 to 2018.c6afpes can be positive or negative and CLQ

values can be greater than or less than 1.0, which allows us to define four chart quadrants nunmgpered |
IV beginning at the top right and moving countdockwise. Clusters centered in quadrants | and Il have
CLQ values greater than 1.0 indicating relative concentration, implying some degree of specialization
relative to national averages. Clusters centered in quadrants | and IV have become more specialized
within the region during the period of analysis, whit®se in Il and Il have become relatively less
concentrated within the region.

As a result of this categorization, the Star clusters that display in quadrant | are specialized and

becoming more so. The Mature clusters that display in quadrant Il areadigedi but have become less

so. Emerging clusters, those in quadrant 1V, are not specialized in the region, but have gained in share of
NBIA2ylf SYLX28YSyid NBtIFIGAGS (2 GKS ylLraAz2ylf AyRdz
can have changed owéime due to industry specific and total employment changes within the region, in

the entire nation, or both. Clusters in quadrant Il are relatively less concentrated in the region than in

the nation and have become even less so between 2005 and 2018.
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Table 2. Cluster Concentrations, 2005 and 2018

Cluster # Cluster Name 2005 CLQ 2018 CLQ Employment
4 Biomedical/Biotechnical (Life Sciences) 1.76 1.63 5,732
3 Arts, Entertainment, Recreation and Visitor Industri ~ 1.04 1.05 3,975
9 Education an&nowledge Creation 3.51 3.47 3,859
5 Business and Financial Services 0.57 0.54 3,516
8 Defense and Security 0.26 0.38 1,856
16 Transportation and Logistics 1.07 0.69 1,719
10 Energy (Fossil and Renewable) 2.25 3.86 941
13 Machinery 1.65 2.99 704
15 Primary and Fabricated Metal Products 1.58 1.34 485
11 Forest and Wood Products 0.92 1.08 350
7 Computer, Electronic, and Electrical Products 0.89 0.59 179
14 Mining, Glass and Ceramics 1.47 1.08 159
12 Information Technology an@ielecommunications 0.67 0.66 152
6 Chemicals and Chemiehsed Products 0.65 0.21 70
17 Transportation Equipment 0.11 0.27 69
1 Agribusiness, Food Processing and Technology  0.57 0.08 68
2 Apparel and Textiles 0.70 0.74 61

Note: Increasingluster concentrations are highlighted in blue.
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Figure 1: Cluster Bubble Chart of Bluefield, WMA
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2. CADS Analysis

The 2018 CADS analysis of the economy of Bluefieldy¥Mentifies 3 anchor industries in 3 different
clusters. Identifiecanchors and their parent clusters are presented in Table 3 along with 2005 and 2018
employment. Table 4 provides additional indus$pecific information for the identified anchors. Both
tables list anchor industries and related information in the ordewimch industries were added to the

set of anchors, which also corresponds, according to the CADS algorithm, to their importance to the
regional economy. The leading anchor industry is Coal Mining, which is the most dominant regional
industry that also mets the CADS analysis criteria.

To further understand the potential influence of an anchor industry on the existing local economy,

anchor strength (AS) and anchor dominance (AD) indicators are provided in Table 4. As described in the
Section 3 of the accongmying overview and technical document, both AS and AD range from zero to

one. The AS value shown in Table 4 measures the extent to which regional industry output can satisfy

the input requirements for the anchor industry. A low AS value implies thanthestry must rely

heavily on other regions to satisfy its direct and indirect input demands, whereas higher AS values

identify industries whose direct and indirect input demands can be satisfied more fully by local

industries. The AD value measures theeextto which the industry dominates the local economy,

directly and indirectly. Regions are more heavily dependent, again directly and indirectly, on industries
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regional economy are clearly more strongly tied to industries with larger AS and AD values than to those

with lower AS and AD values.

Table 3. AnchorsClusters, and Employment

Cluster Anchor Anchor Anchor
4 Cluster Name 4 Anchor Industry Name Emp. 2005 Emp. 2018
10 Energy (Fossil and Renewabl 7 Coal Mining 234 571
13 Machinery 62 Agrlculture., Construction, gnd Mining 458 602

MachineryManufacturing
4 Biomedical/Biotechnical (Life 149 Outpatient Care Centers 262 569

Sciences)

Table 4. Anchors, Location Quotients, Regional Shift, and Growth Rates
Industry Growth  Industry Growth

Rate (%) Rate (%)

An;hor AnchorIndustry Name LQ RS National Regional AS AD
7 Coal Mining 51.52 403 -28.42 143.97 0.81 0.12
62 Agrlculture., Construction, ar.ld Mining 1316 123 4.70 31.52 064 0.09

Machinery Manufacturing
149 Outpatient Care Centers 274 86 84.40 117.27 0.91 0.02

The remaining tables report the results for each phase of the CADS analysis. The reported values for
Phase 1 in Table 5 refer to the CADS analysis of the first identified anchor. Then, if a second anchor has
been identified, Table 6 reports the Phase 2lgs&s results and reported values in the Employment

column refer to the results for the first two identified anchors combined. The Added to Deficit column
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reports the contributions to deficits from the newly added anchor industry. These negative values can
be larger than their corresponding Employment column values when no deficits for this industry were
reported in the prior phase. If a third anchor has been identified, Phase 3 results will be reported in
Table 7 and refer to values for the first three Bncs combined and third anchor added, and so on. The
tables report estimated employment deficits for all industries whose employment deficits exceed 10 at
any phase of the CADS analysis. Because the top ten deficit industries for each phase can chiange, the
can be more than ten reported industries in these tables. There can also be CADS results tables with
fewer than ten entries, which happens when there are fewer than ten support industries with identified
supply deficits.

The results reported for each O& analysis phase identify the industries whose further development
could most substantially strengthen the cluster support infrastructure at that phase of the analysis. The
values estimate the additional employment required to satisfy supporting indostiyut deficits at

each phase of the analysis. Because these estimates are based on average nationwideuistey

sales, purchases, and productivity data, they are not precise but should provide useful guidance for
further analysis by region planneradother decisiormakers who have a greater depth of knowledge

of their local economies.

Table 5. Phase 1 Deficits for Anchor Industry 7

Coal Mining

Industry # Industry Name Employment
42 Plastics Product Manufacturing -7
43 Rubber ProduckManufacturing -10
48 Iron and Steel Mills and Ferroalloy Manufacturing -3
49 Steel Product Manufacturing From Purchased Steel -2
52 Foundries N/A
53 Forging and Stamping -2
61 Other Fabricated Metal Product Manufacturing N/A
67 Engine Turbine, and Power Transmission Equipment Manufactur N/A
81 Motor Vehicle Parts Manufacturing N/A
97 Rail Transportation -18

Table 6. Phase 2 Deficits Adding Anchor Industry 62
Agriculture, Construction, and Mining Machindhanufacturing

Industry # Industry Name Employment Added to Deficit
42 Plastics Product Manufacturing -25 -18
43 Rubber Product Manufacturing -31 -21
48 Iron and Steel Mills and Ferroalloy Manufacturing -26 -22
49 Steel Product Manufacturing From Purchased Steel -15 -13
52 Foundries -19 -22
53 Forging and Stamping -23 21
61 Other Fabricated Metal Product Manufacturing -15 -28
67 Engine, Turbine, and Power Transmission Equipment Manufactt -25 -30
81 Motor Vehicle Parts Manufacturing -29 -58
97 Rail Transportation -21 -4
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Table 7. Phase 3 Deficits Adding Anchor Industry 149
Outpatient Care Centers

Industry # Industry Name Employment Added to Deficit
42 Plastics Product Manufacturing -26 -1
43 Rubber Product Manufacturing -31 -0
48 Iron and Steel Mills and Ferroalloy Manufacturing -26 -0
49 Steel Product Manufacturing From Purchased Steel -16 -0
52 Foundries -19 -0
53 Forging and Stamping -24 -0
61 Other Fabricated Metal Produtdanufacturing -15 -0
67 Engine, Turbine, and Power Transmission Equipment Manufactt -25 -0
81 Motor Vehicle Parts Manufacturing -30 -0
97 Rail Transportation -22 -0
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Chapter 16.Boone, NC

Study AreaDverview

The Boone, NC study region occupies 313 sgoales and had a 2018 population of 55,945. The
employed share of the regional labor force during the 2@048 period averaged 97.4%. The Food
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Retail and Junior Colleges, Colleges, Universities, and Professional Schools. These three industries
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(COSijs 39.02, which indicates that it is more specialized than the average micropolitan and
metropolitan region fully within the Appalachian Region. The average COS for all of these regions is
37.73.

