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A comprehensive assessment of industry clusters in Appalachia has not been completed since 2004, when the 

Appalachian Regional Commission published a report titled ñAnalysis of Global Competitiveness of Selected 

Industries and Clusters in the Appalachian Region.ò This report analyzed and provided insight into six export-

oriented industry clusters: auto parts, electronic components, wooden household furniture, upholstered 

household furniture, food processing machinery, and packaging machinery.  

About 20 years later, this report provides a current analysis of key export-oriented industries and industry 

clusters, reflecting the evolving industrial landscape of Appalachia and the global economy these industries 

serve. This analysis identifies seven key export-oriented industry clusters in the Appalachian Region: 

(1) chemicals and plastics; (2) consumer products; (3) electronics; (4) machinery; (5) metals and minerals; 

(6) mining; and (7) transportation equipment and vehicles.  

This report builds upon previous research of industry clusters in Appalachia to identify and assess the economic 

characteristics of export-oriented industry clusters ï i.e., industry groups for which international exports make 

up a substantial portion of total sales. Through analysis of these export-oriented industry clusters, this analysis 

seeks to provide insight into important trends, including: 

¶ The evolving economic characteristics of Appalachiaôs export-oriented industries  

¶ The multi-modal transportation needs of Appalachian industry, and how these needs relate to evolving 

transportation infrastructure and services 

¶ The broader freight industry trends in Appalachia, such as the decline in rail transportation of coal and 

the increase in warehousing and distribution 

Increased understanding of these industry clusters ï such as areas of specialization and infrastructure needs ï 

can help policymakers develop effective strategic economic development plans for the region.  

The remainder of this report is organized as follows: 

¶ Chapter 2 identifies and assesses the economic characteristics of key export-oriented industry clusters. 

¶ Chapter 3 discusses the contribution transportation services ï from both export-oriented and other 

industries ï make to the Appalachian economy. 

¶ Chapter 4 discusses key freight industry trends in Appalachia, including the decline in coal shipments 

and the increase in warehousing and distribution activities. 

¶ Chapter 5 provides a summary of findings. 
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Industry cluster analysis helps identify key sectors and growth opportunities within an economy. By examining 

clusters of related industries, policymakers and economic development professionals can pinpoint areas of 

strength and specialization and identify potential supply-chain bottlenecks. Understanding these clusters 

enables targeted investments and strategic planning in the region. A comprehensive assessment of industry 

clusters in Appalachia has not been completed since 2004.1 The 2004 analysis focused on regional 

manufacturing industries and identified six export-oriented industry clusters: auto parts, electronic components, 

wooden household furniture, upholstered household furniture, food processing machinery, and packaging 

machinery.2 About 20 years later, this report provides a fresh analysis of key industries and industry clusters 

that export internationally from the region.  

This updated analysis identifies seven export-oriented industry clusters in the Appalachian Region: chemicals 

and plastics; consumer products; electronics; machinery; metals and minerals; mining; and transportation. Each 

cluster comprises a group of industries selected based on having both (1) substantial overall employment, and 

(2) significant export activity.  

While the specific definitions vary across the reports (the 2004 report uses 4-digit Standard Industrial 

Classification (SIC) rather than 3- or 4-digit North American Industrial Classification System (NAICS) codes), 

several cluster groupings identified in the updated analysis overlap with the clusters highlighted over two 

decades ago. These overlapping clusters include electronics, motor vehicle parts (which is included under the 

transportation cluster), and machinery. These clusters have a long-standing presence in the region and 

continue to be cornerstones of the regional economy. At the same time, several new clusters have emerged in 

this updated analysis, including chemicals and plastics, consumer products, and metals and minerals, whereas 

other clusters from the 2004 report, such as textiles, wood, and furniture manufacturing, do not meet the new 

criteria. This section describes the methodology used to identify this updated set of clusters and explains why 

some industries of regional importance are not included in this export-focused analysis.   

 

1 Jack Faucett Associates and Economic Development Research Group, 2004. Analysis of Global Competitiveness of Selected 

Industries and Clusters in the Appalachian Region. https://www.arc.gov/report/analysis-of-global-competitiveness-of-selected-industries-

and-clusters-in-the-appalachian-region/.  

2 The 2004 report also included analysis of service sectors such as education. In contrast, this analysis focuses on exports of 

commodities.  

https://www.arc.gov/report/analysis-of-global-competitiveness-of-selected-industries-and-clusters-in-the-appalachian-region/
https://www.arc.gov/report/analysis-of-global-competitiveness-of-selected-industries-and-clusters-in-the-appalachian-region/
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The analysis to identify export-oriented industry clusters 

consists of three steps, illustrated in Figure 2.1.2: 

1. Identify Potential Export Industries: This study 

focused on industries that are associated with 

commodities that are exported from the region. 

The pool consists of 42 industries defined by 

three- or four-digit NAICS codes and is mainly 

comprised of manufacturing and wholesale 

industries.3 

2. Evaluate Industries against Criteria: To focus 

the analysis on a smaller group of industries, this 

step evaluates the 42 industries against a set of 

criteria. As shown in Figure 2.1.2, the filtering 

criteria aim to capture industries that are of 

substantial size (in terms of employment) and are 

export-oriented (either in terms of foreign export 

share of total output or total value of foreign 

exports). This step is completed for the 

Appalachian Region as a whole and each of its 

four subregions (shown in Figure 2.1.1) individually.  

3. Group Industries into Clusters: In this qualitative step, the selected industries are grouped together to 

form industry clusters that are focused on a similar set of activities or goods.  

 

 

 

 

3 For more information about the industries included, see the Appendix. 

Figure 2.1.1 Appalachia Subregions Map 
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Figure 2.1.2 Cluster Identification Methodology 

 

Note: The filtering criteria thresholds are based on natural breaks in the data and professional judgement.  

This analysis relies on employment data by county and 4-digit NAICS code from Mass Economicsô data-Fab.4 

Importantly, these data fill in missing data fields (which are common at the county level) to provide reliable, 

comprehensive employment and wage estimates at the county level.   

Freight Analysis Framework (FAF) data from the BTS are used to estimate freight flows exported from 

Appalachia. These publicly available data provide freight flows for FAF regions, which are clusters of counties. 

The time series spans 2017 to 2022 and the data are available for each origin-destination pair, allowing for 

analysis of imports and exports as well as domestic freight flows.  

While FAF data offer a detailed and well-vetted source for freight flow information, two issues arise. First, the 

FAF regions do not align with the Appalachian Region boundaries. To overcome this challenge, we follow the 

 

4 These data are based on the BLS Quarterly Census of Employment and Wages, but employment and wages in small areas are 

estimated using a sophisticated methodology that combines multiple data sources and data estimation techniques. This approach fills in 

missing data fields to provide reliable, state-of-the-art employment and wage estimates at the county level. ARC purchased this data for 

employment and wage data at the 4-digit NAICS level. For more information, visit https://masseconomics.com/data-fab/. 

https://masseconomics.com/data-fab/


E X P O R T - O R I E N T E D  I N D U S T R Y  C L U S T E R S ,  T R A D E  A N D  
T R A N S P O R T A T I O N  I N  A P P A L A C H I A  

 

C A M B R I D G E  E C O N O M E T R I C S  
 

7 
 

methodology outlined in the 2023 Network Appalachia report,5 to estimate the freight activity occurring in the 

region. For each FAF region (which are aligned with state geographies), we estimate the share of freight activity 

that occurs within Appalachia and apply that share to the FAF5 freight data estimates. For inbound 

transactions, where demand is largely driven by population, we use the share of the population living in the 

Appalachian portion of the region. Alternatively, we use the percentage of employment in freight related 

industries as a proxy for the share of outbound freight from Appalachian counties.  

Second, the FAF data include freight flows by commodity but do not provide information about the industrial 

classification of enterprises. Since the clusters are defined by NAICS industry, mapping commodities to 

industries was a necessary step. The BTS Commodity Flow Survey (CFS) provides a bridge between 

commodities and industries. The survey shows shipments both by commodity and NAICS industry at the three- 

or four-digit level. We calculate the share of a commodityôs shipment value associated with each NAICS 

industry. We then apply this share to the FAF commodity-level data to map shipments to industries.6   

More detail about each step and the corresponding data and limitations is provided in the Appendix.  

 

This analysis identifies seven distinct export-oriented industry clusters operating in the Appalachia Region, as 

shown in Figure 2.1.3. These clusters include 19 industries, as defined by the NAICS that make up about 15 

percent of the regionôs overall employment and 85 percent of foreign exports. 

