
Transportation Satellite Accounts:  
A Look at Transportation’s Role in the Economy

RITA Bureau of Transportation Statistics



 



Transportation Satellite Accounts:  
A Look at Transportation’s Role in the Economy

RITA Bureau of Transportation Statistics





Research and Innovative Technology Administration

Bureau of Transportation Statistics

To obtain Transportation Satellite Accounts: A Look at Transportation’s Role in the Economy 
and other BTS publications

Mail: Product Orders 
 Research and Innovative Technology Administration 
 Bureau of Transportation Statistics 
 U.S. Department of Transportation 
 1200 New Jersey Avenue, SE 
 Washington, DC 20590

Internet: www.bts.gov

BTS Information Service

Email: RITAinfo@dot.gov

Phone: 800-853-1351

Recommended citation

U.S. Department of Transportation, Research and Innova-
tive Technology Administration, Bureau of Transportation 
Statistics, Transportation Satellite Accounts: A Look at 
Transportation’s Role in the Economy, Washington, DC: 
2011.

All material contained in this report is in the public domain 
and may be used and reprinted without special permission. 
Source citation is required.





Ray H. LaHood 
Secretary

Research and Innovative a 
Technology Administration
Peter H. Appel 
Administrator

Robert Bertini, Ph.D. 
Deputy Administrator

Bureau of Transportation Statistics
Patricia S. Hu  
Director

Steven K. Smith, Ph.D. 
Deputy Director

Produced under the direction of:
David M. Chien, Ph.D. 
Assistant Director

Project Manager
Theresa Firestine

Principal Author
Theresa Firestine

Major Contributor
Bingsong Fang,  
MacroSys Research and Technology

Other Contributors
David Luskin, FHWA
Randal Matsunaga, FAA
Rolf Schmitt, RITA
Karen White, FHWA

RITA Editor
William H. Moore

RITA Visual Information Specialist
Alpha Wingfield

Acknowledgments





Summary   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1

Introduction  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 9

 Purpose of the TSAs .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 9

 Measures of Transportation Activities .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 10

 Conceptual Overview of the TSAs  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 12

Components of the TSAs  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 15

 Make Table  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 15

 Use Table  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 16

 Direct Requirements Table  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 16

 Industry-by-Commodity Total Requirements Table  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 16

Methodology  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 27

 Methodological Overview   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 27

 Changes in Method in the 1997 TSAs and Comparability  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 30

The Role of Transportation in the Economy  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 31

 Findings From 1997 TSAs   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 31

Comparison of 1997 TSAs to the 1992 TSAs  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 37

 Introduction  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 37

 Findings from the 1997 and 1992 TSAs   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 39

Future Work  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 47

List of Tables

Table 1 . Contribution of Transportation Services to Gross Domestic Product (GDP): 1997   .   .   .   .   .   .   .   .   . 2

Table 2 . Top Three Users of Transportation Services: 1997  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 3

Table 3 . Contribution of Transportation Services to Gross Domestic Product (GDP): 1992 and 1997  .  .  . 5

Table 4 . Top Four Users of Transportation Services: 1992 and 1997  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 6

Table 5 . For-Hire and In-House Transportation Industries Included in the 1997 TSAs  .  .  .  .  .  .  .  .  .  .  .  . 13

Table 6 . TSAs’ Make of Major Commodity Groups by Industry Sector: 1997  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 18

Table 7 . TSAs’ Use of Major Commodity Groups by Industry Sector: 1997  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 20

Table 8 . TSAs’ Commodity-by-Industry Direct Requirements by Industry Sector: 1997    .   .   .   .   .   .   .   .   .   . 23

Table of Contents



Table 9 . TSAs’ Industry-by-Commodity Total Requirements by Industry Sector: 1997   .   .   .   .   .   .   .   .   .   .   . 25

Table 10 . Principal Data Sources  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 27

Table 11 . Transportation-Related Inputs (TRIs)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 29

Table 12 . Total Industry Output Multipliers for Transportation Industries: 1997  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 36

Table 13 . Significant Changes in the Industrial Classification System Affecting the Comparison of the  
       1992 and 1997 TSAs at the Sector Level Based on the 1997 TSAs Procedure  .  .  .  .  .  .  .  .  .  .  . 38

Table 14 . Value Added by Transportation Services: 1992 and 1997  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 39

Table 15 . Use of Transportation Services by Industry: 1992 and 1997   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 41

Table 16 . Transportation Commodity-by-Industry Direct Requirements: 1992 and 1997   .  .  .  .  .  .  .  .  . 42

Table 17 . Cost of Transportation Services by Commodity: 1992 and 1997    .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 43

Table 18 . Transportation Total Requirements: 1992 and 1997   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 44

Table 19 . Transportation Total Industry Output Multiplier: 1992 and 1997   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 45

