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Economic Impacts of Tennessee Air 
Cargo 
Introduction 
Beyond economic contributions in Tennessee due to airport operations and by facilitating visitor 
spending, Tennessee airports play an additional critical economic role by enabling businesses 
in the state to transport commodities and finished goods by air from suppliers and to customers 
located in long-distance domestic and international markets. Without support provided by air 
cargo services, the markets available to Tennessee companies would be curtailed due to the 
increased time required for transportation.  

Tennessee airport operations play a key role in the local economy by enabling local 
manufacturers and agricultural producers to transport f inished and intermediate goods to 
customers across the country and around the world. These airports are essential for local 
businesses to access both long-distance domestic and international markets in a timely manner. 
The cargo services supported by airports also allow Tennessee businesses to acquire 
specialized goods, use the globe to price and acquire commodities, and develop and maintain 
far-reaching customer bases.  

The off-airport air cargo analysis assesses the reliance of off-airport industries in Tennessee on 
cargo that is transported through Tennessee airports and calculates the economic contributions 
of this air cargo to off-airport businesses on both the statewide and regional bases. This 
analysis does not include the impacts of on-airport air cargo jobs, which are covered by other 
components of the Economic Impact Study. Two data sources were used to conduct this 
analysis of off-airport air cargo economic impacts: the U.S. Census Bureau’s Foreign Trade 
Division (collected by WISERTrade) and the Freight Analysis Framework (FAF, produced by the 
Bureau of Transportation Statistics and the Federal Highway Administration (FHWA)).  These 
data sources were analyzed through use of two models: vFreight™ and IMPLAN. More 
information on the sources and models is provided in a subsequent section. 

It is important to note that the off-airport air cargo analysis is by industry, not by company. Data 
that provides specific examples of companies within these industries is not available. 

The analysis evaluates how air cargo services provided by Tennessee airports support local 
economic development through connectivity to distant markets, and is documented in the 
following sections: 

 Statewide Results 
 Definitions 
 Data Sources and Models 
 A Case Study in Data Validation: MEM 
 Air Cargo Volume and Value 
 Methodology for Calculating the Economic Impact of Air Cargo  
 Summary of the Off-Airport Economic Impact of Tennessee’s Air Cargo 
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Statewide Results 
The results of the off-airport air cargo analysis show that, overall, air cargo services at 
Tennessee airports support over 82,000 off-airport jobs in the state and generate more than 
$19 billion in business revenue, as shown in Figure 1. The jobs and business revenue 
attributable to off-airport air cargo are separate from the jobs and business revenue supported 
by on-airport air cargo companies. These companies contribute to an individual airport’s 
economic impact to the state, whereas off-airport air cargo economic impacts are calculated on 
a Regional and statewide basis. 

Definitions 
Several economic terms used frequently throughout this analysis are defined below for clarity in 
reviewing the document. 

 Business revenue – The total economic output of an industry 
 Commodity – A commodity is a basic good that can be interchanged with other goods 

of the same type. Commodities are used in the production of other goods or services. 
 IMPLAN – The most widely-used economic modeling package in the United States. 

Provides a database of employment, labor income, value added, and output for 
industries for 546 industry sectors in Tennessee and for each county in Tennessee. 
“IMPLAN” previously stood for Impact Analysis for Planning 

 Income respending – The dollars spent in Tennessee from workers employed in off-
airport air cargo businesses 

 Labor income – Total dollars in salaries, wages, and benefits paid to all employees of a 
business or industry 

 Supplier sales – Portions of direct revenues used to purchase goods and services from 
Tennessee businesses  

 Value added – The economic productivity of each aviation-related business 
establishment, calculated as business revenue earned minus the cost of purchasing 
goods and services from other businesses 

Figure 1: Economic Impact of Air Cargo in Tennessee 
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Data Sources and Models 
Two air cargo data sources were used to conduct the analysis of off-airport air cargo economic 
impacts: the U.S. Census Bureau’s Foreign Trade Division (collected by WISERTrade) and the 
FAF, produced by the Bureau of Transportation Statistics and the FHWA. Volumes from these 
data have been compared to the FHWA and Air Carrier Statistics database, also known as the 
T-100 database, which can be aggregated by airport. The following contains additional 
information on both WISERTrade and the FAF: 

 WISERTrade information reports weights and values of each commodity shipped to or 
from international destinations that are collected by the U.S. Foreign Trade Division of 
the U.S. Census Bureau. These reports are specific to airports but are limited to 
international trade. Commodities are classified according to the Harmonized System.1 
WISERTrade contains data for: Nashville International Airport (BNA), Lovell Field (CHA), 
McGhee Tyson Airport (TYS), Memphis International Airport (MEM), and Tri-Cities 
Airport (TRI). 