 

5 Cambridge Econometrics, 2023. Network Appalachia: Freight, Trade, and Economic Development. https://www.arc.gov/report/network-

appalachia-freight-trade-and-economic-development/. 

6 The most recent CFS available at the time of this report was from 2017. As such, 2017 NAICS codes had to be mapped to 2022 

classifications. As part of this process, the electronic shopping and mail-order houses sector was dropped. Prior to calculating NAICS 

shares for each commodity, two sectors were dropped because they are related to logistics and management rather than the 

commodities themselves: warehousing and storage and management of companies and enterprises.  
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Figure 2.1.3 Industries Included in Each Cluster 

 

Figure 2.1.4 maps the selected industries into quadrants based on location quotient (LQ) and employment 

growth between 2013 and 2023. The LQ measures an industryôs employment specialization in the Appalachian 

Region compared to the country overall, with a LQ over 1 indicating that the region is more specialized in this 

industry than the rest of the county.7 Most of the industries in the export-oriented clusters fall in the upper right 

quadrant, which signifies both specialization and employment growth. The transportation equipment 

manufacturing industry has seen the most employment growth in the last decade, growing 32 percent between 

2013 and 2023. In contrast to this broad trend of employment growth in regionally specialized industries, the 

mining industry falls in the upper left quadrant, with a very high degree of regional specialization (LQ greater 

than three) but a 33 percent decline in employment over the past decade.  

  

 

7 LQ is calculated by dividing the industry's share of the region's employment by the same industry's share of the national total 

employment. 
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Figure 2.1.4 Selected Industries LQ and Employment Growth 

 
Source: Cambridge Econometrics based on data from 1) The Bureau of Transportation Statisticsô Freight Analysis Framework 5 https://www.bts.gov/faf, 2) Mass Economicsô 

data-Fab https://masseconomics.com/data-fab/,  and 3) The Bureau of Transportation Statisticsô Commodity Flow Survey (CFS) https://www.bts.gov/cfs.   

Notes: The size of the ring indicates the relative size of the employment base in the industry in 2023. For reference, the largest industry, Transportation Equipment 

Manufacturing, has over 200,000 employees while the smallest, Petroleum and Coal Products Manufacturing, has just under 9,000 employees.  

https://www.bts.gov/faf
https://masseconomics.com/data-fab/
https://www.bts.gov/cfs
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Several industries of regional importance are not included in the list of industry clusters. These include textiles, 

wood products, and furniture manufacturing. Below is a brief description of these industries, their importance to 

the region, and the reason they are not included in this export-focused cluster analysis.  

¶ Textiles products and mills: The Appalachian Region is particularly specialized in the textile industry, 

with a very high LQ of 5.5 in the textile mills industry and 4.5 in the textile product mills industry, 

compared to the national level. In the south subregion, the LQ is over ten. Together, these industries 

employ over 64,000 people in Appalachia, though employment has declined by over 15 percent over the 

last ten years and 63 percent since 2001. In both industries, over 80 percent of production is shipped 

outbound from the region. However, the majority of these outbound shipments remain within the United 

States; the foreign export share for textile industries is less than 5 percent and the export value is only 

about a third of the threshold based on the top 30th percentile. As a result, the textile industries do not 

meet the export-oriented criteria and are not included in a cluster, despite their clear importance to 

Appalachiaôs economy.  

¶ Wood product manufacturing: The Appalachian Regin also has employment concentrations in the 

wood product manufacturing industry (LQ of 2.4). The industry also has high and growing employment, 

with over 66,000 employees in 2023 and 15 percent employment growth over the last decade (although 

lower employment than the 93,000 employees in 2001). However, like the textile industries, wood 

product manufacturing does not meet the export-oriented criteria with industry exports of $1.2 billion, 

which accounts for about 4 percent of its total output.   

¶ Furniture manufacturing: Similarly, the furniture industry, which was identified as an industry cluster in 

the 2004 clusters report, has a high LQ (2.6) and employment level (64,000) but does not meet the 

export-oriented criteria. International exports make up about 3 percent of the furniture and related 

products manufacturing industry and total $0.6 billion. Notably, employment in this industry, which 

totaled just under 64,000 in 2023, has declined slightly since its 2013 level of 65,000 and substantially 

since the 2001 employment of 135,000.  

 



E X P O R T - O R I E N T E D  I N D U S T R Y  C L U S T E R S ,  T R A D E  A N D  
T R A N S P O R T A T I O N  I N  A P P A L A C H I A  

 

C A M B R I D G E  E C O N O M E T R I C S  
 

11 
 

 

 

 

The chemicals and plastics cluster is made up of two industries:  

¶ Chemical Manufacturing (NAICS 325) which transforms raw materials to products through chemical 

processes. This industry includes the manufacture of basic chemicals, pesticides and other agricultural 

products, pharmaceuticals, paints, cleaning compounds, and other chemical products.  

¶ Plastics and Rubber Product Manufacturing (NAICS 326) which makes goods by processing raw 

plastics and rubber into products such as plastic bags, pipes and bottles or rubber tires and hoses.  

 

In 2023, the chemicals and plastics cluster employed 190,000 people in Appalachia, surpassing pre-pandemic 

employment levels. Employment in the cluster increased steadily between 2013 and 2019, reaching 187,000 

before dropping by about 7,000 employees (four percent) during the Covid-19 pandemic in 2020. The plastics 

and rubber product manufacturing industry made up 58 percent of the clusterôs employment in 2023.  
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Figure 2.2.1 Employment in the Chemicals and Plastics Cluster by Industry 

 
Source: Cambridge Econometrics with county level employment data from Mass Economicsô dataFab https://masseconomics.com/data-fab/ and the 

Bureau of Transpiration Statisticsô Commodity Flow Survey (CFS) https://www.bts.gov/cfs.  

About 35 percent of the regionôs employment in chemicals and plastics is in the South subregion (67,000 

workers). The South Central and North subregions each make up over a quarter of the employment in the 

cluster in 2023. Since 2013, employment has been relatively constant in the North and North Central 

subregions has grown by 27 percent in the South subregion and 22 percent in the South Central subregion.  

https://masseconomics.com/data-fab/
https://www.bts/
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Figure 2.2.2 Employment in the Chemicals and Plastics Cluster by Subregion 

 
Source: Cambridge Econometrics with county level employment data from Mass Economicsô dataFab https://masseconomics.com/data-fab/.   

In general, employment in the chemicals and plastics cluster is prevalent throughout the region, with particularly 

high levels of employment in the following areas: 

¶ Greenville and Spartanburg Counties, SC (including the city of Greenville and located near Inland Port 

Greer8) had 8,800 and 6,700 employees, respectively, in 2023 

¶ Sullivan County, TN (where Eastman Chemical Company is headquartered) with over 8,000 employees 

and making up 12 percent of the countyôs total workforce 

¶ Gwinnett County, GA (in the Greater Atlanta area) with 4,800 employees 

¶ Erie County, PA with 4,400 employees 

While employment levels are not particularly high in West Virginia, the chemicals and plastics cluster makes up 

a high share of the total employment in several counties in the state. In Pleasants and Tyler counties, chemicals 

and plastics make up over a quarter of all employees, though employment in the counties is only 380 and 500 

respectively. 

 

8 For more information on the inland port, see https://scspa.com/facilities/inland-port-greer/.  

https://masseconomics.com/data-fab/
https://scspa.com/facilities/inland-port-greer/
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Figure 2.2.3 Chemicals and Plastics Employment Concentrations by County, 2023 

 
Source: Cambridge Econometrics with county level employment data from Mass Economicsô dataFab https://masseconomics.com/data-fab/.     

Wages in the chemical manufacturing industry in Appalachia averaged about $87,000 in 2023, substantially 

higher than plastics and rubber products manufacturing ($61,000). This discrepancy may be due to the different 

skillset required in each industry. For example, the National Industry-Occupation Matrix from the BEA shows 

that other than production occupations, the most common occupations in chemical manufacturing are 

management (10 percent of the industryôs employment) and life, physical, and social science9 (9 percent). 

These occupations pay average annual wages of $138,000 and $88,000, respectively. Alternatively, the most 

 

9 Jobs in this occupation include chemical technicians and chemists.  

https://masseconomics.com/data-fab/
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common occupations in plastics and rubber (other than production occupations) are transportation and material 

moving (11 percent) and office and administrative support (7 percent), which pay average annual wages of 

$47,000 and $48,000, respectively.  

Figure 2.2.4 Wages in the Chemicals and Plastics Cluster in Appalachia and Comparison, 2023

 
Source: Cambridge Econometrics with county level employment data from Mass Economicsô dataFab https://masseconomics.com/data-fab/.  