Employment changes in Boone, NC can reveal important réceamds in underlying economic structure.
Table 1 shows the top ten employment growth industries from 2005 to 2018. We rank employment
growth rather than employment growth rate because some industries with high growth rates might be
quite small and insignidant relative to regional totals. The highest growth industry was Food Services

pd

(s}

and Drinking Places, whose employment grew by 885 followed by Junior Colleges, Colleges, Universities,

and Professional Schools and Community and Vocational RehabilitatinoeSeiThe regional shift (RS)
values in Table 1 measure industry employment growth attributable to regional factors unrelated to
overall national or industrgpecific growth trends. Table 1 also shows location quotients (LQ) for these
industries. IndustryQs reflect their relative concentrations within the region. Values exceeding 1.0
indicate regional concentration and imply potential advantage relative to national averages. The three
fastest growing regional industries have LQ values of 2.19, 7.01,2:08.

Table 1. Top Ten Growth Industries

Industry # Industry Name Employment Change RS LQ
167 Food Services and Drinking Places 885 78 2.19
144 Junior Colleges, Colleges, Universities, and Profession 468 159 701

Schools
156 Community and/ocational Rehabilitation Services 381 386 12.05
141 Other Support Services 313 311 6.82
119 Real Estate and Own€¥ccupied Dwellings 287 263 1.76
133 Management of Companies and Enterprises 187 152 0.89
151 Home Health Care Services 173 110 1.20
93 Food and Beverage Stores 157 118 1.71
95 All Other Retail 112 172 1.84
140 Services to Buildings and Dwellings 104 55 0.79
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Chapter 16. Boone, NC

Cluster Analysis Results

1. Regional Cluster Concentrations, 2005 and 2018

Table 2 presents a highvel view of theexisting distribution of industry employment relative to the 17
clusters. Just as an industry whose location quotient value exceeds 1.0 implies relative regional
concentration, cluster location quotient (CLQ) values exceeding 1.0 also imply relative tcainoe of

the set of industries in the cluster. Likewise, clusters whose CLQ are less than 1.0 are relatively less
concentrated in the region than they are in the national economy. In Boone, NC, the cluster with the
largest CLQ in 2018 is Education andwdadge Creation with a CLQ of 3.67, followed by Arts,
Entertainment, Recreation and Visitor Industries and Biomedical/Biotechnical (Life Sciences). The CLQs
for 2005 and 2018 are presented to further illuminate the trends in cluster specialization aiodakg
structural change.

Figure 1 illustrates the Boone, NC cluster characteristics graphically. The size of each cluster bubble is
proportional to its 2018 employment level and the legend is presented in order of decreasing cluster
size. Cluster employmem@ppears in parentheses in each legend entry. So, in addition to identifying the
clusters by color code and by reference to the values in Table 2, the largest bubble in the chart
corresponds to the first cluster listed in the legend, the second largdstlbicorresponds to the second
largest cluster, and so on. The vertical axis marks the 2018 value of the CLQ, and the horizontal axis
marks the change in CLQ from 2005 to 2018. CLQ changes can be positive or negative and CLQ values
can be greater than oeks than 1.0, which allows us to define four chart quadrants numbegé¥ |
beginning at the top right and moving countelockwise. Clusters centered in quadrants | and Il have
CLQ values greater than 1.0 indicating relative concentration, implying degree of specialization

relative to national averages. Clusters centered in quadrants | and IV have become more specialized
within the region during the period of analysis, while those in Il and Il have become relatively less
concentrated within the regin.

As a result of this categorization, the Star clusters that display in quadrant | are specialized and

becoming more so. The Mature clusters that display in quadrant Il are specialized but have become less

so. Emerging clusters, those in quadrant IV, reespecialized in the region, but have gained in share of
NEIAZ2YIlIf SYLIX2eYSyid NBtlIGAGS G2 GKS yrdAzylf AyRdz
can have changed over time due to industry specific and total employment changes within the regi

the entire nation, or both. Clusters in quadrant Il are relatively less concentrated in the region than in

the nation and have become even less so between 2005 and 2018.
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Table 2. Cluster Concentrations, 2005 and 2018

Cluster # Cluster Name 2005 CLQ 2018 CLQ Employment
3 Arts, Entertainment, Recreation and Visitor Industri ~ 1.97 2.16 5,287
5 Business and Financial Services 0.50 0.63 2,661
9 Education and Knowledge Creation 3.90 3.67 2,641
4 Biomedical/Biotechnical (Liféciences) 1.22 1.02 2,325
8 Defense and Security 0.26 0.28 885
16 Transportation and Logistics 1.23 0.51 812
1 Agribusiness, Food Processing and Technology  0.43 0.48 277
11 Forest and Wood Products 0.80 0.79 166
12 Information Technology an@ielecommunications 0.54 0.67 100
6 Chemicals and Chemiehsed Products 0.03 0.23 49
14 Mining, Glass and Ceramics 0.88 0.48 46
2 Apparel and Textiles 0.90 0.80 43
10 Energy (Fossil and Renewable) 1.48 0.21 34
15 Primary and Fabricated MetRroducts 0.17 0.09 20
13 Machinery 0.00 0.09 14
7 Computer, Electronic, and Electrical Products 0.92 0.00 0
17 Transportation Equipment 0.00 0.00 0

Note: Increasing cluster concentrations are highlighted in blue.
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Figure 1: Cluster Bubble Chart Bbone, NC
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Primary and Fabricated Metal Products (20)
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Transportation Equipment (0)
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Chagper 16. Boone, NC

2. CADS Analysis

The 2018 CADS analysis of the economy of Boone, NC identifies 1 anchor industry in 1 cluster. Identified
anchor and its parent cluster are presented in Table 3 along with 2005 and 2018 employment. Table 4
providesadditional industryspecific information for the identified anchors. Both tables list anchor

industry and related information in the order in which industries were added to the set of anchors,

which also corresponds, according to the CADS algorithm, toithportance to the regional economy.

The leading anchor industry is Real Estate and OM@eeupied Dwellings, which is the most dominant
regional industry that also meets the CADS analysis criteria.

To further understand the potential influence of an aoc industry on the existing local economy,

anchor strength (AS) and anchor dominance (AD) indicators are provided in Table 4. As described in the
Section 3 of the accompanying overview and technical document, both AS and AD range from zero to

one. The ASalue shown in Table 4 measures the extent to which regional industry output can satisfy

the input requirements for the anchor industry. A low AS value implies that the industry must rely

heavily on other regions to satisfy its direct and indirect inpundads, whereas higher AS values

identify industries whose direct and indirect input demands can be satisfied more fully by local

industries. The AD value measures the extent to which the industry dominates the local economy,

directly and indirectly. Regisrare more heavily dependent, again directly and indirectly, on industries
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regional economy are clearly more strongly tied to industries with larger AS and AD values than to those

with lower AS and AD values.

Table 3. Anchors, Clusters, and Employment

Cluster Anchor Anchor Enp. Anchor Emp.
4 Cluster Name # Anchor Industry Name 2005 2018
5 Business a.nd Financial 119 Real Estate and.Own@ccupled 299 509
Services Dwellings

Table 4. Anchors, Location Quotients, Regional Shift, and Growth Rates

Industry Growth Rate Industry Growth Rate
(%) (%)

Anchor

“ Anchor Industry Name LQ RS National Regional AS AD

Real Estate and Own&ccupied

119 Dwellings

1.76 263 11.04 129.79 0.77 0.29

The remaining tables report the results for each phase of the CADS analysis. The reported values for
Phase 1 in Table 5 refer to the CADS analysis of the first identified anchor. Then, if a second anchor has
been identified, Table 6 reports the Phase 2lgsia results and reported values in the Employment

column refer to the results for the first two identified anchors combined. The Added to Deficit column
reports the contributions to deficits from the newly added anchor industry. These negative values can

be larger than their corresponding Employment column values when no deficits for this industry were
reported in the prior phase. If a third anchor has been identified, Phase 3 results will be reported in
Table 7 and refer to values for the first three Ancs combined and third anchor added, and so on. The
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tables report estimated employment deficits for all industries whose employment deficits exceed 10 at
any phase of the CADS analysis. Because the top ten deficit industries for each phase can change, the
can be more than ten reported industries in these tables. There can also be CADS results tables with
fewer than ten entries, which happens when there are fewer than ten support industries with identified
supply deficits.

The results reported foeach CADS analysis phase identify the industries whose further development
could most substantially strengthen the cluster support infrastructure at that phase of the analysis. The
values estimate the additional employment required to satisfy supportidgstry output deficits at

each phase of the analysis. Because these estimates are based on average nationwideuistey

sales, purchases, and productivity data, they are not precise but should provide useful guidance for
further analysis by region piaers and other decisiemakers who have a greater depth of knowledge

of their local economies.