 FAF integrates data from a variety of sources to create a comprehensive picture of 
cargo movement between U.S. geographic zones, including major metropolitan areas 
and the remaining nonmetropolitan areas of each state. FAF provides this data for all 
modes of transportation including aviation for commodities at the 2-digit level of the 
Standard Classification of Transported Goods (SCTG) codes. The FAF is primarily 
based on the 2012 Commodity Flow Survey and was last updated in 2018. SCTG codes 
used in this analysis include 38 – Precision instruments, 35 – Electronics, 37 – 
Transportation equipment, and 21 – Pharmaceuticals, which comprise the four 
commodities with the greatest share of air cargo value in Tennessee.  

WiserTRADE and FAF data are integrated into vFreight™, a data product specifically designed 
for assessing the economic significance of domestic and international freight on county, 
regional, and state economies.2 In addition to freight data sets, vFreight™ incorporates county-
level economic models from IMPLAN to spatially allocate freight f lows to the industries which 
produce and consume them. lMPLAN is the most widely used economic modeling package in 
the United States. IMPLAN provides a database of employment, labor income, value added and 
output for industries for 546 industry sectors in Tennessee and for each county in Tennessee. 
This feature allows direct impacts to be estimated when only partial direct data are provided. 
IMPLAN is also used to calculate economic impacts across and between regions. Economic 
impacts refer to measuring streams of revenues that begin the production of goods that rely on 
air cargo services at Tennessee airports. 

Commodity reporting is in 2-digit SCTG Commodity Classification for seven different modes 
(including an “air and truck” combination) with county detail for domestic freight flows, and port 
detail for international freight flows. This level of detail is essential for estimating economic 
impacts at a customized regional level such as the four regions defined by TDOT and described 
later in this document.3 The volumes of air cargo in vFreight™ are compared to the T-100 data 
(the Air Carrier Statistics database), which contains domestic and international airline market 

 
1 The Harmonized System is the predominant international commodity classification usage for 
international trade and is used by over 200 countries for assessing tariffs. EBP has developed a 
crosswalk between the two commodity codes for cohesive reporting and analysis. 
2 Additional information can be found at: http://tredis.com/products/tredis-freight 
3 Tennessee’s 95 counties are divided into four TDOT regions, as shown in Figure 13. 

http://tredis.com/products/tredis-freight
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and segment data.4 The data shows reports from certificated U.S. air carriers on monthly air 
carrier traffic information using Form T-100. These data can be used to determine the total 
volume of cargo handled at specific airports. However, as T-100 does not provide any detailed 
information about that cargo, such as the true origin and final destination of the goods, or 
commodities that are carried, it cannot be used to determine how air cargo interacts with the 
local economy.  

County-level economic business revenue data by industry sectors are assembled by IMPLAN 
from federal sources, primarily from the U.S. Bureau of Economic Analysis (BEA). Data 
assembled by IMPLAN provide detail on the commodities used in the production of goods for 
each industry by county. Using these data also allow for estimates of commodities produced by 
Tennessee industries and sold out of state. A series of techniques that link vFreight™ data and 
economic impact models was generated for this analysis.5 These techniques identify the portion 
of industry activity that is reliant on air cargo by overlaying commodity flows, economic 
geography, and industries’ production processes, which provides an assessment of how air 
cargo affects the state economy outside of airports.

 
4 Segment data counts the value for each leg of a trip, while market data only counts enplaned 
passengers/cargo once so long as they remain on the same aircraft. For these reasons, segment data 
of ten includes larger numbers than market data. 
5 Both the vFreight data product and the IMPLAN economic impact model are proprietary tools employed 
by EBP analysts. EBP has applied the techniques for using these tools for many airports and they are 
described in this document in a transparent manner. 
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A Case Study in Data Validation: MEM 
Memphis International Airport (MEM) provides a good example of why vFreight™ was leveraged as the best data source for this 
freight and economic analysis. MEM contains the FedEx Global Hub and handles almost five million tons of cargo annually, 
making it the busiest cargo airport in the western hemisphere. However, much of this cargo does not interact with the Tennessee 
economy, as shippers use MEM as the port of entry for international goods and landing point for domestic goods before being 
flown to another final destination. This leads to significant discrepancies in reporting between data sources.  

It is not possible to differentiate between pass-through, domestic, and international cargo in the T-100. Figure 2 compares 
domestic, international, and total volumes from the T-100 data to WISERTrade and FAF. The figure compares data when FedEx 
is included (left) and excluded (right). This reveals that the WISERTrade data best matches the T-100 data on international 
cargo when FedEx data are excluded. Similarly, the FAF has comparable volumes to T-100 data on domestic cargo when FedEx 
data are excluded. The vFreight™ blended dataset better represents domestic and international data than either FAF or 
WISERTrade alone (or other sources) and leverages significant additional validation and prior analysis. 

Figure 2: Total Air Cargo Handled at Memphis International Airport (2018 data, 2019-adjusted dollars) including FedEx and excluding FedEx Associated 
Traffic (Left Scale Ten Times Larger) 



 

6 

 

Air Cargo Volume and Value 
About 250,000 tons of air cargo, valued at roughly $40 billion flows through Tennessee airports 
as inputs to businesses in the state or as sales shipped by air to long-distance markets. The 
following sections present the international and domestic flows of commodities that are 
transported through Tennessee airports and support businesses across the state. 