List of Figures

Figure 1 . Value Added by Transportation Mode: 1997   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 31

Figure 2 . In-house Air, Rail, Truck, and Water Transportation Used by Industries: 1997  .  .  .  .  .  .  .  .  .  .  . 32

Figure 3 . For-Hire Air, Rail, Truck, and Water Transportation Used by Industries: 1997   .  .  .  .  .  .  .  .  .  .  . 33

Figure 4 . Total Transportation Services Cost by Commodities: 1997   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . 34

Figure 5 . Transportation Total Requirements: 1997  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 35



1

The Transportation Satellite Accounts (TSAs) provide a means for measuring 
the contribution of transportation services to the national economy. Prior to 

the TSAs, the magnitude of transportation services had long been underesti-
mated, as most national measures counted only the value of for-hire services. 
Measurement of services provided only by for-hire firms misses the sizable 
contribution of transportation services that take place within nontransportation 
industries, termed as in-house transportation (see box A). 

To more accurately measure transportation services, the Bureau of Transporta-
tion Statistics (BTS) of the U.S. Department of Transportation and the Bureau 
of Economic Analysis (BEA) of the U.S. Department of Commerce, jointly devel-
oped the Transportation Satellite Accounts (TSAs). The TSAs, as a supplement 
to the U.S. Input-Output (I-O) Accounts, measure the contribution of both for-hire 
and in-house transportation. The TSAs include all seven of the for-hire transpor-
tation industries reported in the U.S. I-O accounts and four in-house transporta-
tion modes as described in table 5 on p. 13. 

This report describes the TSAs in detail and provides both summary and detailed 
tables for the 1997 benchmark TSAs.1 The 1997 TSAs show the:

•	 Contribution of Transportation to Gross Domestic Product: Transporta-
tion services contributed about $367.9 billion of value-added in 1997, or 
about 4.4 percent of gross domestic product (GDP): 

1 The 1997 TSAs and the previously published 1992 TSAs are based on benchmark I-O data (the 1996 TSAs 
are based on annual I-O data). The Bureau of Economic Analysis (BEA) has produced benchmark data for 
every fifth year beginning with 1958 (the BEA also produced benchmark data in 1947). Usually, there is a lag 
of several years before the benchmark data is released. At the time of this publication, the 1997 and 2002 
benchmark data are the most recent available to the Bureau of Transportation Statistics for creating the TSAs. 
The 1997 TSAs are being developed first so as to form a complete series. The 2002 TSAs are forthcoming.

Summary

Box A. For-Hire and In-House Transportation Definitions

For-hire transportation consists of transportation services provided on a fee basis 
to industries and the public. These services are provided by businesses such 
as railroads, transit agencies, common carrier trucking providers, and pipeline 
companies.

In-house transportation consists of the services provided by nontransportation 
industries for their own use. It includes privately owned and operated vehicles of 
all body types, used primarily on public rights of way, and the supportive services 
to store, maintain, and operate those vehicles.

SOURCE: U.S. Department of Transportation, Research and Innovative Technology Administration, 
Bureau of Transportation Statistics.
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 ○ The value-added by in-house air, rail, truck, and water transportation 
services was $122.7 billion, or about 1.5 percent of GDP. 

 ○ The value-added by for-hire transportation for the same modes (air, rail, 
truck, and water transportation) was $245.2 billion, or about 2.9 percent 
of all GDP (see table 1).

 ○ Truck transportation services contributed the most to the value-added 
by all transportation services. The value-added by for-hire truck trans-
portation was $81.4 billion, and the value-added by in-house transpor-
tation was $116.7 billion.

•	 Use of Transportation by Industry: The importance of transportation to the 
production of goods and services can be measured through the use of trans-
portation by industries. Use can be represented both as an absolute dollar 
value and as a requirement per dollar of industry output. The latter estimates 
the importance of transportation relative to all other inputs in producing output 
and hence the intensity to which transportation is used in the production 
process. In many cases, the intensity of transportation use leads to a different 
conclusion about the importance of transportation than the one indicated by 
the absolute dollar value. This can be seen in the 1997 TSAs. In the 1997 
TSAs, manufacturing, wholesale/retail trade, and construction were the larg-
est absolute users of for-hire and in-house transportation services. 