Table 5. Phase 1 Deficits for Anchor Industry 119
Real Estate and Own&¥ccupied Dwellings

Industry # Industry Name Employment
117 Insurance Carriers -30
126 Architectural, Engineering, and Related Servi -17
136 Employment Services -50
139 Investigation and Security Services -15
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Chapter 17. Bradford, PA

Study Area Overview

The Bradford, PA studggion occupies 979 squareiles and had a 2018 population of 40,968. The

employed share of the regional labor force during the 2@048 period averaged 94.2%. The

9f SYSYGINE YR {SO2yYyRINE {OK22fa AyRdzaadwg o1 a&a GKS
Nursing and Residential Care Facilities and Government and Unclassified. These three industries account
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40.41, which indicates that it is more spalized than the average micropolitan and metropolitan region

fully within the Appalachian Region. The average COS for all of these regions is 37.73.

Employment changes in Bradford, PA can reveal important recent trends in underlying economic
structure. Rble 1 shows the top ten employment growth industries from 2005 to 2018. We rank
employment growth rather than employment growth rate because some industries with high growth
rates might be quite small and insignificant relative to regional totals. Thekigyrowth industry was
Electrical Equipment Manufacturing, whose employment grew by 406 followed by Elementary and
Secondary Schools and Management of Companies and Enterprises. The regional shift (RS) values in
Table 1 measure industry employment grovettributable to regional factors unrelated to overall
national or industryspecific growth trends. Table 1 also shows location quotients (LQ) for these
industries. Industry LQs reflect their relative concentrations within the region. Values exceeding 1.0
indicate regional concentration and imply potential advantage relative to national averages. The three
fastest growing regional industries have LQ values of 36.1, 11.01, and 1.02.

Table 1. Top Ten Growth Industries

Industry # Industry Name Employment Chargy RS LQ
77 Electrical Equipment Manufacturing 406 411  36.10
143 Elementary and Secondary Schools 209 -62 11.01
133 Management of Companies and Enterprises 196 184 1.02
151 Home Health Care Services 151 66 1.76
140 Services to Buildings amivellings 151 113 1.14
144 Junior Colleges, Colleges, Universities, and Profession 74 29 168

Schools
20 Animal Slaughtering and Processing 53 52 1.40
163 Amusement Parks and Arcades 52 52 2.56

Resin, Synthetic Rubber, and ArtifiGghthetic Fibers and
Filaments Manufacturing
168 Automotive Repair and Maintenance 45 45 1.02

36 a7 a7 5.16
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Cluster Analysis Results

1. Regional Cluster Concentrations, 2005 and 2018

Table 2 presents a highvel view of the existindistribution of industry employment relative to the 17
clusters. Just as an industry whose location quotient value exceeds 1.0 implies relative regional
concentration, cluster location quotient (CLQ) values exceeding 1.0 also imply relative concenfration o

the set of industries in the cluster. Likewise, clusters whose CLQ are less than 1.0 are relatively less
concentrated in the region than they are in the national economy. In Bradford, PA, the cluster with the
largest CLQ in 2018 is Energy (Fossil anéwale) with a CLQ of 9.91, followed by Primary and

Fabricated Metal Products and Forest and Wood Products. The CLQs for 2005 and 2018 are presented to
further illuminate the trends in cluster specialization and regional structural change.

Figure 1 illustates the Bradford, PA cluster characteristics graphically. The size of each cluster bubble is
proportional to its 2018 employment level and the legend is presented in order of decreasing cluster
size. Cluster employment appears in parentheses in each degetmny. So, in addition to identifying the
clusters by color code and by reference to the values in Table 2, the largest bubble in the chart
corresponds to the first cluster listed in the legend, the second largest bubble corresponds to the second
largestcluster, and so on. The vertical axis marks the 2018 value of the CLQ, and the horizontal axis
marks the change in CLQ from 2005 to 2018. CLQ changes can be positive or negative and CLQ values
can be greater than or less than 1.0, which allows us to ddfinor chart quadrants numbered;IlV

beginning at the top right and moving countelockwise. Clusters centered in quadrants | and Il have

CLQ values greater than 1.0 indicating relative concentration, implying some degree of specialization
relative to rational averages. Clusters centered in quadrants | and IV have become more specialized
within the region during the period of analysis, while those in Il and Il have become relatively less
concentrated within the region.

As a result of this categorizatipthe Star clusters that display in quadrant | are specialized and

becoming more so. The Mature clusters that display in quadrant Il are specialized but have become less

so0. Emerging clusters, those in quadrant 1V, are not specialized in the regionybuydiaed in share of
NBIA2ylf SYLX28YSyid NBtIFIGAGS (2 GKS ylLraAz2ylf AyRdz
can have changed over time due to industry specific and total employment changes within the region, in

the entire nation, or both. Chters in quadrant Ill are relatively less concentrated in the region than in

the nation and have become even less so between 2005 and 2018.
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Table 2. Cluster Concentrations, 2005 and 2018

Cluster # Cluster Name 2005 CLQ 2018 CLQ Employment
4 Biomedical/Biotechnical (Life Sciences) 1.55 1.49 2,354
9 Education and Knowledge Creation 2.36 2.97 1,490
5 Business and Financial Services 0.34 0.41 1,215
3 Arts, Entertainment, Recreation and Visitor Industri ~ 0.72 0.71 1,213
10 Energy(Fossil and Renewable) 9.26 9.91 1,089
8 Defense and Security 0.35 0.42 929
15 Primary and Fabricated Metal Products 3.95 5.43 887
16 Transportation and Logistics 1.01 0.65 727
11 Forest and Wood Products 7.39 3.95 578
7 Computer Electronic, and Electrical Products 0.84 3.49 480
14 Mining, Glass and Ceramics 5.94 3.67 245
1 Agribusiness, Food Processing and Technology 0.38 0.51 205
6 Chemicals and Chemiehsed Products 0.54 1.12 167
12 Information Technology anfielecommunications 0.39 0.35 36
13 Machinery 0.19 0.25 27
2 Apparel and Textiles 0.60 0.00 0
17 Transportation Equipment 0.50 0.00 0

Note: Increasing cluster concentrations are highlighted in blue.
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Figure 1: Cluster Bubble Chart of Bradford, PA
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2.CADS Analysis

The 2018 CADS analysis of the economy of Bradford, PA identifies 5 anchor industries in 4 different
clusters. Identified anchors and their parent clusters are presented in Table 3 along with 2005 and 2018
employment. Table 4 provides additialnndustryspecific information for the identified anchors. Both

tables list anchor industries and related information in the order in which industries were added to the
set of anchors, which also corresponds, according to the CADS algorithm, to thaitainge to the

regional economy. The leading anchor industry is Electrical Equipment Manufacturing, which is the most
dominant regional industry that also meets the CADS analysis criteria.

To further understand the potential influence of an anchor indusimthe existing local economy,

anchor strength (AS) and anchor dominance (AD) indicators are provided in Table 4. As described in the
Section 3 of the accompanying overview and technical document, both AS and AD range from zero to

one. The AS value shownTable 4 measures the extent to which regional industry output can satisfy

the input requirements for the anchor industry. A low AS value implies that the industry must rely

heavily on other regions to satisfy its direct and indirect input demands, veisen@gher AS values

identify industries whose direct and indirect input demands can be satisfied more fully by local

industries. The AD value measures the extent to which the industry dominates the local economy,

directly and indirectly. Regions are moreavily dependent, again directly and indirectly, on industries
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regional economy are clearly more strongly tied to industries with larger AS and AD values than to those

with lower AS and AD values.

Table 3. Anchors, Clusters, and Employment
Cluster Anchor Anchor Anchor
4 Cluster Name # Anchor Industry Name Emp. 2005 Emp. 2018

Computer, Electronic, and

7 Electrical Products 77 Electrical Equipment Manufacturiny 74 480
15 Primary and Fabricated Metal 54 Cutlery and Hgndtool 359 361
Products Manufacturing
15 Primary and Fabricated Metal 56 Boiler,Tank, and Shlpplng Containe 153 172
Products Manufacturing
Education and Knowledge Junior Colleges, Colleges,
9 . 9 144 Universities, and Professional 220 294
Creation
Schools
4 Biomedical/Biotechnical (Life 151 Home Health Care Services 107 258

Sciences)

Table 4. Anchors, Location Quotients, Regional Shift, and Growth Rates
Industry Growth  Industry Growth

Rate (%) Rate (%)

An;hor Anchor Industry Name LQ RS National Regional AS AD
77 Electrical Equipment Manufacturing 36.10 411 -7.05 546.05 0.58 0.05
54 Cutlery and Handtool Manufacturing 99.67 125 -34.13 0.61 0.61 0.04
56 Boiler, Tank, and Shipping Container 1982 17 077 12.03 051 0.03

Manufacturing
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Junior Colleges, Colleges, Universities
and Professional Schools
151 Home Health Care Services 1.76 66 79.39 141.12 0.84 0.00

144 1.68 22 23.90 33.78 0.86 0.01

The remaining tables report the results for each phase of the CADS analysis. The reported values for
Phase 1 in Table 5 refer to the CADS analysis of thédfrstified anchor. Then, if a second anchor has
been identified, Table 6 reports the Phase 2 analysis results and reported values in the Employment
column refer to the results for the first two identified anchors combined. The Added to Deficit column
reports the contributions to deficits from the newly added anchor industry. These negative values can
be larger than their corresponding Employment column values when no deficits for this industry were
reported in the prior phase. If a third anchor has beemiifeed, Phase 3 results will be reported in

Table 7 and refer to values for the first three anchors combined and third anchor added, and so on. The
tables report estimated employment deficits for all industries whose employment deficits exceed 10 at
any phase of the CADS analysis. Because the top ten deficit industries for each phase can change, there
can be more than ten reported industries in these tables. There can also be CADS results tables with
fewer than ten entries, which happens when there are éethan ten support industries with identified
supply deficits.