International Air Cargo 
According to analysis of vFreight™ data, roughly 175,000 tons of international air cargo valued 
at $27 billion flow to and from Tennessee businesses through airports in the state. Table 1 
displays the major commodities that are internationally imported and exported in order of 2019 
value. Precision instruments account for 43 percent of the value of Tennessee-produced 
products exported through state airports, and precision instruments, electronics, and machinery 
each account for 17 to 18 percent of exports by weight (a total of 52 percent of all exports).6 
Electronics also represent 67 percent of the value and 40 percent of the weight of international 
imports. 

As previously mentioned, cargo flows which use Tennessee airports but do not otherwise 
interact with the state economy are excluded in assessing the importance of air cargo to 
Tennessee industries. For example, goods that arrive via FedEx at MEM and are flown to other 
states are excluded from this analysis. Therefore, the air cargo volumes shown in Table 1 may 
be smaller than other estimates of cargo volumes. 

Table 1: Volumes of Air Cargo used by Tennessee Industries: Top 5 International Air Commodities by Value of 
Exports and Imports 

Commodity 
Exported 

Internationally 
Tons 

Value in 
millions 
of 2019$ 

Share 
of 

Value 

Commodities 
Imported 

Internationally 
Tons 

Value in 
millions 
of 2019$ 

Share 
of 

Value 

Precision 
Instruments and 
Apparatus 

7,683 2,792 43% Electronics and 
Other Electrical 
Equipment and 
Components 

51,057 13,878 67% 

Electronics and 
Other Electrical 
Equipment and 
Components 

7,941 1,282 20% Pharmaceutical 
Products 

8,509 2,893 14% 

Transportation 
Equipment (not 
incl. Motorized 
Vehicles) 

1,267 693 11% Precision 
Instruments and 
Apparatus 

7,255 1,887 9% 

Pharmaceutical 
Products 

1,609 564 9% Machinery 13,809 703 3% 

 
6 Examples of precision instruments include many medical instruments, such as x-ray machines, and 
photographic equipment, such as cameras and photocopying machines. 
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Commodity 
Exported 

Internationally 
Tons 

Value in 
millions 
of 2019$ 

Share 
of 

Value 

Commodities 
Imported 

Internationally 
Tons 

Value in 
millions 
of 2019$ 

Share 
of 

Value 

Machinery 7,975 413 6% Textiles and 
Leather 

26,158 594 3% 

Other1 18,673 686 11% Other1 22,385 724 4% 

All 
Commodities 

45,148 6,430 100% All 
Commodities 

129,173 20,679 100% 

Source: EBP using vFreight™ 

1Other exported air commodities include 28 categories of commodities ranging from chemical products to meat and 
seafood. Other imported air commodities include 31 categories of commodities ranging from miscellaneous 

manufacturing products to metallic ores. 
 

 

Figure 3 and Figure 4 display the total value of international air cargo imports and exports, 
respectively, estimated to be produced and consumed within Tennessee counties. Of particular 
note are the relatively high values of imports and exports that support industries proximate to 
MEM and BNA, including Shelby and Davidson counties where the airports are located.  

The figures highlight the importance of MEM and BNA. MEM handles more than $2.8 billion of 
exports, accounting for more than 43 percent of all goods being exported from Tennessee via 
air. MEM also handles around 14 percent of all air cargo imports, about $2.9 billion of goods. In 
addition, BNA receives nearly 11 percent of air cargo imports to Tennessee and almost 8 
percent of air exports. While the Nashville and Memphis airports are the two largest in the state, 
McGhee Tyson Airport (TYS) and Lovell Field (CHA) each handle over a billion dollars in 
imported cargo and together ship out half a billion dollars in exports. 
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Figure 3: Total Value of International Air Cargo Imports (in Millions of Dollars) 

 
Figure 4: Total Value of International Air Cargo Exports (in Millions of Dollars) 
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Domestic Air Cargo 
Table 2 shows the major commodities moving domestically in or out of Tennessee in order of 
2019 value. Pharmaceutical products account for around a third of the value of domestic exports 
(outbound cargo) from Tennessee. Transportation equipment, not including motorized vehicles, 
accounts for more than a quarter of domestic exports (outbound cargo) and more than 77 
percent of all domestic imports (inbound cargo).7 In total, more than $8 billion of transportation 
equipment are imported domestically into Tennessee, much more than any other commodity. 
Table 2: Volumes of Air Cargo used by Tennessee Industries: Top 5 Domestic Air Commodities by Value of Inbound 

and Outbound Movements 

Commodities 
Outbound 

Domestically 
Tons 

Value in 
millions 
of 2019$ 

% of 
Value 

Commodities 
Inbound 

Domestically 
Tons 

Value in 
millions 
of 2019$ 

% of 
Value 

Pharmaceutical 
Products 

3,098 818 33% Transportation 
Equipment (not 
incl. Motorized 
Vehicles) 