Note: Bars show average wages for individual industries in Appalachia and the cluster overall. The comparison lines show average wages for all 

manufacturing jobs in Appalachia and all jobs in Appalachia.  

 

Of the $227 billion of chemicals and plastics products produced in Appalachia in 2022, $168 billion (74 percent) 

was shipped outside of the region and $20 billion (9 percent) was exported to other countries. Approximately 

three quarters of the clusterôs exports came from the chemical manufacturing industry ($15 billion).  

In 2022, the North subregion exported the most chemicals and plastics products, totaling $6.2 billion, followed 

by the South with $5.8 billion. While exports from the South Central subregion were slightly lower in that year 

($5.4 billion), the subregion has seen the fastest growth over the last few years, growing by about 40 percent 

since 2017. Exports from the North Central subregion were smallest, with a total of $2.4 billion in 2022. Despite 

https://masseconomics.com/data-fab/
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exports values being lowest in the North Central subregion, that area has the highest export intensity (over 11 

percent). In contrast, exports make up a lesser share of the total chemicals and plastics value generated in the 

South subregion (7 percent).  

Table 2.1 Chemical and Plastics Outbound and Export Value and Intensity, 2022 

  

Total Value 
Produced  
($ Billions) 

Outbound 
Value  

($ Billions) 

Export 
Value  

($ Billions) 
Outbound 

Share 
Export 
Share 

Cluster Total 

Chemicals & Plastics $227.1 $167.6 $19.9 74% 9% 

By Industry 

Chemical Manuf. $174.9 $128.7 $14.9 74% 8% 

Plastics & Rubber Prod. Manuf. $52.2 $38.9 $5.0 75% 10% 

By Region 

North $71.5 $56.5 $6.2 79% 9% 

North Central $21.3 $17.6 $2.4 82% 11% 

South Central $54.9 $48.6 $5.4 88% 10% 

South $79.4 $62.5 $5.8 79% 7% 
Source: Cambridge Econometrics based on data from 1) The Bureau of Transportation Statisticsô Freight Analysis Framework 5 https://www.bts.gov/faf, 

2) Mass Economicsô dataFab https://masseconomics.com/data-fab/, and 3) The Bureau of Transportation Statisticsô Commodity Flow Survey (CFS) 

https://www.bts.gov/cfs.  

Note: Values converted to real 2023 dollars using the CPI. The total outbound value by subregion does not add up to the Appalachia total due to trade 

between subregions.  

Chemical and plastics exports grew by 8 percent between 2020 and 2022, reaching pre-pandemic export levels 

by 2022. This growth in exports was driven by the chemical manufacturing industry, which grew by 10 percent 

from $13.5 billion to $14.9 billion while plastics and rubber manufacturing exports remained around $5 billion.  

About 13 percent ($1.9 billion) of the chemical manufacturing products exported from the Appalachian Region 

leave the United States via the Port of New York City. The next largest ports of exit are Laredo, TX (mostly 

goods trucked into Mexico) and Savannah, GA, each accounting for about 8 percent of the total exports. 

Plastics and rubber product manufacturing, which exports less total value than the chemical manufacturing 

industry, primarily uses ports in Charleston, SC and Laredo, TX for its foreign exports. Together, these two 

areas are the ports of exit for about one fourth ($1.2 billion) of the regionôs plastics and rubber products exports.   

https://www.bts.gov/faf
https://masseconomics.com/data-fab/
https://www.bts/
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Figure 2.2.5 Top Ports of Exit for the Chemical and Plastics Cluster by Industry, 2022 

 
Source: Cambridge Econometrics based on data from 1) The Bureau of Transportation Statisticsô Freight Analysis Framework 5 https://www.bts.gov/faf, 

2) Mass Economicsô dataFab https://masseconomics.com/data-fab/, and 3) The Bureau of Transportation Statisticsô Commodity Flow Survey (CFS) 

https://www.bts.gov/cfs.  

In both industries, Europe is a key trading partner, accounting for over $5 billion of the clusterôs exports, 

followed by Eastern Asia ($4.9 billion) and Canada ($3.6 billion). Together, these three regions account for 

about 64 percent of Appalachiaôs exports in the chemical and plastics cluster. 

https://www.bts.gov/faf
https://masseconomics.com/data-fab/
https://www.bts/
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Figure 2.2.6 Chemicals and Plastics Cluster Export Destinations, 2022 

 
Source: Cambridge Econometrics based on data from 1) The Bureau of Transportation Statisticsô Freight Analysis Framework 5 https://www.bts.gov/faf, 

2) Mass Economicsô dataFab https://masseconomics.com/data-fab/, and 3) The Bureau of Transportation Statisticsô Commodity Flow Survey (CFS) 

https://www.bts.gov/cfs.  

Note: Foreign zones are defined by the United Nations Statistics Division: https://unstats.un.org/unsd/methodology/m49/.  

 

Freight exported from Appalachia must first be transported to a port of exit within the United States. During this 

first leg of the journey, most chemicals and plastics products are shipped by truck (67 percent for chemical 

products and 74 percent for plastics and rubber). For products that are high value and low weight, air 

transportation is a feasible option: 45 percent of pharmaceutical products and 22 percent of all chemical 

products travel by air en route to a port of exit. In contrast, a lower share (8 percent) of plastics and rubber 

products rely on domestic air transport to their ports of exit.  

From the port of exit to the final destination, chemicals and plastics products are transported most frequently by 

water. Like domestic transportation, air is also a common mode of transport for the chemical manufacturing 

industry (driven by pharmaceutical products), with more than one third of export value transported 

internationally by air. Plastics and rubber products, which have a higher share of trade with Mexico and Canada 

than the chemical industry, depend on truck transport for 31 percent of exports.  

https://www.bts.gov/faf
https://masseconomics.com/data-fab/
https://www.bts/
https://unstats.un.org/unsd/methodology/m49/
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Table 2.2 Chemicals and Plastics Cluster Export Mode from Appalachia, 2022 

Chemical Manuf. Plastics & Rubber Prod. Manuf. 

Mode 

Export 
Value 

(Billions) 

Share of 
Total 

Exports Mode 

Export 
Value 

(Billions) 

Share 
of Total 
Exports 

Water $5.93 40% Water $2.34 47% 

Air (including truck-air) $5.08 34% Truck $1.57 31% 

Truck $3.48 23% Air (including truck-air) $0.87 17% 

Rail $0.33 2% Rail $0.22 4% 

Multiple modes & mail $0.04 <1% Multiple modes & mail $0.02 <1% 
Source: Cambridge Econometrics based on data from 1) The Bureau of Transportation Statisticsô Freight Analysis Framework 5 https://www.bts.gov/faf, 

2) Mass Economicsô dataFab https://masseconomics.com/data-fab/, and 3) The Bureau of Transportation Statisticsô Commodity Flow Survey (CFS) 

https://www.bts.gov/cfs.  

 

 

 

 

The consumer products cluster is made up of three industries:  

¶ Food Manufacturing (NAICS 311) which includes the transformation from agricultural and animal 

products into food for intermediate or final consumption. 

https://www.bts.gov/faf
https://masseconomics.com/data-fab/
https://www.bts/
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¶ Paper Manufacturing (NAICS 322) which includes the manufacturing of pulp, paper, and converted 

paper products.  

¶ Miscellaneous Durable Goods Wholesalers (NAICS 4239) includes the distribution of other durable 

goods such as recreational equipment, craft supplies, jewelry, and other goods.  

 

In 2023, the consumer products cluster employed 204,000 people in Appalachia. The food manufacturing 

industry grew from 122,000 employees in Appalachia 2013 to 139,000 in 2023, representing about 68 percent 

of the cluster employment. The relatively smaller paper manufacturing and miscellaneous durable goods 

wholesalers industries remained relatively constant over the period.  

Figure 2.3.1 Employment in the Consumer Products Cluster by Industry 

 
Source: Cambridge Econometrics with county level employment data from Mass Economicsô dataFab https://masseconomics.com/data-fab/ and the 

Bureau of Transpiration Statisticsô Commodity Flow Survey (CFS) https://www.bts.gov/cfs.  

About 41 percent of the regionôs employment in the consumer products cluster was in the South subregion in 

2023 (83,000 workers). Both the South and South Central subregions experienced the fastest growth over the 

last decade, increasing by about 15 percent, while the employment in the North and North Central subregions 

remained more constant.  

https://masseconomics.com/data-fab/
https://www.bts/
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Figure 2.3.2 Employment in the Consumer Products Cluster by Subregion 

 
Source: Cambridge Econometrics with county level employment data from Mass Economicsô dataFab https://masseconomics.com/data-fab/.   