The results reported for each CADS analysis phase identify the industries whose further development
could most substantially strengthen the cluster support infrastructure at that phase @rthlysis. The
values estimate the additional employment required to satisfy supporting industry output deficits at
each phase of the analysis. Because these estimates are based on average nationwideuistey

sales, purchases, and productivity dataey are not precise but should provide useful guidance for
further analysis by region planners and other decisioskers who have a greater depth of knowledge

of their local economies.

Table 5. Phase 1 Deficits for Anchor Industry 77
Electrical Equipment Bhufacturing

Industry # Industry Name Employment
48 Iron and Steel Mills and Ferroalloy Manufacturing -6

49 Steel Product Manufacturing From Purchased Steel -4

50 Alumina and Aluminum Production and Processing -3

51 Nonferrous Metal (excepAluminum) Production and Processing -17

52 Foundries -3

59 Machine Shops; Turned Product; and Screw, Nut, and Bolt Manufact -11

72 Semiconductor and Other Electronic Component Manufacturing -16

104 Warehousing and Storage -24

139 Investigation and Security Services -2

Table 6. Phase 2 Deficits Adding Anchor Industry 54
Cutlery and Handtool Manufacturing

Industry # Industry Name Employment Added to Deficit
48 Iron and Steel Mills and Ferroalloy Manufacturing -15 -9
49 Steel Product Manufacturing From Purchased Steel -10 -5
50 Alumina and Aluminum Production and Processing -9 -6
51 Nonferrous Metal (except Aluminum) Production and Processing -21 -3
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52 Foundries -10 -6
59 Machine Shops; Turned Product; aBdrew, Nut, and Bolt Manufacturin -26 -16
72 Semiconductor and Other Electronic Component Manufacturing -22 -6
104 Warehousing and Storage -54 -31
139 Investigation and Security Services -7 -5

Table 7. Phase 3 Deficits Adding Anchor Industry 56

Boiler, Tank, and Shipping Container Manufacturing
Industry # Industry Name Employment Added to Deficit
48 Iron and Steel Mills and Ferroalloy Manufacturing -23 -8
49 Steel Product Manufacturing From Purchased Steel -15 -5
50 Alumina andAluminum Production and Processing -36 -27
51 Nonferrous Metal (except Aluminum) Production and Processing -26 -5
52 Foundries -11 -2
59 Machine Shops; Turned Product; and Screw, Nut, and Bolt Manufact' -35 -9
72 Semiconductor and Othélectronic Component Manufacturing -28 -7
104 Warehousing and Storage -71 -17
139 Investigation and Security Services -10 -3

Table 8. Phase 4 Deficits Adding Anchor Industry 144

Junior Colleges, Colleges, Universities, and Professional Schools
Industry # Industry Name Employment Added to Deficit
48 Iron and Steel Mills and Ferroalloy Manufacturing -23 -0
49 Steel Product Manufacturing From Purchased Steel -15 -0
50 Alumina and Aluminum Production and Processing -36 -0
51 NonferrousMetal (except Aluminum) Production and Processing -26 -0
52 Foundries -11 -0
59 Machine Shops; Turned Product; and Screw, Nut, and Bolt Manufact -36 -0
72 Semiconductor and Other Electronic Component Manufacturing -29 -0
104 Warehousing anétorage -72 -1
139 Investigation and Security Services -10 -0

Table 9. Phase 5 Deficits Adding Anchor Industry 151

Home Health Care Services
Industry # Industry Name Employment Added to Deficit
48 Iron and Steel Mills and FerroallManufacturing -23 -0
49 Steel Product Manufacturing From Purchased Steel -15 -0
50 Alumina and Aluminum Production and Processing -36 -0
51 Nonferrous Metal (except Aluminum) Production and Processing -26 -0
52 Foundries -11 -0
59 Machine ShopsTurned Product; and Screw, Nut, and Bolt Manufactur -36 -0
72 Semiconductor and Other Electronic Component Manufacturing -29 -0
104 Warehousing and Storage =72 -0
139 Investigation and Security Services -11 -1
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Study Area Overview

The Brevard, NC study region occupies 379 squalkes and had a 2018 population of 34,215. The

employed share of the regional labor force during the 2@048 period averaged 95.3%. Thaeod
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Government and Unclassified and Elementary and Secondary Schools. These three industries account
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34.84, which indicates that it is less specialized than the average micropolitan and metropolitan region

fully within the Appalachian Region. The average COS for all of these regions is 37.73.

Employment changes Brevard, NC can reveal important recent trends in underlying economic
structure. Table 1 shows the top ten employment growth industries from 2005 to 2018. We rank
employment growth rather than employment growth rate because some industries with hightgrow
rates might be quite small and insignificant relative to regional totals. The highest growth industry was
Other Food Manufacturing, whose employment grew by 118 followed by Semiconductor and Other
Electronic Component Manufacturing and Elementary arcbB8gary Schools. The regional shift (RS)
values in Table 1 measure industry employment growth attributable to regional factors unrelated to
overall national or industrgpecific growth trends. Table 1 also shows location quotients (LQ) for these
industries Industry LQs reflect their relative concentrations within the region. Values exceeding 1.0
indicate regional concentration and imply potential advantage relative to national averages. The three
fastest growing regional industries have LQ values of .88, and 11.58.

Table 1. Top Ten Growth Industries

Industry # Industry Name Employment Change RS LQ
23 Other Food Manufacturing 118 118 9.32
Semiconductor and Other Electronic Component

72 . 112 115 6.05
Manufacturing
143 Elementary andGecondary Schools 100 -79 11.58
93 Food and Beverage Stores 89 68 2.25
154 Nursing and Residential Care Facilities 88 22 2.43
145 Other Educational Services 82 69 1.97
129 Management, Scientific, and Technical Consulting Servit 73 70 0.81
38 Pharmaceutical and Medicine Manufacturing 60 59 6.55
181 Government and Unclassified 59 32 0.61
24 Beverage Manufacturing 46 46 3.10
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Chapter 18. Brevard, NC

Cluster Analysis Results

1. Regional Cluster Concentrations, 2005 and 2018

Table 2 presents a highvel view ofthe existing distribution of industry employment relative to the 17
clusters. Just as an industry whose location quotient value exceeds 1.0 implies relative regional
concentration, cluster location quotient (CLQ) values exceeding 1.0 also imply relatoentration of

the set of industries in the cluster. Likewise, clusters whose CLQ are less than 1.0 are relatively less
concentrated in the region than they are in the national economy. In Brevard, NC, the cluster with the
largest CLQ in 2018 is Educatinmd Knowledge Creation with a CLQ of 3.84, followed by Computer,
Electronic, and Electrical Products and Chemicals and CheBaisatl Products. The CLQs for 2005 and
2018 are presented to further illuminate the trends in cluster specialization and regitvoatural

change.

Figure 1 illustrates the Brevard, NC cluster characteristics graphically. The size of each cluster bubble is
proportional to its 2018 employment level and the legend is presented in order of decreasing cluster
size. Cluster employmenppears in parentheses in each legend entry. So, in addition to identifying the
clusters by color code and by reference to the values in Table 2, the largest bubble in the chart
corresponds to the first cluster listed in the legend, the second largest budastesponds to the second
largest cluster, and so on. The vertical axis marks the 2018 value of the CLQ, and the horizontal axis
marks the change in CLQ from 2005 to 2018. CLQ changes can be positive or negative and CLQ values
can be greater than or lesBan 1.0, which allows us to define four chart quadrants numbeiety/I

beginning at the top right and moving countelockwise. Clusters centered in quadrants | and Il have

CLQ values greater than 1.0 indicating relative concentration, implying someedefgspecialization

relative to national averages. Clusters centered in quadrants | and IV have become more specialized
within the region during the period of analysis, while those in Il and Il have become relatively less
concentrated within the region.