 ○ Manufacturing used the largest amount of transportation services in 
absolute terms ($148.9 billion) but of the nontransportation industries, 

Table 1. Contribution of Transportation Services to Gross Domestic  
Product (GDP): 1997

Value-added
Billions of dollars Percent of GDP

For-hire 245.2 2.9
    Air, rail, truck, water 152.2 1.8
    Other 93.0 1.1
In-house

122.7 1.5    Air, rail, truck, water
All transportation 367.9 4.4
GDP* 8,345.6 NA
*GDP includes total market value of all final goods and services, not just transportation.
KEY: NA = Not applicable.
NOTES: Numbers may not sum to total due to rounding
For-hire transportation consists of the services provided by transportation firms to in-
dustries and the public on a fee basis. Other for-hire transportation includes: transit and 
ground passenger transportation, including State and local government passenger transit; 
sightseeing transportation and transportation support; courier and messenger services; 
and warehousing and storage. In-house transportation consists of the services provided 
by nontransportation industries for their use. It includes privately owned and operated ve-
hicles of all body types, used primarily on public rights of way, and the supportive services 
to store, maintain, and operate those vehicles.
SOURCE: U.S. Department of Transportation, Research and Innovative Technology 
Administration, Bureau of Transportation Statistics.
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required only the seventh largest amount of transportation services per 
dollar of output (4.0¢). 

 ○ Wholesale/retail trade was the second largest user of transportation 
services in absolute terms ($121.1 billion) and required the fourth larg-
est amount of transportation per dollar of output (8.2¢). 

 ○ Construction was the third largest user of transportation services 
($109.3 billion) in absolute terms and required the largest amount of 
transportation services per dollar of output (14.5¢), making it the most 
intensive user of transportation services in the production process. The 
intense use of transportation in the construction sector results primarily 
from the sectors’ significant use of in-house trucking. This significant 
use reflects the fact that in-house trucking captures more than freight 
transportation. In-house trucking includes truck transportation services 
rendered by all truck chassis and the resources required to support 
them (see table 2).

• Direct Cost of Transportation Services by Commodity: Many industries 
produce more than one commodity, and many commodities are produced 
by more than one industry. Because of this, the importance of transportation 
costs in the purchasers’ price of commodities, such as construction, differs 
from that revealed by the use of transportation on an industry basis. This can 
be seen in the 1997 TSAs where, among nontransportation commodities, 
transportation contributed the most to the cost of producing construction 
products. In producing construction commodities, in-house transportation 
accounted for a larger share of the total transportation cost than for-hire 
transportation costs. This follows from the intense use of in-house trucking in 
the construction industry.

• Total Cost of Transportation Services: The total cost of transportation 
services is measured through the direct and indirect effects of transporta-
tion on the economy. The direct effect is the change in transportation output 
caused by a change in demand for another product; the indirect effect is the 
change, induced by a change in the demand for transportation, in the output 
of another industry or industries.

Table 2. Top Three Users of Transportation Services: 1997

Use of transportation

Billions of dollars
Cents per dollar of industry 

output

Sector Value Rank Value Rank
Manufacturing 148.9 1 4.0 7
Wholesale/retail trade 121.1 2 8.2 4
Construction 109.3 3 14.5 1
NOTES: Transportation sectors excluded from ranking.

SOURCE: U.S. Department of Transportation, Research and Innovative Technology 
Administration, Bureau of Transportation Statistics.



4

 � In the 1997 TSAs, transportation costs had the greatest direct effect on a 
per-dollar basis on construction prices. The second greatest effect was on 
natural resources and mining products. A $1 increase in the final demand for 
construction required 20.2¢ in transportation services; while a $1 increase in 
the final demand for the products of natural resources and mining required 
16.7¢ of transportation services. These requirements reflect the intense use 
of transportation services within each industry.

 � The second component of the total cost of transportation services can be 
measured through the indirect effect of transportation on the economy. This 
indirect effect is captured in the total industry output multiplier for each trans-
portation industry. These multipliers show that the economy’s response to 
changes in demand for transportation was larger than that for trade, utilities, 
information, and all service sectors except leisure and hospitality but smaller 
(except for pipeline transportation) than that for natural resources and mining, 
construction, and manufacturing.

The 1997 TSAs additionally show the continued contribution of transportation 
services to the national economy when compared to the previously published 
TSAs. The contribution of transportation services in the previously published 
TSAs cannot be compared directly to that in the 1997 TSAs because of: 

1. several methodological changes made in the process of estimating in-house 
transportation services, and 

2. the change in the industrial classification system used in the I-O accounts. 

The 1992 and 1996 TSAs are based on the Standard Industrial Classification 
(SIC) system, and the 1997 TSAs are based on the North American Industrial 
Classification System (NAICS). To minimize the effect of the change in the 
industrial classification system, comparisons can be made only at the major 
group2 level after recategorizing the detailed TSAs tables. Recategorization was 
performed on the 1992 TSAs after re-estimating them under the procedure used 
for the 1997 TSAs. The re-estimation process did not correct for differences in 
the modes included in the measure of in-house transportation3 but rather, cor-
rected for the effects of significant changes in the industrial classification system. 
No recategorization or re-estimation was performed for the 1996 TSAs due to the 
lack of sufficient detail in the inputs required for the processes (see the full report 
for details and table 13 on page 38 of this document for a summary).