Counties with particularly high levels of employment in the consumer products cluster include: 

¶ Hall County, GA with over 12,000 employees  

¶ Marshall County, AL with 7,300 employees  

¶ Hamilton County, TN (which includes the city of Chattanooga) with 7,100 employees 

In some areas, consumer product jobs make up a high share of overall employment. For example, in Hardy 

County, WV and Clay County, AL, the cluster accounts for about one third of all jobs (despite the number of 

consumer product jobs in each county being less than 2,000). In Clinton County, KY, the cluster employs just 

over 800 people, which accounts for about 28 percent of the total jobs in the county.  

https://masseconomics.com/data-fab/
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Figure 2.3.3 Consumer Products Employment Concentrations by County, 2023 

 
Source: Cambridge Econometrics with county level employment data from Mass Economicsô dataFab https://masseconomics.com/data-fab/.     

Wages in the paper manufacturing industry in Appalachia averaged about $73,000 in 2023, substantially higher 

than food manufacturing ($54,000). Overall, the clusterôs average wages are in line with the average wage in 

Appalachia (about $59,000) but lower than the average manufacturing job in the region ($67,000).  

https://masseconomics.com/data-fab/
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Figure 2.3.4 Wages in the Consumer Products Cluster in Appalachia and Comparison, 2023

 
Source: Cambridge Econometrics with county level employment data from Mass Economicsô dataFab https://masseconomics.com/data-fab/.  

Note: Bars show average wages for individual industries in Appalachia and the cluster overall. The comparison lines show average wages for all 

manufacturing jobs in Appalachia and all jobs in Appalachia.  

 

Of the $220 billion of consumer products produced in Appalachia in 2022, $160 billion (73 percent) was shipped 

outside of the region. A much smaller share (5 percent) was exported to other countries totaling $10.2 billion. 

Food manufacturing is the largest industry in the cluster, with $150 billion in output in 2022. Nonetheless, all 

industries exported similar values in that year ($3.6 billion in food manufacturing and $3.3 billion in paper 

manufacturing and $3.2 billion from durable goods wholesalers). In 2022, the South subregion exported the 

most consumer products, totaling $4.6 billion, about 45 percent of Appalachiaôs total exports.  
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Table 2.3 Consumer Products Outbound and Export Value and Intensity, 2022 

  

Total 
Value 

Produced  
($ Billions) 

Outbound 
Value  

($ 
Billions) 

Export 
Value  

($ Billions) 
Outbound 

Share 
Export 
Share 

Cluster Total 

Consumer Products $220.0 $159.9 $10.2 73% 5% 

By Industry 

Food Manuf. $150.2 $107.6 $3.6 72% 2% 

Paper Manuf. $40.6 $31.2 $3.3 77% 8% 

Misc. Durable Goods 
Wholesalers $29.2 $21.2 $3.2 73% 11% 

By Region 

North $79.2 $59.9 $2.8 76% 4% 

North Central $13.9 $11.4 $0.3 82% 3% 

South Central $56.0 $47.2 $2.5 84% 4% 

South $70.8 $54.6 $4.6 77% 6% 
 Source: Cambridge Econometrics based on data from 1) The Bureau of Transportation Statisticsô Freight Analysis Framework 5 https://www.bts.gov/faf, 

2) Mass Economicsô dataFab https://masseconomics.com/data-fab/, and 3) The Bureau of Transportation Statisticsô Commodity Flow Survey (CFS) 

https://www.bts.gov/cfs.  

Note: Values converted to real 2023 dollars using the CPI. The total outbound value by subregion does not add up to the Appalachia total due to trade 

between subregions.  

Paper and food product exports fell by about 4 percent between 2017 and 2022, from $7.3 billion to $7.0 billion. 

At the same time, exports from miscellaneous durable goods wholesalers increased 51 percent. 

The consumer products cluster relies heavily on the Port of Savannah, GA, which is the port of exit for about 20 

percent of Appalachiaôs exports. For food manufacturing, Canada is a key trading partner (see below), so 

Buffalo and other parts of New York (not including New York City) and Detroit, MI also serve as important ports 

of exit, accounting for 27 percent of industryôs exports. For paper manufacturing, almost a third of exports move 

through water ports in Mobile, AL and Charleston, NC or the trucking port in Laredo, TX. Durable goods, on the 

other hand, are most frequently shipped through ports in New York City, NY (23 percent of the industryôs 

exported value) and Los Angeles, CA (17 percent) likely via shipping containers.   

https://www.bts.gov/faf
https://masseconomics.com/data-fab/
https://www.bts/
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Figure 2.3.5 Top Ports of Exit for the Consumer Products Cluster by Industry, 2022 

 
Source: Cambridge Econometrics based on data from 1) The Bureau of Transportation Statisticsô Freight Analysis Framework 5 https://www.bts.gov/faf, 

2) Mass Economicsô dataFab https://masseconomics.com/data-fab/, and 3) The Bureau of Transportation Statisticsô Commodity Flow Survey (CFS) 

https://www.bts.gov/cfs.  

Note: Rings are offset from port centroids so each industryôs ring is visible. 

Canada is the most common trading partner for Appalachiaôs food exports, totaling over $1 billion in 2022 and 

making up 30 percent of the industryôs exports. For non-perishable paper products, the farther destinations of 

Eastern Asia and Europe are most common, each totaling $0.66 billion in 2022. Similarly, Europe is the largest 

importer of goods exported by durable good wholesalers and accounts for over 45 percent of those shipments. 

https://www.bts.gov/faf
https://masseconomics.com/data-fab/
https://www.bts/
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Figure 2.3.6 Consumer Products Cluster Export Destinations, 2022 

 
Source: Cambridge Econometrics based on data from 1) The Bureau of Transportation Statisticsô Freight Analysis Framework 5 https://www.bts.gov/faf, 

2) Mass Economicsô dataFab https://masseconomics.com/data-fab/, and 3) The Bureau of Transportation Statisticsô Commodity Flow Survey (CFS) 

https://www.bts.gov/cfs.  

Note: Foreign zones are defined by the United Nations Statistics Division: https://unstats.un.org/unsd/methodology/m49/.  

 

Freight exported from Appalachia must first be transported to a port of exit within the United States. During this 

first leg of the journey, most consumer products are shipped by truck (84 percent of food products, 69 percent 

of paper, and 65 percent of durable goods). For paper products (often a bulk commodity), rail is also a popular 

mode of transportation to a port of exit, accounting for 23 percent of Appalachiaôs exports of the product and air 

transports about 25 percent of durable goods en route to the port of exit. 

From the port of exit to the final destination, food and paper products are transported most frequently by water 

(58 percent and 64 percent, respectively) or truck (33 percent and 21 percent).  Durable goods, on the other 

hand, tend to be shipped by air (37 percent) and truck (34 percent).  

https://www.bts.gov/faf
https://masseconomics.com/data-fab/
https://www.bts/
https://unstats.un.org/unsd/methodology/m49/
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Table 2.4 Consumer Products Cluster Export Mode from Appalachia, 2022 

Food Manuf. Paper Manuf. Misc. Durable Goods Wholesalers 

Mode 

Export 
Value 
2022 

(Billions) 

Share of 
Total 

Exports Mode 

Export 
Value 
2022 

(Billions) 

Share of 
Total 

Exports Mode 

Export 
Value 
2022 

(Billions) 

Share of 
Total 

Exports 

Water $2.10 58% Water $2.14 64% 
Air (including 
truck-air) $1.10 37% 

Truck $1.21 33% Truck $0.71 21% Truck $1.02 34% 

Air (including 
truck-air) $0.16 5% Rail $0.35 11% Water $0.77 26% 

Other and 
unknown $0.08 2% 

Air (including 
truck-air) $0.14 4% Rail $0.09 3% 

Rail $0.07 2% 
Other and 
unknown $0.01 <1% 

Multiple 
modes & mail $0.01 <1% 

Source: Cambridge Econometrics based on data from 1) The Bureau of Transportation Statisticsô Freight Analysis Framework 5 https://www.bts.gov/faf, 

2) Mass Economicsô dataFab https://masseconomics.com/data-fab/, and 3) The Bureau of Transportation Statisticsô Commodity Flow Survey (CFS) 

https://www.bts.gov/cfs.  

 

 

 

 

 

https://www.bts.gov/faf
https://masseconomics.com/data-fab/
https://www.bts/
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The electronics cluster is made up of three industries:  

¶ Computer and Electronic Product Manufacturing (NAICS 334) which includes the manufacturing of 

computers, communication equipment, and other electronic products. 