4,216 8,223 77% 

Transportation 
Equipment (not 
incl. Motorized 
Vehicles) 

1,460 649 26% Electronics and 
Other Electrical 
Equipment and 
Components 

22,345 833 8% 

Precision 
Instruments 
and Apparatus 

5,370 531 21% Precision 
Instruments 
and Apparatus 

4,035 619 6% 

Electronics and 
Other Electrical 
Equipment and 
Components 

2,758 261 11% Motorized 
Vehicles 

6,868 454 4% 

Textiles and 
Leather 

3,502 103 4% Pharmaceutical 
Products 

1,494 197 2% 

Other1  8,431 119 5% Other1 9,558 296 3% 

All 
Commodities 

24,619 2,481 100% All 
Commodities 

48,516 10,622 100% 

Source: EBP using vFreight™ 

1Other outbound air commodities include 12 categories of commodities ranging from chemical products to paper 
articles. Other inbound air commodities include 20 categories of commodities ranging from plastics/rubber to base 

metals. 
 

 

 
7 Examples of transportation equipment includes locomotives, aircrafts and respective parts thereof. Please note that this category 
does not include motorized vehicles.  
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Figure 5 and Figure 6 display the estimated value of domestic air cargo shipments traveling in 
or out of Tennessee airports that are produced and consumed by industries in Tennessee 
counties. While the figures confirm the importance of MEM and BNA as major air cargo hubs, 
they also show that airports in every region of Tennessee play important roles in supporting 
industries across the state by providing air cargo services.  

These figures reveal the importance of MEM and BNA in supporting industries in the counties 
where the airports are located as well as the surrounding counties. MEM is the largest hub for 
air cargo in the state, and industries in Shelby, Tipton, and Fayette counties rely on domestic air 
cargo moving through MEM, particularly from incoming shipments. 
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Figure 5: Total Value of Domestic Inbound Air Cargo (in Millions of Dollars) 

 
Figure 6: Total Value of Domestic Outbound Air Cargo (in Millions of Dollars) 
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Figure 7 and Figure 8 show the respective national origins and destinations of domestic air 
cargo traveling to or from Tennessee. These figures show that Tennessee has strong trading 
ties with states throughout the Midwest and Southern regions of the country. A substantial 
amount of cargo is flown between Tennessee and large cities in the West, like Los Angeles, 
Seattle, and Phoenix. 

Detailed tabulations on domestic cargo reveal that the petrochemical industry in Jackson 
County, Mississippi is the source of more than $4 billion of Coal and Petroleum products flown 
to Tennessee. Also notable are large shipments to Tennessee of Transportation Equipment 
from Washington state counties with large aircraft manufacturing facilities. 

In viewing outgoing air cargo, Tennessee businesses ship more than $2 billion of 
pharmaceutical products to both Los Angeles and Orange County. In addition, millions of dollars 
of motorized vehicles manufactured in Tennessee are flown to Bexar and Dallas counties in 
Texas.  

Figure 7: Origins of Domestic Air Cargo Bound for Tennessee by Value (in Millions of Dollars) 

Source: EBP using vFreight™  

Figure 8: Destinations of Outbound Domestic Air Cargo from Tennessee by Value (in Millions of Dollars) 

Source: EBP using vFreight™  
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Methodology for Calculating the Economic Impact of Air 
Cargo 
The following provides a brief overview of the methodology for calculating the economic impact 
of air cargo and then provides a detailed example of this calculation for one commodity group – 
articles of base metal (ABM).8 

Commodities produced by industries are shipped to destinations, where they are consumed by 
industries as inputs to their production (referred to as “intermediate inputs”) or as final demand 
for households.9 Figure 9 illustrates the relationships between industries and commodities. 
These relationships are traced to track the importance of air cargo to Tennessee.  

Figure 9: Schematic Presentation of Inter-industry Commodity Flows (Cargo Flows) Between Regions 

Source: EBP, 2020 

This analysis considers inbound flows (air cargo deplaned or offloaded in Tennessee) and 
outbound flows (air cargo enplaned or loaded onto planes in Tennessee) to provide a complete 
picture of the dependence of Tennessee’s economy on air cargo. Commodities produced 
outside the state and flown into Tennessee may be used as intermediate inputs to industries in 
Tennessee or as final demand by consumer households, driving the economy. Commodities 
produced in Tennessee and flown out of the state represent income accumulating to the state’s 
economy. 