As a result of this categorization, the Star clusters that display in quadrant | are specialized and

becoming more so. The Mature clusters that display in quadrant Il are specialized but have become less

so. Emerging clusters, those in quadrant 1V, arespecialized in the region, but have gained in share of
NEIAZ2YIlIf SYLIX2eYSyid NBtlIGAGS G2 GKS yrdAzylf AyRdz
can have changed over time due to industry specific and total employment changes within the megion,

the entire nation, or both. Clusters in quadrant Il are relatively less concentrated in the region than in

the nation and have become even less so between 2005 and 2018.
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Chapter 18. Brevard, NC

Table 2. Cluster Concentrations, 2005 and 2018

Cluster # Cluster Name 2005 CLQ 2018 CLQ Employment
3 Arts, Entertainment, Recreation and Visitor Industri 1.60 1.44 1,459
4 Biomedical/Biotechnical (Life Sciences) 1.31 1.24 1,171
9 Education and Knowledge Creation 3.21 3.84 1,144
5 Business and Financial Services 0.39 0.48 835
8 Defense and Security 0.50 0.58 756
16 Transportation and Logistics 0.59 0.42 280
1 Agribusiness, Food Processing and Technology  0.53 1.06 253
6 Chemicals and ChemieBhsed Products 0.76 1.52 135
7 Computer, Electronic, and Electriéaoducts 0.54 1.54 127
11 Forest and Wood Products 0.50 1.21 106
12 Information Technology and Telecommunications  0.93 1.32 82
15 Primary and Fabricated Metal Products 1.68 0.37 36
13 Machinery 0.00 0.51 32
14 Mining, Glass and Ceramics 1.30 0.80 32
17 Transportation Equipment 0.00 0.18 12
2 Apparel and Textiles 0.00 0.52 11
10 Energy (Fossil and Renewable) 0.29 0.16 10

Note: Increasing cluster concentrations are highlighted in blue.
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Figure 1: Cluster Bubble Chart of Brevard, NC
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Chapter 18. Brevard, NC

2. CAD®&nalysis

The 2018 CADS analysis of the economy of Brevard, NC identifies 2 anchor industries in 2 different
clusters. Identified anchors and their parent clusters are presented in Table 3 along with 2005 and 2018
employment. Table 4 provides additional irsdry-specific information for the identified anchors. Both

tables list anchor industries and related information in the order in which industries were added to the
set of anchors, which also corresponds, according to the CADS algorithm, to their impddadhe

regional economy. The leading anchor industry is Pharmaceutical and Medicine Manufacturing, which is
the most dominant regional industry that also meets the CADS analysis criteria.

To further understand the potential influence of an anchor indysin the existing local economy,

anchor strength (AS) and anchor dominance (AD) indicators are provided in Table 4. As described in the
Section 3 of the accompanying overview and technical document, both AS and AD range from zero to

one. The AS value shownTable 4 measures the extent to which regional industry output can satisfy

the input requirements for the anchor industry. A low AS value implies that the industry must rely

heavily on other regions to satisfy its direct and indirect input demands, eg®ehigher AS values

identify industries whose direct and indirect input demands can be satisfied more fully by local

industries. The AD value measures the extent to which the industry dominates the local economy,

directly and indirectly. Regions are mdreavily dependent, again directly and indirectly, on industries

GAGK fFNAHSNI !5 @lfdzSa 2y AYRdAzaGNRASAE gAGK avYlff SN
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regional economy are clearly more strongly tied to industries with larger AS and AD values than to those

with lower AS and AD values.

Table 3. Anchors, Clusters, and Employment

Cluster Anchor Anchor Emp.  Anchor Emp.
4 Cluster Name # Anchor Industry Name 2005 2018
6 Chemicals and Chemieal 38 Pharmaceutical aqd Medicine 50 110
Based Products Manufacturing
9 Education angl Knowledge 145 Other Educational Services 29 111
Creation

Table 4. Anchors, Location Quotients, Regional Shift, and GrdRdles

Industry Growth Industry Growth
Rate (%) Rate (%)
An:;hor Anchor Industry Name LQ RS National Regional AS AD
38 Pharmaceutical and Medicine ¢ oo 5q 2.37 120.94 0.62 0.07
Manufacturing
145 Other Educational Services 1.97 69 44.75 286.13 0.80 0.01

The remaining tables report the results for each phase of the CADS analysis. The reported values for
Phase 1 in Table 5 refer to the CADS analysis of the first identified anchor. Then, if a second anchor has
been identified, Table 6 reports the Phase 2lgsia results and reported values in the Employment

column refer to the results for the first two identified anchors combined. The Added to Deficit column
reports the contributions to deficits from the newly added anchor industry. These negative values can

be larger than their corresponding Employment column values when no deficits for this industry were
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reported in the prior phase. If a third anchor has been identified, Phase 3 results will be reported in
Table 7 and refer to values for the first three Aincs combined and third anchor added, and so on. The
tables report estimated employment deficits for all industries whose employment deficits exceed 10 at
any phase of the CADS analysis. Because the top ten deficit industries for each phase can chiange, the
can be more than ten reported industries in these tables. There can also be CADS results tables with
fewer than ten entries, which happens when there are fewer than ten support industries with identified
supply deficits.

The results reported for each O& analysis phase identify the industries whose further development
could most substantially strengthen the cluster support infrastructure at that phase of the analysis. The
values estimate the additional employment required to satisfy supporting indostiyut deficits at

each phase of the analysis. Because these estimates are based on average nationwide uistey

sales, purchases, and productivity data, they are not precise but should provide useful guidance for
further analysis by region planneradother decisiormakers who have a greater depth of knowledge

of their local economies.

Table 5. Phase 1 Deficits for Anchor Industry 38

Pharmaceutical and Medicine Manufacturing
Industry # Industry Name Employment
133 Management of Companies affthterprises -19

Table 6. Phase 2 Deficits Adding Anchor Industry 145

Other Educational Services
Industry # Industry Name Employment Added to Deficit
133 Management of Companies and Enterpris -20 -1
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Chapter 19. Calhoun, GA

Study Area Overview

The Calhoun, GA study region occupies 356 sqomles and had a 2018 population of 57,685. The

employed share of the regional labor force during the 2Q048 period averaged 96.5%. The Textile
Mills and Textile N2 RdzOG aAffa AYyRddzZAGNER ¢l a (GKS NBIA2yQa |1
Employment Services and Food Services and Drinking Places. These three industries account for a
O2YO0AYSR ogpdcm: 2F GKS NBIA2Yy Qa S Ozyoa (COIPis 483G NB I A
which indicates that it is more specialized than the average micropolitan and metropolitan region fully

within the Appalachian Region. The average COS for all of these regions is 37.73.

Employment changes in Calhoun, GA can rewg@abitant recent trends in underlying economic

structure. Table 1 shows the top ten employment growth industries from 2005 to 2018. We rank
employment growth rather than employment growth rate because some industries with high growth
rates might be quite sall and insignificant relative to regional totals. The highest growth industry was
Hospitals, whose employment grew by 423 followed by Wholesale Trade and Government and
Unclassified. The regional shift (RS) values in Table 1 measure industry employméhtagtributable

to regional factors unrelated to overall national or indussecific growth trends. Table 1 also shows
location quotients (LQ) for these industries. Industry LQs reflect their relative concentrations within the
region. Values exceedirig0 indicate regional concentration and imply potential advantage relative to
national averages. The three fastest growing regional industries have LQ values of 1.23, 1.57, and 0.28.

Table 1. Top Ten Growth Industries

Industry # Industry Name Employment Cange RS LQ
153 Hospitals 423 338 1.23
91 Wholesale Trade 323 318 1.57
181 Government and Unclassified 232 208 0.28
42 Plastics Product Manufacturing 150 193 9.51
104 Warehousing and Storage 114 -26 1.71
118 Agencies, Brokerages, and Otliiesurance Related Activitie: 112 94 1.07
22 Bakeries and Tortilla Manufacturing 107 105 2.53
136 Employment Services 103 91 3.06
154 Nursing and Residential Care Facilities 102 56 0.76
44 Clay Product and Refractory Manufacturing 101 119 24.60

129



Chapter 19. Calhoun, GA

Cluster Analysis Results

1. Regional Cluster Concentrations, 2005 and 2018

Table 2 presents a highvel view of the existing distribution of industry employment relative to the 17
clusters. Just as an industry whose location quotient value exceeds li@smglative regional

concentration, cluster location quotient (CLQ) values exceeding 1.0 also imply relative concentration of
the set of industries in the cluster. Likewise, clusters whose CLQ are less than 1.0 are relatively less
concentrated in the reign than they are in the national economy. In Calhoun, GA, the cluster with the
largest CLQ in 2018 is Apparel and Textiles with a CLQ of 109.31, followed by Chemicals and Chemical
Based Products and Education and Knowledge Creation. The CLQs for 280%&acde presented to

further illuminate the trends in cluster specialization and regional structural change.