¶ Electrical Equipment and Appliance Manufacturing (NAICS 335) which covers the manufacturing of 

products like electric motors, generators, transformers, and household appliances. 

¶ Appliance and Electronics Wholesalers (NAICS 4236) which includes the distribution of electrical 

apparatus and equipment, household appliances, wiring, and consumer electronics.  

 

In 2023, the electronics cluster employed 123,000 people in Appalachia. That year, the electrical equipment 

and appliance manufacturing industry employed 56,600 people in the region and accounted for 46 percent of 

the clusterôs total employment. While that industry saw growth over the last decade, computer and electronic 

product manufacturing declined from 52,000 employees in 2013 to 47,000 in 2023. The relatively smaller 

appliance and electronics wholesale industry employed 19,000 people in 2023, up from 16,500 in 2013.  

Figure 2.4.1 Employment in the Electronics Cluster by Industry 

 
Source: Cambridge Econometrics with county level employment data from Mass Economicsô dataFab https://masseconomics.com/data-fab/ and the 

Bureau of Transpiration Statisticsô Commodity Flow Survey (CFS) https://www.bts.gov/cfs.  

https://masseconomics.com/data-fab/
https://www.bts/


E X P O R T - O R I E N T E D  I N D U S T R Y  C L U S T E R S ,  T R A D E  A N D  
T R A N S P O R T A T I O N  I N  A P P A L A C H I A  

 

C A M B R I D G E  E C O N O M E T R I C S  
 

29 
 

The South subregion had the highest employment in the electronics cluster in 2023 with a total of almost 

50,000 employees. Between 2020 and 2023, the South experienced a 19 percent increase in employment, after 

growing only 2 percent in the eight years prior. In contrast, employment in electronics in the North Central 

subregion declined by 40 percent, from 5,300 in 2013 to 3,200 in 2023.  

Figure 2.4.2 Employment in the Electronics Cluster by Subregion 

 
Source: Cambridge Econometrics with county level employment data from Mass Economicsô dataFab https://masseconomics.com/data-fab/.   

Several counties with large urban centers have particularly high employment levels in the electronics cluster:  

¶ Gwinnett County, GA (in the Greater Atlanta area) with 9,200 employees 

¶ Allegheny County, PA (which includes the city of Pittsburgh) with 8,200 employees 

¶ Madison County, AL (which includes the city of Huntsville) with 4,800 employees 

¶ Greenville County, SC (which includes the city of Greenville) with 4,500 employees 

Some more rural areas also have concentrations in electronics employment, such as Broome and Tioga 

Counties in NY, with 3,100 and 2,300 employees. In some smaller counties, electronics jobs make up a high 

share of overall employment, even if the total number of employees is relatively low. In Bland County, VA, one 

quarter of all jobs are within the electronics cluster. In Walker County, GA and Tioga County, NY, about 22 

percent of all jobs are in electronics.  

https://masseconomics.com/data-fab/
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Figure 2.4.3 Electronics Employment Concentrations by County, 2023 

 
Source: Cambridge Econometrics with county level employment data from Mass Economicsô dataFab https://masseconomics.com/data-fab/.     

Wages in the electronics cluster vary by industry but are generally higher than the average wage in the region. 

Household appliance and electronics wholesalers earn the highest wages ($91,000) followed by computer and 

electronic product manufacturers ($88,000). Wages in the electronics cluster are substantially higher than the 

average wage in Appalachia, which is about $59,000.  

https://masseconomics.com/data-fab/
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Figure 2.4.4 Wages in the Electronics Cluster in Appalachia and Comparison, 2023

 
Source: Cambridge Econometrics with county level employment data from Mass Economicsô dataFab https://masseconomics.com/data-fab/.  

Note: Bars show average wages for individual industries in Appalachia and the cluster overall. The comparison lines show average wages for all 

manufacturing jobs in Appalachia and all jobs in Appalachia.  

 

Of the $110 billion of electronics produced in Appalachia in 2022, $83 billion (76 percent) was shipped outside 

of the region and $14 billion (12 percent) was exported to other countries. Computer & electronic product 

manufacturing was the largest industry in 2022, producing $61 billion and exporting $8.2 billion. Despite having 

slightly fewer employees than the South (see above), the North subregion produced the largest value of 

electronics in 2022 ($42 billion). At the same time, the South Central subregion had the largest export value in 

2022 ($4.8 billion) due to its relatively high export share (19 percent).  
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Table 2.5 Electronics Outbound and Export Value and Intensity, 2022 

  

Total 
Value 

Produced  
($ Billions) 

Outbound 
Value  

($ 
Billions) 

Export 
Value  

($ Billions) 
Outbound 

Share 
Export 
Share 

Cluster Total 

Electronics $110.2 $83.3 $13.7 76% 12% 

By Industry 

Computer & Electronic Prod. Manuf. $61.0 $45.8 $8.2 75% 13% 

Electrical Equip., Appliance, & Component 
Manuf. $33.7 $25.6 $3.8 76% 11% 

Household Appliance & Electronics Wholesalers $15.5 $11.9 $1.7 77% 11% 

By Region 

North $41.6 $34.0 $4.0 82% 10% 

North Central $5.8 $4.5 $0.9 77% 16% 

South Central $25.6 $21.1 $4.8 83% 19% 

South $37.2 $30.9 $4.1 83% 11% 
Source: Cambridge Econometrics based on data from 1) The Bureau of Transportation Statisticsô Freight Analysis Framework 5 https://www.bts.gov/faf, 

2) Mass Economicsô dataFab https://masseconomics.com/data-fab/, and 3) The Bureau of Transportation Statisticsô Commodity Flow Survey (CFS) 

https://www.bts.gov/cfs.  

Note: Values converted to real 2023 dollars using the CPI. The total outbound value by subregion does not add up to the Appalachia total due to trade 

between subregions.  

Electronics exports increased by 22 percent between 2017 and 2022, from $11.3 billion to $13.7 billion. All 

three industries in the cluster experienced substantial growth in exports during the period, though computer and 

electronics product manufacturing grew the fastest ($1.7 billion, a 26 percent increase).  

Detroit, MI is the top port of exit for all three industries in the electronics cluster, with over $2 billion of 

Appalachiaôs exports moving through the city. Buffalo, NY and Chicago, IL, other ports connecting the United 

States with Canada, are also commonly used for Appalachiaôs electronics exports. Given that many electronics 

products tend to be high value and low weight, several regions with inland airports are used to export products 

from Appalachia, including Memphis, TN ($1.2 billion), Louisville, KY ($1.0 billion), and Atlanta, GA ($0.5 

billion). Memphis and Louisville are also major shipping hubs for private shipping companies such as FedEx 

and UPS, which contributes to their importance as inland ports of exit for this cluster. Alaska is also an 

important port of exit, likely moving electronics exports to trading partners in Asia.  

https://www.bts.gov/faf
https://masseconomics.com/data-fab/
https://www.bts/
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Figure 2.4.5 Top Ports of Exit for the Electronics Cluster by Industry, 2022 

 
Source: Cambridge Econometrics based on data from 1) The Bureau of Transportation Statisticsô Freight Analysis Framework 5 https://www.bts.gov/faf, 

2) Mass Economicsô dataFab https://masseconomics.com/data-fab/, and 3) The Bureau of Transportation Statisticsô Commodity Flow Survey (CFS) 

https://www.bts.gov/cfs.  

Note: Rings are offset from port centroids so each industryôs ring is visible. 

Over one quarter of electronics exports from Appalachia are to Canada, totaling over $3.5 billion in 2022. 

Europe is the next largest importer of Appalachiaôs electronics, totaling $2.9 billion in 2022.  

https://www.bts.gov/faf
https://masseconomics.com/data-fab/
https://www.bts/
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Figure 2.4.6 Electronics Cluster Export Destinations, 2022 

 
Source: Cambridge Econometrics based on data from 1) The Bureau of Transportation Statisticsô Freight Analysis Framework 5 https://www.bts.gov/faf, 

2) Mass Economicsô dataFab https://masseconomics.com/data-fab/, and 3) The Bureau of Transportation Statisticsô Commodity Flow Survey (CFS) 

https://www.bts.gov/cfs.  

Note: Foreign zones are defined by the United Nations Statistics Division: https://unstats.un.org/unsd/methodology/m49/.  