After accounting for the industrial classification and methodological changes, the 
TSAs show the:

•	 Change in the Contribution of Transportation to GDP: The contribution of 
for-hire and in-house transportation services to GDP declined in real dol-

2 Major groups differ from the sectors used in the TSAs in that they classify all service sectors into a single 
service group. Additionally, the utilities and communications sectors are classified as a single group. The major 
groups are: natural resources and mining, construction, manufacturing, trade (retail and wholesale), utilities and 
communications, services, for-hire transportation, and in-house truck transportation.
3 In 1992, in-house transportation includes in-house truck and bus transportation; while in 1997, it includes 
in-house air, rail, truck, and water transportation.
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lars between 1992 and 1997 even though a greater proportion of in-house 
transportation services was measured in 1997. In 1997 dollars, transportation 
services contributed $409.1 billion, or 5.5 percent, to GDP in 1992 (based 
on the 1997 procedure and classification system) and $367.9 billion, or 4.4 
percent, to GDP in 1997. The measured decline is due to a decrease in the 
value-added by for-hire and in-house truck transportation (see table 3; for 
further detail, see table 14 on p. 39).

• Change in the Use of Transportation by Industry: In 1992, the manufac-
turing sector used the most transportation services ($134.0 billion in 1997 
dollars) followed by the services sector ($113.5 billion in 1997 dollars). In 
1997, this relationship reversed, with the services sector using more trans-
portation services than the manufacturing sector ($166.0 billion and $148.9 
billion respectively in 1997 dollars). The third largest user was the construc-
tion sector in 1992 and the trade (wholesale and retail) sector in 1997.

 � In both 1992 and 1997, the construction sector required the largest amount 
of transportation per dollar of output, making it the most intense user of 
transportation services among nontransportation sectors. The construction 
sector also became more reliant on transportation in the production process 
as it experienced the largest increase in the use of transportation per dollar 
of output. Per dollar of output, 11.1¢ of transportation services were required 
in 1992 (based on the 1997 procedure and classification) and 14.5¢ in 1997. 
This increase follows from a greater use of in-house truck transportation, 
which more than offset the decline in the use of for-hire truck transportation 
(see table 4; for further detail, see tables 15 and 16 on pp. 41-42).

Table 3. Contribution of Transportation Services to Gross Domestic Product 
(GDP): 1992 and 1997
(Based on comparable methodology)

Value-added by all transportation services
GDP (billions of 1997 dollars)Billions of 1997 dollars Percent of GDP

1992 409.1 5.5 7,456.8
1997 367.9 4.4 8,345.6
Real change -41.3 NA 888.8
KEY: NA = Not applicable.

NOTES: Value-added by all transportation services is different in 1992 and 1997 due to a 
difference in in-house transportation measurement. In 1992, in-house transportation includes in-
house truck and bus transportation; while in 1997, it includes in-house air, rail, truck, and water 
transportation.

SOURCE: U.S. Department of Transportation, Research and Innovative Technology Administra-
tion, Bureau of Transportation Statistics.
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Table 4. Top Four Users of Transportation Services: 1992 and 1997
(Based on comparable methodology)

Use of transportation in 1992 Use of transportation in 1997

Billions of 1997 dollars
Cents per dollar of industry 

output Billions of 1997 dollars
Cents per dollar of industry 

output
Major group Value Rank Value Rank Value Rank Value Rank
Manufacturing 134.0 1 3.6 5 148.9 2 4.0 5
Services 113.5 2 2.2 6 166.0 1 2.6 6
Construction 94.7 3 11.1 1 109.3 4 14.5 1
Trade 88.0 4 6.4 3 121.1 3 8.2 4
NOTES: Transportation major groups excluded from ranking. Rank for 1997 differs from that in table 2 as it uses major groups. Major 
groups differ from the sectors used in the TSAs in that they classify all service sectors into a single service group. Additionally, the utili-
ties and communications sectors are classified as a single group.

SOURCE: U.S. Department of Transportation, Research and Innovative Technology Administration, Bureau of Transportation Statistics.

• Change in the Direct Cost of Transportation Services by Commodity: 
Among nontransportation commodities, transportation content tended to 
increase more for those commodities produced primarily in the sectors that 
used significantly more transportation services in 1997 than in 1992. The 
in-house truck transportation4 content of construction commodities increased 
most significantly, growing from 9.1 percent in 1992 to 12.4 percent in 1997. 
In both 1992 and 1997, for-hire transportation and in-house trucking together 
contributed the most to the cost of producing construction products.