Figure 1 illustrates the Calhoun, GA cluster characteristics graphically. The size of each cluster bubble is
proportional to its 2018 employmenéVel and the legend is presented in order of decreasing cluster

size. Cluster employment appears in parentheses in each legend entry. So, in addition to identifying the
clusters by color code and by reference to the values in Table 2, the largest butiigecimart

corresponds to the first cluster listed in the legend, the second largest bubble corresponds to the second
largest cluster, and so on. The vertical axis marks the 2018 value of the CLQ, and the horizontal axis
marks the change in CLQ from 200522018. CLQ changes can be positive or negative and CLQ values
can be greater than or less than 1.0, which allows us to define four chart quadrants numldkéed |
beginning at the top right and moving countelockwise. Clusters centered in quadrantsd drhave

CLQ values greater than 1.0 indicating relative concentration, implying some degree of specialization
relative to national averages. Clusters centered in quadrants | and IV have become more specialized
within the region during the period of analig, while those in Il and Il have become relatively less
concentrated within the region.

As a result of this categorization, the Star clusters that display in quadrant | are specialized and

becoming more so. The Mature clusters that display in quadtarelspecialized but have become less

so. Emerging clusters, those in quadrant 1V, are not specialized in the region, but have gained in share of
NBIA2ylf SYLX28YSyid NBtIFIGAGS (2 GKS ylLraAz2ylf AyRdz
can havechanged over time due to industry specific and total employment changes within the region, in

the entire nation, or both. Clusters in quadrant Il are relatively less concentrated in the region than in

the nation and have become even less so between 20@52818.
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Table 2. Cluster Concentrations, 2005 and 2018

Cluster # Cluster Name 2005 CLQ 2018 CLQ Employment
2 Apparel and Textiles 59.59 109.31 6,059
5 Business and Financial Services 0.65 0.63 2,740
16 Transportation and Logistics 1.06 1.18 1,961
4 Biomedical/Biotechnical (Life Sciences) 0.61 0.77 1,803
9 Education and Knowledge Creation 2.59 2.28 1,699
3 Arts, Entertainment, Recreation and Visitor Industri  0.63 0.62 1,573
6 Chemicals and Chemiebhsed Products 4.19 6.38 1,419
8 Defense and Security 0.18 0.26 867
1 Agribusiness, Food Processing and Technology 0.24 0.74 445
11 Forest and Wood Products 0.41 1.24 270
14 Mining, Glass and Ceramics 1.24 1.78 177
15 Primary and Fabricated Metal Products 0.10 0.26 63
12 Information Technology and Telecommunications  0.23 0.35 55
13 Machinery 1.16 0.20 31
10 Energy (Fossil and Renewable) 0.10 0.01 1
7 Computer, Electronic, and Electrical Products 0.00 0.00 0
17 Transportation Equipment 0.30 0.00 0

Note: Increasing cluster concentrations are highlighted in blue.
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Figure 1: Cluster Bubble Chart of Calhoun, GA
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Chapter 19. Calhoun, GA

2. CADS Analysis

The 2018 CADS analysis of the economy of Calhoun, GA identifies 1 anchor industry in 1 cluster.
Identified anchor and its parentudter are presented in Table 3 along with 2005 and 2018 employment.
Table 4 provides additional industspecific information for the identified anchors. Both tables list
anchor industry and related information in the order in which industries were addéke set of

anchors, which also corresponds, according to the CADS algorithm, to their importance to the regional
economy. The leading anchor industry is Textile Mills and Textile Product Mills, which is the most
dominant regional industry that also medtse CADS analysis criteria.

To further understand the potential influence of an anchor industry on the existing local economy,

anchor strength (AS) and anchor dominance (AD) indicators are provided in Table 4. As described in the
Section 3 of the accompgimg overview and technical document, both AS and AD range from zero to

one. The AS value shown in Table 4 measures the extent to which regional industry output can satisfy

the input requirements for the anchor industry. A low AS value implies that thestndmust rely

heavily on other regions to satisfy its direct and indirect input demands, whereas higher AS values

identify industries whose direct and indirect input demands can be satisfied more fully by local

industries. The AD value measures the ekterwhich the industry dominates the local economy,

directly and indirectly. Regions are more heavily dependent, again directly and indirectly, on industries
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regional economy are clearly more strongly tied to industries with larger AS and AD values than to those

with lower AS and AD values.

Table 3. Anchors, Gsters, and Employment

Cluster Anchor Anchor Emp. Anchor Emp.
4 Cluster Name # Anchor Industry Name 2005 2018
5 Appargl and 2 Textile Mills aqd Textile Product 6,887 6,059
Textiles Mills

Table 4. Anchors, Location Quotients, Regional Shift, @rdwth Rates

Industry Growth Rate Industry Growth Rate
(%) (%)

Anchor

“ Anchor Industry Name LQ RS National Regional AS AD

26 Textile Mills and Textle 0 54 5 53 -41.39 -12.02 054 0.50
Product Mills

The remaining tables report the results for each phase of the CADS analysis. The reported values for
Phase 1 in Table 5 refer to the CADS analysis of the first identified anchor. Then, if a second anchor has
been identified, Table 6 reports the Phase 2lgsia results and reported values in the Employment

column refer to the results for the first two identified anchors combined. The Added to Deficit column
reports the contributions to deficits from the newly added anchor industry. These negative values can

be larger than their corresponding Employment column values when no deficits for this industry were
reported in the prior phase. If a third anchor has been identified, Phase 3 results will be reported in
Table 7 and refer to values for the first three Ancs combined and third anchor added, and so on. The
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tables report estimated employment deficits for all industries whose employment deficits exceed 10 at
any phase of the CADS analysis. Because the top ten deficit industries for each phase can change, the
can be more than ten reported industries in these tables. There can also be CADS results tables with
fewer than ten entries, which happens when there are fewer than ten support industries with identified
supply deficits.

The results reported for each O& analysis phase identify the industries whose further development
could most substantially strengthen the cluster support infrastructure at that phase of the analysis. The
values estimate the additional employment required to satisfy supporting indostigut deficits at

each phase of the analysis. Because these estimates are based on average nationwideuistey

sales, purchases, and productivity data, they are not precise but should provide useful guidance for
further analysis by region plannera@gother decisiormakers who have a greater depth of knowledge

of their local economies.

Table 5. Phase 1 Deficits for Anchor Industry 26
Textile Mills and Textile Product Mills

Industry # Industry Name Employment
1 Crop Production -241
2 AnimalProduction -67
27 Apparel, Leather and Allied Product Manufacturing -143
35 Basic Chemical Manufacturing -51
36 Resin, Synthetic Rubber, and Artificial Synthetic Fibers and Filaments Manufac -120
72 Semiconductor and Other Electro@omponent Manufacturing -101
104 Warehousing and Storage -67
126 Architectural, Engineering, and Related Services -54
129 Management, Scientific, and Technical Consulting Services -53
133 Management of Companies and Enterprises -218
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Chapter 20. Cambridge, OH

Study Area Overview

The Cambridge, OH study region occupies 522 sgqudles and had a 2018 population of 39,022. The

employed share of the regional labor force during the 2Q048 period averaged 9%%. The Food

{SNDAOSE I'yR 5NAYlAYy3 tftl O0OSa AyRdzAGNE ¢l a GKS NBEI
Residential Care Facilities and Hospitals. These three industries account for a combined 19.16% of the
NEIA2y Qa SO2y2Y &obfficiet & spediaizatiany(CDS) is#40.67 ywhich indicates that it is

more specialized than the average micropolitan and metropolitan region fully within the Appalachian

Region. The average COS for all of these regions is 37.73.

Employmentchanges in Cambridge, OH can reveal important recent trends in underlying economic
structure. Table 1 shows the top ten employment growth industries from 2005 to 2018. We rank
employment growth rather than employment growth rate because some industrids higth growth

rates might be quite small and insignificant relative to regional totals. The highest growth industry was
Support Activities for Mining, whose employment grew by 444 followed by Individual and Family
Services and Motor Vehicle Parts Manufaitg. The regional shift (RS) values in Table 1 measure
industry employment growth attributable to regional factors unrelated to overall national or industry
specific growth trends. Table 1 also shows location quotients (LQ) for these industries. Ihddsstry
reflect their relative concentrations within the region. Values exceeding 1.0 indicate regional
concentration and imply potential advantage relative to national averages. The three fastest growing
regional industries have LQ values of 15.17, 2.36,588.