 

Freight exported from Appalachia must first be transported to a port of exit within the United States. During this 

first leg of the journey, most electronics (61 percent) are shipped by truck. Because electronics tend to be high 

value and low weight, air transport is also a common mode of transportation from Appalachia to the port of exit, 

accounting for 35 percent of electronics exports.   

From the port of exit to the final destination, electronics are transported most frequently by air (52 percent of the 

total exports). Trucking is a common mode of transport for products shipped to Mexico and Canada and is used 

to transport a 32 percent of electronics exports.  

https://www.bts.gov/faf
https://masseconomics.com/data-fab/
https://www.bts/
https://unstats.un.org/unsd/methodology/m49/
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Table 2.6 Electronics Cluster Export Mode from Appalachia, 2022 

Computer & Electronic Prod. Manuf. 
Electrical Equip., Appliance, & 

Component Manuf. 
Household Appliance & Electronics 

Wholesalers 

Mode 

Export 
Value 
2022 

(Billions) 

Share 
of Total 
Exports Mode 

Export 
Value 
2022 

(Billions) 

Share 
of Total 
Exports Mode 

Export 
Value 
2022 

(Billions) 

Share of 
Total 

Exports 

Air (including 
truck-air) $4.68 57% 

Air (including 
truck-air) $1.68 45% 

Air (including 
truck-air) $0.82 47% 

Truck $2.31 28% Truck $1.44 38% Truck $0.66 38% 

Water $1.16 14% Water $0.59 16% Water $0.24 14% 

Rail $0.04 <1% Rail $0.04 1% Rail $0.01 1% 

Multiple 
modes & mail $0.04 <1% 

Multiple 
modes & mail $0.01 <1% 

Multiple 
modes & mail $0.00 <1% 

 Source: Cambridge Econometrics based on data from 1) The Bureau of Transportation Statisticsô Freight Analysis Framework 5 https://www.bts.gov/faf, 

2) Mass Economicsô dataFab https://masseconomics.com/data-fab/, and 3) The Bureau of Transportation Statisticsô Commodity Flow Survey (CFS) 

https://www.bts.gov/cfs.  

 

 

 

 

The machinery cluster is made up of three industries:  

¶ Machinery Manufacturing (NAICS 333) which includes the manufacturing of all machinery end 

https://www.bts.gov/faf
https://masseconomics.com/data-fab/
https://www.bts/
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products that use mechanical force to forge, stamp, bend, weld, or assemble.  

¶ Commercial Equipment Wholesalers (NAICS 4234) which covers the distribution of professional and 

commercial equipment such as office and computer equipment or medical or dental supplies.  

¶ Machinery and Equipment Supplies Wholesalers (NAICS 4238) which includes the distribution of 

construction, mining, farm, garden, and industrial machinery, equipment, and supplies.  

 

In 2023, the machinery cluster employed 192,000 people in Appalachia. The machinery manufacturing industry 

is the largest employer, accounting for over half of the clusterôs total employment each year (just over 100,000 

jobs). The steady growth in the clusterôs employment over the last decade was spread across the three 

industries, each of which saw an increase in employment over the period. However, the commercial equipment 

wholesalers industry grew at the fastest pace (14 percent) while machinery manufacturing grew the slowest (4 

percent).  

Figure 2.5.1 Employment in the Machinery Cluster by Industry 

 
Source: Cambridge Econometrics with county level employment data from Mass Economicsô dataFab https://masseconomics.com/data-fab/ and the 

Bureau of Transpiration Statisticsô Commodity Flow Survey (CFS) https://www.bts.gov/cfs.  

About 40 percent of the regionôs employment in the machinery cluster was in the South subregion in 2023 

(75,000 workers). Employment in the South subregion also grew the fastest, increasing by 21 percent between 

https://masseconomics.com/data-fab/
https://www.bts/
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2013 and 2023, and overtaking the North as the largest regional employer for the cluster. This was followed by 

the South Central subregion which grew by 14 percent. At the same time, employment in the North and North 

Central subregions declined by 7 and 2 percent, respectively.  

Figure 2.5.2 Employment in the Machinery Cluster by Subregion 

 
Source: Cambridge Econometrics with county level employment data from Mass Economicsô dataFab https://masseconomics.com/data-fab/.   

Three counties make up 16 percent of the clusterôs total employment in Appalachia:  

¶ Gwinnett County, GA (in the Greater Atlanta area) with 13,200 employees 

¶ Greenville County, SC (including the city of Greenville and located near Inland Port Greer10) with 10,000 

employees 

¶ Allegheny County, PA (which includes the city of Pittsburgh) with 8,400 employees  

In some smaller counties, machinery accounts for a large share of total employment. In Fulton County, PA, 29 

percent of all jobs fall under the machinery cluster (1,350 total jobs). In Morgan County, OH, 19 percent of all 

jobs in the county are in machinery (450 jobs).  

 

10 For more information on the inland port, see https://scspa.com/facilities/inland-port-greer/.  

https://masseconomics.com/data-fab/
https://scspa.com/facilities/inland-port-greer/
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Figure 2.5.3 Machinery Employment Concentrations by County, 2023 

 
Source: Cambridge Econometrics with county level employment data from Mass Economicsô dataFab https://masseconomics.com/data-fab/.     

Wages in the machinery cluster vary by industry but are consistently higher than the average wage in the 

region, which is about $59,000. Commercial equipment wholesalers earn the highest wages (almost $100,000) 

followed by machinery equipment and supplies wholesalers ($84,000) and machinery manufacturers ($75,000). 

https://masseconomics.com/data-fab/
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Figure 2.5.4 Wages in the Machinery Cluster in Appalachia and Comparison, 2023

 
Source: Cambridge Econometrics with county level employment data from Mass Economicsô dataFab https://masseconomics.com/data-fab/.  

Note: Bars show average wages for individual industries in Appalachia and the cluster overall. The comparison lines show average wages for all 

manufacturing jobs in Appalachia and all jobs in Appalachia.  

 

Of the $117 billion of machinery produced in Appalachia in 2022, $85 billion (73 percent) was shipped outside 

of the region and $13 billion (12 percent) was exported to other countries. Machinery manufacturing is the 

largest of the clusterôs four industries, with $77 billion in output in Appalachia in 2022 and 67 percent of the 

clusterôs exports. In 2022, the South subregion produced and exported the most machinery products ($44 billion 

produced and $5 billion exported).  
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Table 2.7 Machinery Outbound and Export Value and Intensity, 2022 

  

Total 
Value 

Produced  
($ 

Billions) 

Outbound 
Value  

($ 
Billions) 

Export 
Value  

($ 
Billions) 

Outbound 
Share 

Export 
Share 

Cluster Total 

Machinery $116.9 $84.9 $13.5 73% 12% 

By Industry 

Machinery Manuf. $76.8 $55.9 $9.0 73% 12% 

Commercial Equip. Wholesalers $13.0 $9.4 $1.5 72% 11% 

Machinery, Equip., & Supplies 
Wholesalers $27.1 $19.7 $3.0 73% 11% 

By Region 

North $35.7 $28.2 $3.5 79% 10% 

North Central $10.0 $7.9 $1.8 79% 18% 

South Central $27.0 $23.4 $3.2 87% 12% 

South $44.3 $33.5 $5.1 76% 12% 
Source: Cambridge Econometrics based on data from 1) The Bureau of Transportation Statisticsô Freight Analysis Framework 5 https://www.bts.gov/faf, 

2) Mass Economicsô dataFab https://masseconomics.com/data-fab/, and 3) The Bureau of Transportation Statisticsô Commodity Flow Survey (CFS) 

https://www.bts.gov/cfs.  

Note: Values converted to real 2023 dollars using the CPI. The total outbound value by subregion does not add up to the Appalachia total due to trade 

between subregions.  

Exports from equipment wholesalers increased by 24 percent since 2017. In contrast, the machinery 

manufacturing and machinery equipment and supplies wholesaler industries both experienced a 15 percent 

decline in exports in 2020, the year of the Covid-19 pandemic, and have not recovered to pre-pandemic levels. 

Ports of exit for Appalachiaôs machinery products are spread throughout much of the United States and include 

water ports such as New York City, NY and Charleston, SC, trucking ports such as Laredo, TX and Detroit, MI, 

and airports in Memphis, TN and Louisville, KY.  

https://www.bts.gov/faf
https://masseconomics.com/data-fab/
https://www.bts/
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Figure 2.5.5 Top Ports of Exit for the Machinery Cluster by Industry, 2022 

 
Source: Cambridge Econometrics based on data from 1) The Bureau of Transportation Statisticsô Freight Analysis Framework 5 https://www.bts.gov/faf, 

2) Mass Economicsô dataFab https://masseconomics.com/data-fab/, and 3) The Bureau of Transportation Statisticsô Commodity Flow Survey (CFS) 

https://www.bts.gov/cfs.  