• Change in the Total Cost of Transportation Services: The total cost of 
transportation services consists of two parts. The first part captures the direct 
effect of transportation on the economy, which grew between 1992 and 1997. 
This growth indicates a greater dependency on transportation services in the 
production process. This can be seen in the increase in total transportation 
output caused by a dollar increase in the demand for nontransportation com-
modities, particularly construction commodities for which this multiplier effect 
increased the most. In 1992, a dollar increase in the demand for construction 
commodities caused an increase of 16.2¢ in total transportation output and in 
1997 caused a 20.2¢ increase. This increase reflects the intense use of trans-
portation in construction.

 � The second part of the total cost of transportation services captures the 
indirect effect of transportation on the economy. The change in the indirect 
effect of transportation can be seen through the total sector output multipliers 
for each for-hire transportation sector and in-house truck transportation. The 
for-hire air, truck, and water and in-house truck transportation5 sector multipli-
ers grew between 1992 and 1997. This growth indicates that an investment in 
any of these modes has a greater economic impact in 1997 than in 1992. In 

4 In-house  truck transportation in 1992 includes the in-house bus transportation. Contribution of in-house bus 
transportation is negligible.
5 Ibid.
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contrast, the for-hire rail and warehousing multipliers declined and the total 
industry output multiplier for for-hire pipelines remained nearly constant.

In all, the 1997 TSAs show the significant role of both for-hire and in-house 
transportation services in the national economy. The measured contribution is 
more complete than that made in the 1992 and 1996 TSAs as it includes the 
in-house contribution of private air, rail, truck, and water transportation (the 1992 
and 1996 TSAs counted only the in-house contribution of private bus and truck 
transportation). However, the picture is not yet complete as other transportation 
services, such as in-house use of automobiles, have not been measured by the 
TSAs. In addition, the TSAs do not capture the economic contribution of personal 
transportation. These are two possible future directions for the TSAs.
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Introduction

PurPose of the tsAs

To provide a more comprehensive measure of transportation services and their 
contribution to the national economy, the U.S. Department of Transportation’s 

Bureau of Transportation Statistics (BTS) and the U.S. Department of Com-
merce’s Bureau of Economic Analysis (BEA) jointly developed the Transportation 
Satellite Accounts (TSAs) as a supplement to the U.S. Input-Output (I-O) ac-
counts.6 The TSAs, unlike other national economic data, explicitly estimate the 
value of transportation services undertaken to support the activities of a business 
in a not-for-hire transportation industry (termed as in-house transportation) and 
include the value in the national measure of transportation services. Most other 
measures count only the value of for-hire transportation and thus miss the contri-
bution of in-house transportation services to the U.S. economy.

In providing a comprehensive measure of transportation services, the TSAs 
provide the framework for conducting studies related to the role of transportation 
in the economy. The TSAs provide a way to answer questions such as:

• How much do transportation services (both for-hire and in-house) contribute 
to U.S. gross domestic output and gross domestic product?

• What industries rely heavily on transportation services, and what modes do 
these industries depend more heavily on? 

• What transportation costs do industries incur during production?

• What is transportation’s share in the total cost of commodities purchased by 
consumers and other end-users?

• How much must transportation services increase to meet an increase in the 
final demand of particular goods and services? 

• What is the effect of a change in the amount of transportation services pro-
duced on the economy?

Before demonstrating how the TSAs can be used to answer such questions, the 
following first discusses how the TSAs improve other measures of transportation 
activities. This is followed by an overview of the data inputs and method used to 
develop the TSAs, which concludes with a presentation of results from the 1997 
TSAs and a discussion on future work. 

6 For a description of the U.S. input-output (I-O) accounts, see: Ann  M. Lawson et al., “Benchmark Input-Output 
Accounts of the United States, 1997,” Survey of Current Business, 2002, 82(12) p.19, available at http://www.
bea.gov/scb/pdf/2002/12December/1202I-OAccounts2.pdf as of Mar. 15, 2011.  
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MeAsures of trAnsPortAtion Activities

The TSAs facilitate analyses, such as industrial and modal evaluation of the 
impact of transportation consumption and expenditure on industries and the 
economy, because they provide data not available from other sources. Other 
data sources primarily provide transportation statistics on:

• What is transported: Statistics on the conveyance of goods (freight trans-
portation) and the conveyance of people (passenger transportation).

• Transportation modes: Statistics about the means of transportation, such as 
air, highway, pipeline, rail, urban transit, and water.

• Industry providers of transportation: Statistics on businesses or estab-
lishments that sell transportation services in the market-place as a primary 
commodity. Establishments selling the same primary transportation commod-
ity, for example, air, rail, truck, or water transportation, typically are referred to 
as an industry. 

While useful for many analyses, statistics in the above categories have weak-
nesses. For instance, statistics on what is transported and on transportation 
modes preclude direct comparison when expressed in physical units, such as 
ton-miles, passenger miles, or vehicle-miles instead of dollars or other statistical 
units. As such, these statistics often cannot be combined across modes to form a 
single measure of the transportation system. Furthermore, these statistics often 
lack the industry detail needed to analyze the relationship between transportation 
modes (as well as the transportation system) and specific industries.