The analysis is based on economic data about the relationship between industries and 
commodities (which does not consider how commodities are moved) and mode-specific trade 

 
8 An article of base metal is a good made of common and inexpensive metal. Examples of articles of base 
metal include iron and steel pipes, nails, screws, bolts, and more. 
9 An example of an intermediate input may be an electric car battery produced in Tennessee and flown 
to Michigan where the vehicle is completed. An example of a product shipped for final demand is a 
pharmaceutical product manufactured in Tennessee and flown to Florida (the product itself may be 
handled by wholesalers and retailers, but it is purchased directly by consumers at drug stores without 
further processing). 
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data about the type of transport used for different commodities. A key step adjusts industry 
dependence on commodities by how much they rely on air travel to assess the dependence of 
Tennessee industries on air cargo.10 

The analysis process is repeated for many commodities, each of which are consumed and 
produced by many industries. The data components of the inbound air cargo analysis and their 
relationship throughout the repetitions are shown in the Figure 10 flowchart. The flowchart 
concentrates on inbound air shipments of the commodity “articles of base metal” (ABM), which 
is the focus of the primary example provided in this section. In the lightest color box, 
calculations for manufacturing businesses are shown as an example. “Manufacturing” is one of 
14 major industry groups for which the 544 industries considered by this analysis can be 
grouped. The flowchart shows how this analysis is repeated for each of the 13 other industry 
groups (in the example flowchart or 543 other industries in the calculations) and their use of 
ABM. The final blue box represents repeating this analysis for each commodity type.  

Figure 10: Analysis Flow Chart for Inbound Air Shipments 

 
Source: EBP, 2020 

The impacts of outbound cargo flows are calculated using methodology nearly identical to the 
process used to determine the impact of inbound air cargo (Figure 10). The only difference is 

 
10 Alternative freight modes to air cargo include truck, rail, or barge movements. The economy also 
depends on those modes. This analysis focuses only on air cargo’s role. 
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the utilization of industry value added instead of total sales values.11 Value added accounts for 
the value of a product or service without including the costs of goods and services purchased 
from vendors. 

The inbound and outbound analyses are repeated for each commodity to represent the 
proportion of the Tennessee economy that is supported by air cargo services. The following 
section walks through an example of the methodology to demonstrate the process. 

Articles of Base Metal Example 
This section illustrates the methodology for the commodity “articles of base metal” (ABM). As 
shown in Table 3, across Tennessee, almost $8.6 billion in ABM were purchased by businesses 
within the state from outside suppliers, with $100 million of the value of ABM being transported 
via air (representing just over one percent of the total value of the inbound cargo). Meanwhile, 
$7.9 billion in ABM were shipped out of state, with less than one percent of that cargo (0.70 
percent) moving via air. 

Table 3: Value and Percent of Articles of Base Metal Shipped In and Out of Tennessee 

 
Value of Shipments  

(Millions of $) 
Air Value of 
Shipments       

(Millions of $) 

Percent of Value by 
Air 

Inbound Cargo  8,575.6 100.4 1.17% 

Outbound Cargo 7,913.9 55.7 0.70% 

Source: EBP using vFreight™ 

Figure 11 shows the relative value of industry consumption of ABM, and the corresponding 
commodities produced by those industries when ABM are used as intermediate inputs for 
production. The figure shows the following from left to right: 

1. ABM are shown as a commodity arriving through Tennessee airports from domestic and 
international markets (left column). 

2. ABM are used by industries in Tennessee in their production processes (middle column). 
These industries include manufacturing, construction, office-based industries (such as 
professional and business services and media & information), and logistics industries 
including wholesale trade, transportation, warehousing and postal services.12 Industries 
in Tennessee also use ABM as final products themselves. An example would be screws 
used by construction companies.13 

3. Industries identified in the middle column add value to their products using ABM, and 
then ship products to customers out of state (right column). The commodities produced 

 
11 Using value added avoids double counting inbound and outbound air cargo flows. This is because 
some inbound air cargo flows are used by industries that produced commodities that become outbound 
f lows. Value added is an economic concept that removes the value of intermediate inputs from business 
sales, allowing complete accounting of benefits to Tennessee’s economy without inflating values. 
12 There are 14 groups comprised of the 544 industries tracked by vFreight™ analysis. The 544 industries 
come f rom IMPLAN. 
13 In 2019, $9.9 million of Screws, Bolts, Nuts, and Washers weighing 32 metric tons were imported from 
international suppliers through Tennessee airports, although not all of these products were used by 
businesses in the state (source: U.S. Census Bureau Foreign Trade Division, collected by WISERTrade). 
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and then shipped out of state include precision instruments, transportation equipment, 
electronics, machinery, and motorized vehicles.  

Significant uses of ABM are observed in several manufacturing industries, notably to produce 
machinery and transportation equipment, the production of which may be final goods. This 
commodity is also consumed for the purposes of fabricated metal manufacturing, where it likely 
becomes a more refined intermediate input for further production processes. 

Figure 11: Value of Industry Consumption of Articles of Base Metal 

Inbound Air Cargo           Industries Consuming & Producing Outbound Air Cargo 

Sources: WISERTrade, Freight Analysis Framework, and US BEA data assembled by IMPLAN. Calculations and use 
of the Flourish web platform (flourish.studio) by EBP. 