Note: Rings are offset from port centroids so each industryôs ring is visible. 

Canada is the largest importer of Appalachiaôs machinery products, totaling $3.8 billion in 2022, followed by 

Europe with $3.2 billion. Together, these two areas are the destination for over half of Appalachiaôs machinery 

exports.   

https://www.bts.gov/faf
https://masseconomics.com/data-fab/
https://www.bts/
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Figure 2.5.6 Machinery Cluster Export Destinations, 2022 

 
Source: Cambridge Econometrics based on data from 1) The Bureau of Transportation Statisticsô Freight Analysis Framework 5 https://www.bts.gov/faf, 

2) Mass Economicsô dataFab https://masseconomics.com/data-fab/, and 3) The Bureau of Transportation Statisticsô Commodity Flow Survey (CFS) 

https://www.bts.gov/cfs.  

Note: Foreign zones are defined by the United Nations Statistics Division: https://unstats.un.org/unsd/methodology/m49/.  

 

Freight exported from Appalachia must first be transported to a port of exit within the United States. During this 

first leg of the journey, most machinery is shipped by truck (63 percent). The next most common mode is via air, 

which accounts for 27 percent of machinery en route to a port of exit.  

From the port of exit to the final destination, machinery products are transported most frequently by air (41 

percent of the clusterôs total export value). Truck is also a common mode for all machinery industries, 

particularly for exports shipped to Mexico and Canada, and is used to transport about one third of the clusterôs 

products.  

https://www.bts.gov/faf
https://masseconomics.com/data-fab/
https://www.bts/
https://unstats.un.org/unsd/methodology/m49/
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Table 2.8 Machinery Cluster Export Mode from Appalachia, 2022 

Machinery Manuf. Commercial Equip. Wholesalers 
Machinery, Equip., & Supplies 

Wholesalers 

Mode 

Export 
Value 2022 
(Billions) 

Share of 
Total 

Exports Mode 

Export 
Value 2022 
(Billions) 

Share of 
Total 

Exports Mode 

Export 
Value 2022 
(Billions) 

Share of 
Total 

Exports 

Air (including 
truck-air) $3.51 39% 

Air (including 
truck-air) $0.90 61% 

Air (including 
truck-air) $1.10 37% 

Truck $3.12 35% Truck $0.32 22% Truck $1.02 34% 

Water $2.09 23% Water $0.23 16% Water $0.77 26% 

Rail $0.27 3% 
Multiple 
modes & mail $0.01 <1% Rail $0.09 3% 

Multiple 
modes & mail $0.03 <1% Rail $0.00 <1% 

Multiple 
modes & mail $0.01 <1% 

 Source: Cambridge Econometrics based on data from 1) The Bureau of Transportation Statisticsô Freight Analysis Framework 5 https://www.bts.gov/faf, 

2) Mass Economicsô dataFab https://masseconomics.com/data-fab/, and 3) The Bureau of Transportation Statisticsô Commodity Flow Survey (CFS) 

https://www.bts.gov/cfs.  

 

 

 

 

The metals and minerals cluster is made up of four industries:  

¶ Nonmetallic Mineral Product Manufacturing (NAICS 327) which involves transforming mined or 

https://www.bts.gov/faf
https://masseconomics.com/data-fab/
https://www.bts/
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quarried materials like sand, stone, and clay into products for intermediate or final consumption. 

¶ Primary Metal Manufacturing (NAICS 331) which includes processes such as smelting and refining 

and the production of metal alloys and basic metal products like strips, sheets, bars, rods, and wires.  

¶ Fabricated Metal Product Manufacturing (NAICS 332) which involves transforming metal into 

intermedial or final products through forging, stamping, welding, or assembling.  

¶ Miscellaneous Manufacturing (NAICS 339) which covers a wide range of manufacturing activities but 

is included in this cluster due to its inclusion of melting and shaping of precious metals to make jewelry 

and the bending forming and assembly used in making medical products. 

 

In 2023, the metals and minerals cluster employed 306,000 people in Appalachia ï the largest of the seven 

export-oriented industry clusters. The fabricated metals products manufacturing industry accounts for about half 

of the clusterôs total employment in the region and grew by 6 percent over the last decade. In contrast, 

employment in the primary metal manufacturing industry saw a small (1 percent) decline during that period.  

Figure 2.6.1 Employment in the Metals and Minerals Cluster by Industry 

 
Source: Cambridge Econometrics with county level employment data from Mass Economicsô dataFab https://masseconomics.com/data-fab/ and the 

Bureau of Transpiration Statisticsô Commodity Flow Survey (CFS) https://www.bts.gov/cfs.  

https://masseconomics.com/data-fab/
https://www.bts/
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About 42 percent of the regionôs employment in the metals and minerals cluster is in the North subregion 

(127,000 workers). However, that subregion experienced a 5 percent decline in employment over the last 

decade (exacerbated by the Covid-19 pandemic in 2020) while the South and South Central subregions each 

grew by over 15 percent.  

Figure 2.6.2 Employment in the Metals and Minerals Cluster by Subregion 

 
Source: Cambridge Econometrics with county level employment data from Mass Economicsô dataFab https://masseconomics.com/data-fab/.   

In general, employment in the metals and minerals cluster is prevalent throughout the North, South Central and 

South subregions, with particularly high levels of employment in the following areas: 

¶ Allegheny County, PA (which includes the city of Pittsburgh) and Westmoreland County, PA (in the 

Greater Pittsburgh Area) with 11,300 and 6,700 employees, respectively 

¶ Jefferson County, AL (which includes the city of Birmingham) with 10,400 employees 

¶ Anderson County, TN (in the Greater Knoxville Area) with 9,000 employees and making up 22 percent 

of the countyôs total jobs 

Some smaller metro areas also have concentrations of employment in metal and minerals, such as the Greater 

Scranton Area, PA with 5,400 employees in Luzerne County and 3,700 in Lackawanna County, Erie County, 

PA (which includes the city of Erie) with 5,000 employees, and Mahoning County, OH (which includes the city of 

Youngstown) with 4,900 employees in the cluster. 

https://masseconomics.com/data-fab/
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In some smaller counties, metals and minerals jobs account for a large share of total employment: 

¶ Cameron County, PA where the 500 machinery employees make up 38 percent of the countyôs jobs 

¶ Van Buren County, TN where the 100 machinery employees make up 35 percent of the countyôs jobs 

¶ Elk County, PA where the 3,100 machinery employees make up 25 percent of the countyôs jobs 

Figure 2.6.3 Metals and Minerals Employment Concentrations by County, 2023 

 
Source: Cambridge Econometrics with county level employment data from Mass Economicsô dataFab https://masseconomics.com/data-fab/.     

Wages in the metals and minerals cluster vary by industry but are generally higher than the average wage in 

the region. Primary metal manufacturers earn the highest wages ($85,000). Other industries in the cluster earn 

about $67,000, in line with the average wage for all manufacturing jobs in Appalachia.   

https://masseconomics.com/data-fab/
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Figure 2.6.4 Wages in the Metals and Minerals Cluster in Appalachia and Comparison, 2023

 
Source: Cambridge Econometrics with county level employment data from Mass Economicsô dataFab https://masseconomics.com/data-fab/.  

Note: Bars show average wages for individual industries in Appalachia and the cluster overall. The comparison lines show average wages for all 

manufacturing jobs in Appalachia and all jobs in Appalachia.  

 

Of the $161 billion of metals and minerals produced in Appalachia in 2022, $116 billion (72 percent) was 

shipped outside of the region and $13 billion (8 percent) was exported to other countries. The primary and 

fabricated metal manufacturing industries were the largest of the clusterôs four industries, together accounting 

for 67 percent of the clusterôs value produced, while miscellaneous manufacturing had the highest export share 

(12%) with $3.5 billion in exports. The North subregion had the highest production in the cluster in 2022, 

totaling $65 billion, as well as the highest export value ($5 billion).  
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Table 2.9 Metals and Minerals Outbound and Export Value and Intensity, 2022 

  

Total Value 
Produced  
($ Billions) 

Outbound 
Value  

($ Billions) 
Export Value  
($ Billions) 

Outbound 
Share 

Export 
Share 

Cluster Total 

Metals & Minerals $160.7 $116.0 $12.8 72% 8% 

By Industry 

Nonmetallic Mineral Prod. Manuf. $24.2 $17.3 $1.5 72% 6% 

Primary Metal Manuf. $48.5 $34.9 $3.0 72% 6% 

Fabricated Metal Prod. Manuf. $58.7 $42.6 $4.7 73% 8% 

Misc. Manuf. $29.3 $21.1 $3.5 72% 12% 

By Region 

North $65.1 $50.1 $4.5 77% 7% 

North Central $11.7 $9.3 $1.2 80% 10% 

South Central $32.1 $27.4 $2.8 85% 9% 

South $51.8 $40.1 $4.2 77% 8% 
Source: Cambridge Econometrics based on data from 1) The Bureau of Transportation Statisticsô Freight Analysis Framework 5 https://www.bts.gov/faf, 

2) Mass Economicsô dataFab https://masseconomics.com/data-fab/, and 3) The Bureau of Transportation Statisticsô Commodity Flow Survey (CFS) 

https://www.bts.gov/cfs.  