Statistics on industry providers of transportation provide a means for measuring 
the relationship between transportation and industries; however, they often do 
not capture transportation activities for which there are no corresponding market 
transactions, as in the U.S. input-output (I-O) accounts. The U.S. I-O accounts 
provide information only for for-hire transportation services7, for example,  air 
transportation purchased or provided by an industry. These transactions mainly 
are derived from data collected by the Census Bureau8 at the establishment level 
of detail and are classified (as of 1997) according to the North American Industry 
Classification System (NAICS). NAICS groups establishments according to the 
similarities among the production process for establishments’ primary source 

7 Transportation industries in the I-O accounts include the following: air transportation, rail transportation, truck 
transportation, water transportation, transit and passenger ground transportation, pipeline transportation, sight-
seeing transportation and transportation supportive services, courier and messenger services, and warehousing 
and storage.  
8 The Census Bureau collects information, such as revenues, payroll, employment, and other data, for all for-
hire transportation industries, except air and rail transportation, as part of the Economic Census. Air data in the 
I-O accounts are derived from the U.S. Department of Transportation, Air Carrier Financial Statistics Quarterly 
and rail data from U.S. Department of Transportation, Surface Transportation Board Association of American 
Railroads, 1998 Railroad Facts. For more information, see Ann  M. Lawson et al., “Benchmark Input-Output 
Accounts of the United States, 1997,” Survey of Current Business, 2002, 82(12) pp.19-109, available at http://
www.bea.gov/scb/pdf/2002/12December/1202I-OAccounts2.pdf as of Mar. 15, 2011.



11

of revenue (primary product).9  As such, only establishments using a similar 
production process to produce primarily transportation services are recognized 
as providing transportation services. Transportation services, however, may 
be conducted as a support activity by establishments within nontransportation 
enterprises. These activities are referred to as in-house transportation. 

In-house transportation is not separately measured under the NAICS. Under 
the NAICS, a portion of in-house transportation is captured under for-hire trans-
portation when it is provided by an establishment, owned and operated by a 
nontransportation enterprise, that is large enough to be identified as a separate 
establishment producing primarily transportation services. For example, fleet 
truck transportation owned by a grocery store chain to move food stuffs from 
distribution centers to local stores may be classified as for-hire when it is large 
enough to be counted in the Economic Census. Transportation provided by 
smaller scale establishments within nontransportation enterprises and transporta-
tion incidental to a business establishment (e.g., delivery service provided by a 
local furniture store) are not separately measured in the NAICS and, hence, not 
measured as transportation in the standard I-O accounts (the I-O accounts would 
capture the value added by these types of in-house transportation under the in-
dustry to which the establishment provides the services).10 In the supplementary 
I-O accounts, the BEA reassigns some of the secondary products to industries in 
which the products are primary.11 This reassignment, however, does not provide 
a complete or separate measure of in-house transportation services. As such, the 
most prominent data sources on industry providers of transportation services do 
not fully capture all transportation activities.

The TSAs are a relatively new source for transportation statistics that provide not 
only detailed industry use of transportation services but also measure in-house 
transportation activities. The TSAs follow from the recommendation set forth in 
the 1993 manual of the System of National Accounts (SNA)12 to, when necessary 
for analysis, measure economic ancillary activity through satellite accounts. The 
SNA defines ancillary activity as services rendered for immediate consump-
tion within the same enterprise. The United Nations handbook of I-O accounts 
likewise recommends measuring these in-house activities, specifically in-house 
transportation, through satellite accounts.13  Satellite accounts measuring in-
9 The NAICS differs from the Standard Industrial Classification System (SIC) in that it groups industries accord-
ing to similarities among their production process rather than their products. As such, NAICS, unlike SIC, does 
not distinguish between operating establishments (those that primarily produce goods or services for personal 
or household use or for use by other enterprises) and auxiliary establishments (those that primarily perform 
management or provide supportive services to an industry) but rather, classifies establishments based on what 
they do rather than whom they serve.
10 For information on how the treatment of transportation in NAICS differs from that in the Standard Industrial 
Classification System (SIC), see the section “Changes in Method in the 1997 TSAs and Comparability” in this 
report.
11 For information on the treatment of secondary products in the 1997 U.S. I-O accounts, see: Ann  M. Lawson 
et al., “Benchmark Input-Output Accounts of the United States, 1997,” Survey of Current Business, 2002, 82(12) 
p. 27, available at http://www.bea.gov/scb/pdf/2002/12December/1202I-OAccounts2.pdf as of Mar. 15, 2011.
12 Commission of European Communities, International Monetary Fund, Organization for Economic Co-
operation and Development, United Nations, World Bank, System of National Accounts 1993, p. 490, available 
at http://unstats.un.org/unsd/nationalaccount/sna1993.asp as of Mar. 15, 2011.
13 United Nations, Statistics Division, Handbook of National Account – Input-Output Table Compilation and 
Analysis, November 1997, pp. 149-50, available at http://unstats.un.org/unsd/EconStatKB/Knowledgebase-
Article10053.aspx as of Mar. 15, 2011.
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house transportation have been developed in other countries, such as France14 
and Belgium15, and have been scoped in others, such as Australia. Development 
and standardization of transportation satellite accounts have become an interna-
tional topic, most recently considered by the International Transport Forum during 
the Joint Transport Research Committee Conference in Paris, France, Mar. 
23-24, 2010.   