Total business sales generated by industries in Tennessee that use ABM are $724 billion and 
the value added of these industries total $370 billion (see Table 4). Table 4 uses a less 
aggregated industry definition. All three of the top consumers of ABM fall within the 
manufacturing industry group in the center column of Figure 11. 
  

https://app.flourish.studio/@flourish/sankey
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Table 4: Profile of Industries in Tennessee that Acquire Articles of Base Metal 

Industry Business Revenue            
(Millions of $) 

Value Added                 
(Millions of $) 

Transportation Equipment 
Manufacturing 56,345 11,394 

Machinery Manufacturing 10,549 3,400 

Fabricated Metal 
Manufacturing 10,384 4,142 

Others 646,345 350,093 

All Consuming Industries 723,623 369,840 

Source: EBP using IMPLAN 2018 Tennessee State Model. Totals may not equal the sum of rows due to rounding. 

Three steps are used to calculate the value of air cargo arriving through Tennessee airports and 
then used by state businesses: 

1. Total business revenue per industry is multiplied by the percent of production inputs that 
are ABM (also extracted from IMPLAN).  

2. The product from this multiplication is the estimated total value each industry’s 
production that can be attributed to use of ABM. 

3. This value is multiplied by the percent of ABM brought into Tennessee by air. For 
transportation equipment manufacturing, the calculation is: 

$56,344.6 million    Business revenue from Transportation Equipment Manufacturing in Tennessee 
x 3.9%    Transportation Equipment Manufacturing production attributed to ABM 

x 1.17%    Proportion of ABM that arrive through Tennessee airports 
= $25.6 million    Tennessee Transportation Equipment Manufacturing attributed to ABM arriving via air 

   cargo at state airports 
 

The calculations that estimate direct business revenue attributed to ABM that are transported as 
inbound air cargo are shown in Table 5. The example calculation above is performed for each 
of the 544 industry sectors which might consume ABM. Only the top three examples are 
provided in the table with the other 541 industries covered in the “Others” row. 
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Table 5: Industry Production Attributable to Inbound Air Cargo 

Industry Production from 
ABM (1) 

Value of Industry 
Production from 
Base Metals (2) 
(Millions of $) 

Share of Inbound 
ABM by Air (3) 

Revenues from 
Inbound Air 

Cargo  
(Millions of $) 

Transportation 
Equipment 
Manufacturing  

3.9% 2,189.3 

1.17% 

25.6 

Machinery 
Manufacturing 

4.1% 436.5 5.1 

Fabricated Metal 
Manufacturing 

6.3% 660.1 7.7 

Others Varies by Industry 4,911.1 57.4 

All Industries Varies by 
Industry 8,197.0 95.9 

Sources: WISERTrade, Freight Analysis Framework, and US BEA data assembled by IMPLAN. (1) from IMPLAN; (2) 
from Table 4 and prior column; (3) from Table 3; Calculations by EBP. Totals may not equal the sum of rows due to 

rounding. 

The calculation process for outbound air cargo is similar to the inbound cargo procedures 
(depicted in Table 5) and is shown in Table 6. Total value added in Tennessee by industries 
using ABM is extracted from IMPLAN (see Table 4).14 Then, FAF and WISERTrade data 
assembled in vFreight™ are used to identify the value of ABM shipped from Tennessee. Lastly, 
vFreight™ is used to determine the percent of total value that is shipped by air (vs. other 
modes). 

  

 
14 This analysis includes only the value-added portions of business sales to avoid double counting the 
value of  intermediate goods that are included in measures of business revenue. 
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Table 6: Industry Production Attributable to Outbound Air Cargo 

Producing 
Industry  

Value Added 
from ABM (1) 

Value of Industry 
Production from 

ABM (2) 
(Millions of $) 

Share of 
Outbound ABM 

by Air (3) 

Revenues from 
Outbound Air 

Cargo  
(Millions of $) 

Transportation 
Equipment 
Manufacturing 

0.2% 22.0 

0.7% 

0.15 

Machinery 
Manufacturing 7.5% 254.5 1.8 

Fabricated Metal 
Manufacturing 62.6% 2,603.3 18.2 

Other Varies by Industry 42.3 0.3 

All Industries  Varies by 
Industry 2,922.2 20.4 

Sources: WISERTrade, Freight Analysis Framework, and US BEA data assembled by IMPLAN. (1) from IMPLAN; (2) 
from Table 4 and prior column; (3) from Table 3; Calculations by EBP. Totals may not equal the sum of rows due to 

rounding. 

Direct business revenue attributable to air cargo movements of ABM are shown in Table 7, and 
consider both the economic impact of inbound goods as measured by the value of the incoming 
commodity arriving by air (in this example, ABM) for industries that incorporate ABM in their 
products, and the outbound economic impact as reflected by the value added in Tennessee 
before products are shipped to customers. 