Note: Values converted to real 2023 dollars using the CPI. The total outbound value by subregion does not add up to the Appalachia total due to trade 

between subregions.  

Appalachiaôs exports in the nonmetallic mineral, primary metal, and fabricated metal manufacturing industries 

peaked in 2018 but have since declined. By 2022, exports from the nonmetallic mineral and fabricated metal 

manufacturing industries fell by over 16 percent compared to their 2018 values while the primary metal 

manufacturing industry experienced a 29 percent decline in exports. Exports in miscellaneous manufacturing, 

on the other hand, continued to grow after 2018 and increased by 27 percent between 2017 and 2022. This 

broad industry included some activities other than metals and minerals which could be driving that disparity.  

Ports of exit for Appalachiaôs metals and minerals products are spread throughout the United States and 

include water ports such as New York City, NY, Savannah, GA and Charleston, SC, trucking ports such as 

Laredo, TX and Detroit, MI, and airports in Memphis, TN, Atlanta, GA, and Louisville, KY.  

https://www.bts.gov/faf
https://masseconomics.com/data-fab/
https://www.bts/
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Figure 2.6.5 Top Ports of Exit for the Metals and Minerals Cluster by Industry, 2022 

 
Source: Cambridge Econometrics based on data from 1) The Bureau of Transportation Statisticsô Freight Analysis Framework 5 https://www.bts.gov/faf, 

2) Mass Economicsô dataFab https://masseconomics.com/data-fab/, and 3) The Bureau of Transportation Statisticsô Commodity Flow Survey (CFS) 

https://www.bts.gov/cfs.  

Note: Rings are offset from port centroids so each industryôs ring is visible. 

In all four of the clusterôs industries, Europe is the most common destination for Appalachiaôs metals and 

minerals, accounting for over $3.7 billion (29 percent) of the clusterôs exports. Canada and Eastern Asia are 

also frequent destinations for metals and minerals exports, totaling in $2.7 billion and $2.1 billion, respectively in 

2022.  

https://www.bts.gov/faf
https://masseconomics.com/data-fab/
https://www.bts/
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Figure 2.6.6 Metals and Minerals Cluster Export Destinations, 2022 

 
Source: Cambridge Econometrics based on data from 1) The Bureau of Transportation Statisticsô Freight Analysis Framework 5 https://www.bts.gov/faf, 

2) Mass Economicsô dataFab https://masseconomics.com/data-fab/, and 3) The Bureau of Transportation Statisticsô Commodity Flow Survey (CFS) 

https://www.bts.gov/cfs.  

Note: Foreign zones are defined by the United Nations Statistics Division: https://unstats.un.org/unsd/methodology/m49/.  

 

Freight exported from Appalachia must first be transported to a port of exit within the United States. During this 

first leg of the journey, most metals and minerals products are transported by truck (68 percent). The next most 

common mode is air, which accounts for 22 percent of metals and minerals value in transit to a port of exit. 

From the port of exit to the final destination, the most common mode of transport for metals and minerals varies 

by industry. Overall, air is the most common mode of transport for the cluster, accounting for 46 percent of total 

export value. This mode is particularly common for miscellaneous manufacturing products, where 68 percent 

travel by air. Truck and water are also common modes used to export metals and minerals, accounting for 27 

and 24 percent of exported value, respectively.  

https://www.bts.gov/faf
https://masseconomics.com/data-fab/
https://www.bts/
https://unstats.un.org/unsd/methodology/m49/
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Table 2.10 Metals and Minerals Cluster Export Mode from Appalachia, 2022 

Mode 

Export 
Value 2022 
(Billions) 

Share of 
Total 

Exports Mode 

Export 
Value 2022 
(Billions) 

Share of 
Total 

Exports 

Nonmetallic Mineral Prod. Manuf. Primary Metal Manuf. 

Water $0.55 36% Truck $1.01 33% 

Air (including truck-air) $0.53 35% Air (including truck-air) $0.98 32% 

Truck $0.39 25% Water $0.82 27% 

Rail $0.05 3% Rail $0.21 7% 

Multiple modes & mail $0.00 <1% Multiple modes & mail $0.01 <1% 

Fabricated Metal Prod. Manuf. Misc. Manuf. 

Air (including truck-air) $1.93 41% Air (including truck-air) $2.42 68% 

Truck $1.49 32% Water $0.58 16% 

Water $1.10 23% Truck $0.51 14% 

Rail $0.15 3% Multiple modes & mail $0.02 1% 

Multiple modes & mail $0.02 <1% Rail $0.01 <1% 
Source: Cambridge Econometrics based on data from 1) The Bureau of Transportation Statisticsô Freight Analysis Framework 5 https://www.bts.gov/faf, 

2) Mass Economicsô dataFab https://masseconomics.com/data-fab/, and 3) The Bureau of Transportation Statisticsô Commodity Flow Survey (CFS) 

https://www.bts.gov/cfs.  

 

 

 

 

https://www.bts.gov/faf
https://masseconomics.com/data-fab/
https://www.bts/
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The mining cluster is made up of two industries:  

¶ Mining (except Oil and Gas) (NAICS 212) which includes mining and preparing minerals including 

coal, metal ore, and nonmetallic minerals.  

¶ Petroleum and Coal Products Manufacturing (NAICS 324) which involves transforming crude 

petroleum and coal into usable products such as asphalt and lubricating oils.  

 

In 2023, the mining cluster employed 48,000 people in Appalachia, substantially lower than the 68,000 

employed a decade before. This loss in employment was entirely borne by the mining industry, which declined 

from 59,600 employees in 2013 to 39,500 in 2023. The petroleum and coal products manufacturing industry 

remained more constant over the period, fluctuating between 8,400 and 9,500 jobs in Appalachia. 

Figure 2.7.1 Employment in the Mining Cluster by Industry 

 
Source: Cambridge Econometrics with county level employment data from Mass Economicsô dataFab https://masseconomics.com/data-fab/ and the 

Bureau of Transpiration Statisticsô Commodity Flow Survey (CFS) https://www.bts.gov/cfs.  

Despite having a substantially smaller population than other subregions, the North Central subregion has the 

highest employment in mining due to its abundance of coal. While all parts of Appalachia experienced a decline 

in mining employment, the North Central subregion was the hardest hit, losing 39 percent of employees in the 

cluster.  

https://masseconomics.com/data-fab/
https://www.bts/
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Figure 2.7.2 Employment in the Mining Cluster by Subregion 

 
Source: Cambridge Econometrics with county level employment data from Mass Economicsô dataFab https://masseconomics.com/data-fab/.   

In Appalachia, employment in the mining cluster is concentrated in West Virginia, Alabama, and Pennsylvania. 

Together, the Appalachian portion of these three states accounts for 65 percent of the total cluster employment 

in the region. Within these states, several counties have particularly high mining employment:  

¶ Raleigh County, WV with 2,100 employees 

¶ Tuscaloosa County, AL (which includes the city of Tuscaloosa) with 1,800 employees 

¶ Allegheny County, PA (which includes the city of Pittsburgh) with 1,600 employees 

Mining is also a cornerstone of the economy of some relatively small counties. In Buchanan County and 

Dickenson County, two small counties in Virginia, mining accounts for about a quarter of total jobs. In three 

West Virginia Counties, McDowell, Mingo, and Barbour, mining makes up 23 percent of total jobs.  

https://masseconomics.com/data-fab/
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Figure 2.7.3 Mining Employment Concentrations by County, 2023 

 
Source: Cambridge Econometrics with county level employment data from Mass Economicsô dataFab https://masseconomics.com/data-fab/.     

Wages in the mining industry in Appalachia averaged about $96,000 in 2023, substantially higher than the 

average wage in the region ($59,000).  

https://masseconomics.com/data-fab/















































