concePtuAl overview of the tsAs

As satellite accounts to the 1997 benchmark I-O accounts, the TSAs primarily 
provide a systematic and consistent framework and dataset for conducting ana-
lytical studies on the role of transportation in the economy, both on an industry 
and commodity basis (see box B for information on satellite accounts). The TSAs 
cover all activities related to the use of vehicles (e.g., aircraft, railcars, trucks, and 
water vessels) and related structures (e.g., airports, railroad stations, highways, 
and port facilities). The contribution of these activities is measured for both in-
house and for-hire transportation services. In-house transportation consists of the 
services provided by nontransportation industries for their own use. It includes 
that from privately owned and operated vehicles of all body types, used primarily 
on public rights of way, and the supportive services to store, maintain, and oper-
ate those vehicles. For-hire transportation consists of the services provided by 
transportation firms to industries and the public on a fee-basis. The TSAs include 
the seven for-hire transportation industries reported in the U.S. I-O accounts (see 
table 5). For both in-house and for-hire transportation services, the TSAs present 
detailed industry use.

14 France’s Ministry of Transportation and Tourism developed, for 1992, a national Transportation Satellite 
Account, which provides estimates of transportation expenditures by transportation modes. See Commission of 
National Accounts, Ministry of Transportation and Tourism, Transportation Satellite Accounts 1992, March 1996. 
15 For information and data, see Belgium Transport Satellite Accounts, Federal Planning Bureau, http://transport.
plan.be  

Box B. Satellite Accounts

Satellite accounts expand the analytical capacity of basic economic accounts for 
selected areas of social concern, such as transportation and tourism, without over-
burdening them with details or interfering with their general-purpose orientation. 
As such, satellite accounts supplement rather than replace existing accounts. While 
they maintain links to the existing national accounts, satellite accounts may use 
definitions and classifications that differ from those in the existing accounts.*

* For a discussion of the purposes and characteristics of satellite accounts, see Commission of European Communi-
ties, International Monetary Fund, Organization for Economic Co-operation and Development, United Nations, 
World Bank, System of National Accounts 1993, available at http://unstats.un.org/unsd/nationalaccount/sna1993.
asp as of Mar. 15, 2011.
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I-O Account Approach to the TSAs

To measure in-house transportation services, the TSAs rearrange the I-O data. 
The I-O accounts provide detailed estimates of intermediate purchases by indus-
tries such as for-hire transportation industries. The I-O accounts also provide an 
analytical framework with detailed linkages among and between industries and 
final demand.

 In rearranging the I-O data, the TSAs maintain the following I-O accounts ap-
proach:

• Classification of industries and commodities using the I-O industry and com-
modity classification system and the special definitions and conventions in 
the I-O accounts, with the only exception made to form in-house transporta-
tion as a new industry and a new commodity. 

• The reassignment—or using I-O terminology, the “redefinition”—of secondary 
products to industries in which they are the primary products. Reassignment 

Table 5. For-Hire and In-House Transportation Industries Included in the 1997 TSAs 
NAICS sub-sector Description

For-hire transportation services Services provided by transportation firms to industries and the public 
on a fee-basis.

Air transportation 481 Scheduled and non-scheduled air transportation of passengers and/
or cargo using aircraft. Does not include scenic and sightseeing air 
transportation or air courier services.

Rail transportation 482 Rail transportation of passengers and/or cargo using railroad rolling 
stock. Does not include scenic and sightseeing rail transportation 
and street railroads, commuter rail, and rapid transit.

Water transportation 483 Deep water, sea, coastal, Great Lakes, and inland water transporta-
tion of passengers and cargo using watercraft, such as  
ships, barges, and boats. Does not include scenic and sightseeing 
water transportation.

Truck transportation 484 General and specialized, over-the-road transportation of cargo using 
motor vehicles, such as trucks and tractor trailers.

Transit and ground passenger transportation 485 Passenger transportation activities, such as urban transit systems; 
chartered bus, school bus, and interurban bus transportation; and 
taxis. Does not include scenic and sightseeing transportation. 
Includes, by redefinition, State and local passenger transit.