Table 1. Top Ten Growth Industries

Industry # Industry Name Employment Change RS LQ
10 Support Activities for Mining 444 410 15.17
155 Individual and Family Services 357 134 2.36
81 Motor Vehicle Parts Manufacturing 306 306 5.35
43 RubberProduct Manufacturing 247 282 33.97
14 Construction 237 250 0.88
145 Other Educational Services 218 200 2.70
167 Food Services and Drinking Places 166 -166 1.11
154 Nursing and Residential Care Facilities 153 31 2.63
78 Other ElectricaEquipment and Component Manufacturing 142 142 10.10
99 Truck Transportation 135 132 2.46
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Cluster Analysis Results

1. Regional Cluster Concentrations, 2005 and 2018

Table 2 presents a highvel view of the existing distribution of industeynployment relative to the 17
clusters. Just as an industry whose location quotient value exceeds 1.0 implies relative regional
concentration, cluster location quotient (CLQ) values exceeding 1.0 also imply relative concentration of
the set of industriesn the cluster. Likewise, clusters whose CLQ are less than 1.0 are relatively less
concentrated in the region than they are in the national economy. In Cambridge, OH, the cluster with
the largest CLQ in 2018 is Chemicals and CheBasad Products with d.Q of 7.03, followed by

Energy (Fossil and Renewable) and Machinery. The CLQs for 2005 and 2018 are presented to further
illuminate the trends in cluster specialization and regional structural change.

Figure 1 illustrates the Cambridge, OH cluster charattes graphically. The size of each cluster bubble

is proportional to its 2018 employment level and the legend is presented in order of decreasing cluster
size. Cluster employment appears in parentheses in each legend entry. So, in addition to idethtéyin
clusters by color code and by reference to the values in Table 2, the largest bubble in the chart
corresponds to the first cluster listed in the legend, the second largest bubble corresponds to the second
largest cluster, and so on. The vertical amarks the 2018 value of the CLQ, and the horizontal axis

marks the change in CLQ from 2005 to 2018. CLQ changes can be positive or negative and CLQ values
can be greater than or less than 1.0, which allows us to define four chart quadrants numldkéed |
beginning at the top right and moving countelockwise. Clusters centered in quadrants | and Il have

CLQ values greater than 1.0 indicating relative concentration, implying some degree of specialization
relative to national averages. Clusters centereduadrants | and IV have become more specialized

within the region during the period of analysis, while those in Il and Il have become relatively less
concentrated within the region.

As a result of this categorization, the Star clusters that displayadrgunt | are specialized and

becoming more so. The Mature clusters that display in quadrant Il are specialized but have become less

so. Emerging clusters, those in quadrant 1V, are not specialized in the region, but have gained in share of
regionalemployy i NBf I GA @S (2 GKS ylFLiA2ylf AyRdzAGNERQA &K
can have changed over time due to industry specific and total employment changes within the region, in

the entire nation, or both. Clusters in quadrant Il are relativedslconcentrated in the region than in

the nation and have become even less so between 2005 and 2018.
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Table 2. Cluster Concentrations, 2005 and 2018

Cluster # Cluster Name 2005 CLQ 2018 CLQ Employment
4 Biomedical/Biotechnical (Life Sciences) 1.98 1.63 2,595
3 Arts, Entertainment, Recreation and Visitor Industri 1.06 1.03 1,775
5 Business and Financial Services 0.53 0.36 1,063
6 Chemicals and Chemieghsed Products 5.99 7.03 1,060
9 Education and Knowledge Creation 2.63 2.08 1,053
16 Transportation and Logistics 1.02 0.93 1,045
8 Defense and Security 0.29 0.32 720
10 Energy (Fossil and Renewable) 1.26 5.25 583
15 Primary and Fabricated Metal Products 2.46 3.04 501
13 Machinery 5.46 4.20 450
17 Transportation Equipment 0.00 2.67 306
1 Agribusiness, Food Processing and Technology  0.41 0.45 184
7 Computer, Electronic, and Electrical Products 0.20 1.08 150
11 Forest and Wood Products 0.20 0.71 106
14 Mining, Glass and Ceramics 4.19 1.41 95
12 InformationTechnology and Telecommunications  0.28 0.25 26
2 Apparel and Textiles 0.00 0.00 0

Note: Increasing cluster concentrations are highlighted in blue.
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Figure 1: Cluster Bubble Chart of Cambridge, OH
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2. CADS Analysis

The 2018 CADS analysis of dvenomy of Cambridge, OH identifies 5 anchor industries in 5 different
clusters. Identified anchors and their parent clusters are presented in Table 3 along with 2005 and 2018
employment. Table 4 provides additional indusspecific information for the ientified anchors. Both

tables list anchor industries and related information in the order in which industries were added to the
set of anchors, which also corresponds, according to the CADS algorithm, to their importance to the
regional economy. The leadjranchor industry is Rubber Product Manufacturing, which is the most
dominant regional industry that also meets the CADS analysis criteria.

To further understand the potential influence of an anchor industry on the existing local economy,

anchor strengthAS) and anchor dominance (AD) indicators are provided in Table 4. As described in the
Section 3 of the accompanying overview and technical document, both AS and AD range from zero to

one. The AS value shown in Table 4 measures the extent to which reigdustiy output can satisfy

the input requirements for the anchor industry. A low AS value implies that the industry must rely

heavily on other regions to satisfy its direct and indirect input demands, whereas higher AS values

identify industries whose diéct and indirect input demands can be satisfied more fully by local

industries. The AD value measures the extent to which the industry dominates the local economy,

directly and indirectly. Regions are more heavily dependent, again directly and indiogcthgustries
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regional economy are clearly more strongisd to industries with larger AS and AD values than to those

with lower AS and AD values.

Table 3. Anchors, Clusters, and Employment

Cluster Anchor Anchor Emp. Anchor Emp.
4 Cluster Name # Anchor Industry Name 2005 2018
6 Chemicals an€hemical 43 Rubber Product Manufacturing 204 451
Based Products
17 Transportation Equipment 81 Motor Vehicle Parts Manufacturing 0 306
Energy (Fossil and I .
10 Renewable) 10 Support Activities for Mining 65 509
16 Transportation and Logistics 99 TruckTransportation 264 399
15 Primary and Fabricated Mets 55 Architectural and Strgctural Metals 162 208
Products Manufacturing

Table 4. Anchors, Location Quotients, Regional Shift, and Growth Rates
Industry Growth Industry Growth

Rate (%) Rate (%)

An;hor Anchor Industry Name LQ RS National Regional AS AD
43 Rubber Product Manufacturing  33.97 282 -17.19 121.20 0.75 0.08
81 Motor Vehicle Parts Manufacturing 5.35 306 -11.56 N/A 0.65 0.08
10 Support Activities for Mining 15.17 410 52.54 683.08 0.79 0.08
99 Truck Transportation 246 132 1.19 51.14 0.83 0.04
55 Architectural and Structural Metals 551 48 1.47 28.40 077 003

Manufacturing
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The remaining tables report the results for each phase of the CADS analysis. The replotsdor

Phase 1 in Table 5 refer to the CADS analysis of the first identified anchor. Then, if a second anchor has
been identified, Table 6 reports the Phase 2 analysis results and reported values in the Employment
column refer to the results for therBt two identified anchors combined. The Added to Deficit column
reports the contributions to deficits from the newly added anchor industry. These negative values can

be larger than their corresponding Employment column values when no deficits for thistipdvere

reported in the prior phase. If a third anchor has been identified, Phase 3 results will be reported in
Table 7 and refer to values for the first three anchors combined and third anchor added, and so on. The
tables report estimated employment fieits for all industries whose employment deficits exceed 10 at

any phase of the CADS analysis. Because the top ten deficit industries for each phase can change, there
can be more than ten reported industries in these tables. There can also be CADStaddedt with

fewer than ten entries, which happens when there are fewer than ten support industries with identified
supply deficits.

The results reported for each CADS analysis phase identify the industries whose further development
could most substantifl strengthen the cluster support infrastructure at that phase of the analysis. The
values estimate the additional employment required to satisfy supporting industry output deficits at
each phase of the analysis. Because these estimates are based oneawvatiagwide interindustry

sales, purchases, and productivity data, they are not precise but should provide useful guidance for
further analysis by region planners and other decisimskers who have a greater depth of knowledge

of their local economies.