Table 7: Direct Impacts of Business Revenue Due to Inbound and Outbound Air Shipments of Articles of Base Metal 

Industry  
Direct Business Revenue from 

Inbound Air Cargo 
(Millions of $ 
from Table 5) 

Direct Business Revenue from 
Outbound Air Cargo 

(Millions of $ 
from Table 6) 

Total 

Transportation 
Equipment 
Manufacturing 

$25.6 $0.15 $25.8 

Machinery 
Manufacturing $5.1 $1.8 $6.9 

Fabricated Metal 
Manufacturing $7.7 $18.2 $25.9 

Others $57.4 $0.3 $57.7 

All Industries $95.9 $20.4 $116.4 

Sources: WISERTrade, Freight Analysis Framework, and US BEA data assembled by IMPLAN. Calculations by EBP. 
Totals may not equal the sum of rows due to rounding. 



 

20 

 

This flow of ABM as inputs to industry production and then sold to long-distance customers is 
illustrated in Figure 12. Based on direct business revenue shown in Table 7, the IMPLAN 
model for Tennessee was applied to calculate jobs and labor income and total value added.  

These impacts are calculated from the portion of ABM associated with each industry that relies 
on air cargo to (1) transport that commodity to support production in-state and (2) ship products 
for sales revenues to out-of-state customers. The direct economic impacts from the air transport 
of ABM to and from Tennessee are displayed in Table 8. 

Figure 12: Flow of Articles of Base Metal in the Tennessee Economy 

 

Table 8: Direct Impacts Attributed to Air Cargo Shipments of Articles of Base Metal 

Industry Name Direct Jobs 
Direct Labor 

Income (Millions 
of $) 

Direct Value 
Added (Millions 

of $) 

Direct Revenues 
from Base 

Metals  
(Millions of $) 

Transportation 
Equipment 
Manufacturing 

33 $2.6 $5.2 $25.8 

Machinery 
Manufacturing 17 $1.3 $2.2 $6.9 

Fabricated Metal 
Manufacturing 95 $7.2 $10.3 $25.9 

Others  283 $17.8 $24.6 $57.7 

All Industries  428 $28.9 $42.3 $116.4 
Sources: Data from FAF, WISERTrade and IMPLAN assembled and calculated by EBP. Totals may not equal the 

sum of rows due to rounding. 

This methodology is applied to all commodities and industries to calculate direct impacts for 
each industry in all four regions of Tennessee. Then, these direct impacts are applied to a 
multiregional multiplier model to determine the impacts of supplier sales and income 
respending. 
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Summary of the Off-Airport Economic Impact of Tennessee’s 
Air Cargo  
Air cargo flowing through Tennessee airports contributes $11.4 billion to off-airport businesses 
in the state economy by feeding into industry production processes and contributing to long-
distance business sales. The $11.4 billion of business revenue supports over 35,000 jobs 
that generate more than $2.7 billion of labor income (earnings plus benefits) and contributes 
$4.5 billion to the Tennessee Gross State Product (value added).  

With multiplier effects, air cargo supports more than 82,000 off-airport jobs across Tennessee, 
representing $19.2 billion in business revenue (Table 9). Table 9 provides a summary of the 
total air cargo-related economic impact for Tennessee. The business revenue shown represents 
earnings of Tennessee businesses from sales of commodities that were shipped out-of-state by 
air. These earnings are enabled by Tennessee airports supporting state industries. These air 
cargo impacts include both domestic and international air cargo, as well as two different types of 
multiplier impacts (supplier sales and income respending) that result from the commodity 
production and income earned by workers due to the sales. This is an off-airport air cargo 
analysis that assesses the reliance of off-airport industries in Tennessee on cargo that is 
transported through Tennessee airports and does not include the impacts of on-airport air cargo 
jobs, which are covered by other components of the Economic Impact Study.  

Table 9: Statewide Air Cargo Dependency 

Impact Jobs Labor Income 
(Millions of $) 

Value Added 
(Millions of $) 

Business 
Revenue 

(Millions of $) 
Direct 35,556 $2,728 $4,505 $11,437 
Supplier Sales 23,223 $1,439 $2,185 $4,281 
Income 
Respending 23,579 $1,253 $2,081 $3,574 

Total 82,357 $5,420 $8,771 $19,292 
Sources: Data from FAF, WISERTrade and IMPLAN assembled and calculated by EBP. Totals may not equal the 

sum of rows due to rounding. 

Table 10 and Figure 13 show the breakdown of cargo impacts by region; these impacts are 
based on the locations of industries that rely on air cargo and not the location of airports. Table 
11 details the economic impacts of air cargo on industries presented as 14 major groups. 
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Table 10: Total Air Cargo Impacts by Region 

Region Impact Jobs 
Labor 

Income 
(Millions of $) 

Value Added 
(Millions of $) 

Business 
Revenue    

(Millions of $) 

Region 1 

Direct 8,506 $583 $878 $2,410 
Supplier Sales 5,218 $304 $471 $959 
Income Respending 5,753 $272 $458 $816 
Total 19,477 $1,159  $1,807 $4,185 

Region 2 

Direct 5,415 $361 $565 $1,567 
Supplier Sales 3,395 $187 $282 $599 
Income Respending 3,274 $151 $255 $463 
Total 12,083 $699 $1,102 $2,629 

Region 3 

Direct 13,389 $1,098 $1,822 $4,535 
Supplier Sales 9,264 $631 $938 $1,757 
Income Respending 9,058 $568 $917 $1,505 
Total 31,711 $2,297 $3,677 $7,797 

Region 4 
Direct 8,247 $686 $1,240 $2,926 
Supplier Sales 5,344 $316 $495 $965 
Income Respending 5,493 $263 $451 $790 
Total 19,084 $1,265 $2,186 $4,681 

Statewide 
Direct 35,557 $2,728 $4,505 $11,438 
Supplier Sales 23,221 $1,438 $2,186 $4,280 
Income Respending 23,578 $1,254 $2,081 $3,574 
Total 82,355 $5,420 $8,772 $19,292 

Sources: Data from FAF, WISERTrade and IMPLAN assembled and calculated by EBP. Totals may not equal the 
sum of rows due to rounding. 
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Figure 13: Total Value Added by Region 
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Table 11: Total Air Cargo Impacts by 14 Major Industry Groups 

Industry Impacts Jobs Labor Income 
(Millions of $) 

Value Added 
(Millions of $) 

Business Revenue 
(Millions of $) 

Agriculture & 
Extraction 

Direct 599 $4  $9  $83  
Supplier Sales 584 $8  $14  $79  
Income Respending 167 $1  $2  $9  
Total 1,350 $13  $25  $171  

Construction 

Direct 3,425 $224  $229  $484  
Supplier Sales 283 $19  $20  $53  
Income Respending 199 $13  $15  $38  
Total 3,907 $256  $264  $575  

Education & 
Health 

Direct 3,749 $358  $371  $580  
Supplier Sales 108 $6  $7  $12  
Income Respending 5,560 $437  $444  $688  
Total 9,417 $800  $823  $1,280  

Financial 
Activities 

Direct 618 $34  $64  $121  
Supplier Sales 2,665 $152  $308  $652  
Income Respending 2,746 $151  $644  $1,058  
Total 6,029 $337  $1,016  $1,831  

Government 

Direct 196 $17  $30  $61  
Supplier Sales 101 $9  $16  $32  
Income Respending 141 $12  $22  $44  
Total 438 $38  $68  $137  

Manufacturing 

Direct 13,517 $1,146  $2,232  $7,118  
Supplier Sales 1,237 $86  $141  $496  
Income Respending 238 $16  $35  $118  
Total 14,992 $1,248  $2,408  $7,732  

Media and 
Information 

Direct 621 $48  $146  $325  
Supplier Sales 599 $45  $107  $270  
Income Respending 367 $27  $64  $156  
Total 1,587 $120  $317  $751  

Other Service1 

Direct 2,447 $118  $150  $246  
Supplier Sales 2,084 $88  $112  $172  
Income Respending 5,925 $191  $253  $434  
Total 10,456 $396  $515  $852  

Postal & 
Warehousing 

Direct 685 $45  $55  $90  
Supplier Sales 1,596 $90  $101  $171  
Income Respending 363 $20  $23  $39  
Total 2,644 $155  $179  $300  

Professional & 
Business 

Direct 3,148 $177  $194  $324  
Supplier Sales 9,062 $556  $676  $1,073  
Income Respending 2,733 $157  $193  $312  
Total 14,943 $890  $1,063  $1,709  

Retail Trade 

Direct 1,102 $38  $68  $116  
Supplier Sales 798 $33  $58  $89  
Income Respending 4,060 $148  $225  $368  
Total 13,139 $219  $351  $573  
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Industry Impacts Jobs Labor Income 
(Millions of $) 

Value Added 
(Millions of $) 

Business Revenue 
(Millions of $) 

Transportation 

Direct 1,261 $84  $78  $206  
Supplier Sales 1,516 $111  $135  $266  
Income Respending 494 $27  $36  $71  
Total 3,271 $222  $249  $543  

Utilities 

Direct 347 $42  $105  $251  
Supplier Sales 190 $23  $58  $158  
Income Respending 78 $9  $24  $64  
Total 615 $74  $187  $473  

Wholesale Trade 

Direct 3,841 $394  $773  $1,431  
Supplier Sales 2,397 $213  $432  $759  
Income Respending 505 $44  $101  $175  
Total 6,743 $650  $1,306  $2,365  

  Direct 35,556 $2,729 $4,504 $11,436 
Total Supplier Sales 23,220 $1,439 $2,185 $4,282 

Income Respending 23,576 $1,253 $2,081 $3,574 
Total 82,352 $5,418 $8,771 $19,292 

Sources: Data from FAF, WISERTrade and IMPLAN assembled and calculated by EBP. Totals may not equal the 
sum of rows due to rounding. 

 1The Other Service category includes Repair and Maintenance; Personal Care Services; Laundry Services; 
Religious, Grantmaking, Civic, Professional and Similar Organizations; and Services for Private Households. 
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