Table 5. Phase 1 Deficits for Anchor Industry 43
Rubber Product Manufacturing

Industry # Industry Name Employment
1 Crop Production -15
3 Forestry and Logging -18
26 Textile Mills and Textile Product Mills -36
27 Apparel, Leather and Alligeroduct Manufacturing -1
52 Foundries -1
53 Forging and Stamping -4
59 Machine Shops; Turned Product; and Screw, Nut, and Bolt Manufact -5
60 Coating, Engraving, Heat Treating, and Allied Activities -7
72 Semiconductor and Othélectronic Component Manufacturing -11
104 Warehousing and Storage N/A
129 Management, Scientific, and Technical Consulting Services N/A
133 Management of Companies and Enterprises -13

Table 6. Phase 2 Deficits Adding Anchor Industry 81
Motor Vehicle Parts Manufacturing

Industry # Industry Name Employment Added to Deficit
1 Crop Production -18 -2

3 Forestry and Logging -19 -1

26 Textile Mills and Textile Product Mills -41 -5

27 Apparel, Leather and Allied Product Manufacturing -12 -11

52 Foundries -31 -30

53 Forging and Stamping -18 -14
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59 Machine Shops; Turned Product; and Screw, Nut, and Bolt Manufact -47 -42
60 Coating, Engraving, Heat Treating, and Allied Activities -17 -10
72 Semiconductor and Other ElectrofBomponent Manufacturing -37 -26
104 Warehousing and Storage -10 -25
129 Management, Scientific, and Technical Consulting Services -7 -10
133 Management of Companies and Enterprises -43 -29

Table 7. Phase 3 Deficits Adding Anchor Industry 10
Support Activities for Mining

Industry # Industry Name Employment Added to Deficit
1 Crop Production -20 -2
3 Forestry and Logging -20 -0
26 Textile Mills and Textile Product Mills -42 -1
27 Apparel, Leather and Allied ProdiMdanufacturing -12 -0
52 Foundries -32 -1
53 Forging and Stamping -19 -1
59 Machine Shops; Turned Product; and Screw, Nut, and Bolt Manufact -51 -4
60 Coating, Engraving, Heat Treating, and Allied Activities -19 -2
72 Semiconductor and Othélectronic Component Manufacturing -40 -3
104 Warehousing and Storage -16 -6
129 Management, Scientific, and Technical Consulting Services -19 -12
133 Management of Companies and Enterprises -62 -19

Table 8. Phase 4 Deficits Adding Anchodustry 99
Truck Transportation

Industry # Industry Name Employment Added to Deficit
1 Crop Production -20 -0
3 Forestry and Logging -20 -0
26 Textile Mills and Textile Product Mills -42 -0
27 Apparel, Leather and Allied Prodidanufacturing -13 -0
52 Foundries -32 -0
53 Forging and Stamping -19 -0
59 Machine Shops; Turned Product; and Screw, Nut, and Bolt Manufact -52 -1
60 Coating, Engraving, Heat Treating, and Allied Activities -19 -1
72 Semiconductor and Othéglectronic Component Manufacturing -40 -0
104 Warehousing and Storage -33 -17
129 Management, Scientific, and Technical Consulting Services -23 -4
133 Management of Companies and Enterprises -70 -8

Table 9. Phase 5 Deficits Adding Anchodustry 55
Architectural and Structural Metals Manufacturing

Industry # Industry Name Employment Added to Deficit
1 Crop Production -20 -0
3 Forestry and Logging -20 -0
26 Textile Mills and Textile Product Mills -42 -0
27 Apparel, Leather andllied Product Manufacturing -13 -0
52 Foundries -33 -1
53 Forging and Stamping -20 -1
59 Machine Shops; Turned Product; and Screw, Nut, and Bolt Manufact -60 -8
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60 Coating, Engraving, Heat Treating, and Allied Activities -21 -2
72 Semiconductor and Other Electronic Component Manufacturing -43 -3
104 Warehousing and Storage -42 -9
129 Management, Scientific, and Technical Consulting Services -25 -2
133 Management of Companies and Enterprises -75 -5
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Study Area Overview

The Cedartown, GA study region occupies 310 sqoales and had a 2018 population of 42,470. The

employed share of the regional labor force during the 2Q048 period aveaged 94.7%. The Food
{SNDAOSE I'yR 5NAYlAYy3 tftl O0OSa AyRdzAGNE ¢l a GKS NBEI
Product Manufacturing and Elementary and Secondary Schools. These three industries account for a
O2Y0AYSR HTOny:: 2800 KKESNBHAIRYMNAZASOARYWRYO2STFTAOASY
which indicates that it is more specialized than the average micropolitan and metropolitan region fully

within the Appalachian Region. The average COS for all of these regions is 37.73.

Empgoyment changes in Cedartown, GA can reveal important recent trends in underlying economic
structure. Table 1 shows the top ten employment growth industries from 2005 to 2018. We rank
employment growth rather than employment growth rate because some indasstvith high growth

rates might be quite small and insignificant relative to regional totals. The highest growth industry was
Rubber Product Manufacturing, whose employment grew by 427 followed by Food Services and
Drinking Places and Nursing and Redlid¢iCare Facilities. The regional shift (RS) values in Table 1
measure industry employment growth attributable to regional factors unrelated to overall national or
industry-specific growth trends. Table 1 also shows location quotients (LQ) for theseriadudustry
LQs reflect their relative concentrations within the region. Values exceeding 1.0 indicate regional
concentration and imply potential advantage relative to national averages. The three fastest growing
regional industries have LQ values 6766, 1.3, and 2.39.

Table 1. Top Ten Growth Industries

Industry # Industry Name Employment Change RS LQ
43 Rubber Product Manufacturing 427 533  107.66
167 Food Services and Drinking Places 304 67 1.30
154 Nursing and Residential Cafacilities 242 186 2.39
94 General Merchandise Stores 213 199 2.28
87 Office Furniture (Including Fixtures) Manufacturing 183 286 101.09
153 Hospitals 155 133 0.78
26 Textile Mills and Textile Product Mills 146 146 8.78
81 Motor Vehicle Part$lanufacturing 146 146 3.50
142 Waste Management and Remediation Services 137 129 5.33
65 Ventilation, Heating, Ai€Conditioning, and Commercial 68 68 728

Refrigeration Equipment Manufacturing
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Cluster Analysis Results

1. Regional Clust&2oncentrations, 2005 and 2018

Table 2 presents a highvel view of the existing distribution of industry employment relative to the 17
clusters. Just as an industry whose location quotient value exceeds 1.0 implies relative regional
concentration, cluster location quotient (CLQ) values exceeding 1.0 also imply relative concentration of
the set of industries in the cluster. Likewise, clusters whose CLQ are less than 1.0 are relatively less
concentrated in the region than they are inetmational economy. In Cedartown, GA, the cluster with

the largest CLQ in 2018 is Chemicals and CheBiasad Products with a CLQ of 11.46, followed by
Forest and Wood Products and Apparel and Textiles. The CLQs for 2005 and 2018 are presented to
further illuminate the trends in cluster specialization and regional structural change.

Figure 1 illustrates the Cedartown, GA cluster characteristics graphically. The size of each cluster bubble
is proportional to its 2018 employment level and the legend is prestin order of decreasing cluster

size. Cluster employment appears in parentheses in each legend entry. So, in addition to identifying the
clusters by color code and by reference to the values in Table 2, the largest bubble in the chart
corresponds to tk first cluster listed in the legend, the second largest bubble corresponds to the second
largest cluster, and so on. The vertical axis marks the 2018 value of the CLQ, and the horizontal axis
marks the change in CLQ from 2005 to 2018. CLQ changes casiteepor negative and CLQ values

can be greater than or less than 1.0, which allows us to define four chart quadrants numldkéed |
beginning at the top right and moving countelockwise. Clusters centered in quadrants | and Il have
CLQ values greaténan 1.0 indicating relative concentration, implying some degree of specialization
relative to national averages. Clusters centered in quadrants | and IV have become more specialized
within the region during the period of analysis, while those in |l drftalve become relatively less
concentrated within the region.

As a result of this categorization, the Star clusters that display in quadrant | are specialized and

becoming more so. The Mature clusters that display in quadrant Il are specialized butdtaveddess

so. Emerging clusters, those in quadrant 1V, are not specialized in the region, but have gained in share of
NBIA2ylf SYLX28YSyid NBtIFIGAGS (2 GKS ylLraAz2ylf AyRdz
can have changed over time due to irstry specific and total employment changes within the region, in

the entire nation, or both. Clusters in quadrant Il are relatively less concentrated in the region than in

the nation and have become even less so between 2005 and 2018.
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Table 2. Cluste€oncentrations, 2005 and 2018

Cluster # Cluster Name 2005 CLQ 2018 CLQ Employment
6 Chemicals and Chemiehsed Products 5.91 11.46 1,263
3 Arts, Entertainment, Recreation and Visitor Industri  0.72 0.93 1,173
4 Biomedical/Biotechnical (Life Sciences) 0.58 0.90 1,054
9 Education and Knowledge Creation 2.93 2.64 977
11 Forest and Wood Products 4.72 8.42 912
8 Defense and Security 0.49 0.45 739
5 Business and Financial Services 0.45 0.30 658
1 Agribusiness, Food Processing and Technology  3.08 221 654
16 Transportation and Logistics 0.85 0.70 576
13 Machinery 0.77 1.89 148
2 Apparel and Textiles 0.00 5.32 146
17 Transportation Equipment 341 1.75 146
15 Primary and Fabricated MetBroducts 0.44 1.02 123
14 Mining, Glass and Ceramics 0.42 1.09 53
10 Energy (Fossil and Renewable) 2.42 0.60 49
12 Information Technology and Telecommunications  4.54 0.52 40
7 Computer, Electronic, and Electrical Products 0.40 0.00 0

Note: Increasing cluster concentrations are highlighted in blue.
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Figure 1: Cluster Bubble Chart of Cedartown, GA
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