Pipeline transportation 486 Transmission of products, such as crude oil, natural gas, 
refined petroleum products, and slurry via pipeline. Includes the 
storage of natural gas.

Other transportation 487, 488, 492, 493 Scenic and sightseeing transportation; support activities for transpor-
tation; couriers and messangers; warehousing and storage.

In-house transportation services Private air, rail, water, and truck transportation operations in all non-
transportation industries for their own use. For these operations, in-
house transportation covers vehicles of all body types used primarily 
on public rights of way. Supportive services to store, maintain, and 
operate those vehicles also included. 

In-house transportationa

a In-house transportation in the 1997 TSAs differs from that in the 1992 and 1996 TSAs. In 1992 and 1996, in-house transporta-
tion comprised private bus and truck transportation. In 1997, in-house transportation comprises private air, rail, truck, and water 
transportation.
SOURCE: U.S. Department of Transportation, Research and Innovative Technology Administration, Bureau of Transportation 
Statistics
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in the TSAs involves moving all intermediate and value-added inputs of in-
house transportation from the industry in which production is secondary to the 
newly defined in-house transportation industry.

• Valuation of transactions in producers’ prices.

The TSAs additionally maintain the following measures made in the I-O accounts:

• The total value-added (or GDP) by all industries.

• The valuations of purchases for final use, transportation costs (the costs to 
move commodities from producers to intermediate or final users), and trade 
margins.

The TSAs only differ from the I-O accounts in that they separately measure 
in-house transportation. In the TSAs, in-house transportation is treated as a 
separate industry where the only output is in-house transportation service. This 
service covers the storage, maintenance, and operation of an industry’s own 
aircraft, railcars, trucks, and/or water vessels to move the industry’s intermediate 
inputs or output. This coverage differs from for-hire transportation coverage in the 
I-O accounts. In the I-O accounts, the use of for-hire transportation by an indus-
try includes only transportation expenses associated with moving intermediate 
inputs to the industry plus the expenses for certain direct transportation services. 
For example, if a for-hire truck carries wheat from a farm to a mill, the I-O use 
table credits this activity to the mill, even though the farm may have purchased 
the transportation service. However, if an in-house truck of the mill transports the 
wheat from the farm, the TSAs use table shows the mill as providing the ser-
vices and credits the activity to the farm only when an in-house truck of the farm 
transports the wheat to the mill.
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The TSAs consist of four tables: make (production), use (consumption), direct 
requirements, and industry-by-commodity total requirements table. The TSAs 

make and use tables present I-O data with in-house transportation added as an 
additional commodity and industry. The TSAs direct requirements table shows 
data on industry use of intermediate and value-added inputs as a percentage 
of industry output. The TSAs total requirements table provides industry-by-
commodity multipliers. The following discusses each table in further detail and 
presents data at the summary-level. Detailed data can be found in the online 
appendix to this report: http://www.bts.gov/publications/transportation_satel-
lite_accounts/2011/appendicies. Further information on the units in the make and 
use tables can be found in box C.

MAke tAble

The make table in the TSAs (see table 6) is an I-O make table with additional 
columns for each in-house transportation mode as a commodity and additional 
rows for each in-house transportation mode as a new industry. As in an I-O make 
table, the TSAs’ make table shows the values, in producers’ prices, of each 
commodity produced by each industry. In each row, the cell on the main diagonal 
shows the value of the commodity for which the industry has been designated as 
the primary producer. The other cells in each row show the value of commodities 
for which the industry is a secondary producer. The sum of all entries in a row is 
the total output for the industry. 

The data in all cells of the TSAs’ make table is the same as in the 1997 I-O make 
table, with the exception of the added in-house transportation column and row 
for each mode.  For each in-house mode, the cell value at the intersection of 
the in-house transportation column and row equals the total output of in-house 
transportation; the value for all other cells in the in-house transportation column 
and row equals zero.  

Components of the TSAs

Box C. Producers’ and Purchasers’ Prices

In the make and use tables, the values are presented in millions of dollars at produc-
ers’ prices. Producers’ prices include excise and sales taxes collected and remitted 
by producers’ but exclude the markup on commodities that final users must pay in 
consuming goods and services. Final users pay the purchasers’ price for goods and 
services, which is the producers’ price plus the trade margins and transportation 
costs incurred in delivering the goods and services to final consumers.  

SOURCE: U.S. Department of Transportation, Research and Innovative Technology Administration, 
Bureau of Transportation Statistics.



16

use tAble

Table 7 shows the TSAs’ use table, which is an I-O use table with an additional 
row for the in-house transportation services provided by each in-house mode and 
an additional column for the redefined in-house transportation activities for each 
in-house mode. Through this additional column, the TSAs’ use table shows the 
values, in producers’ prices, of in-house transportation next to all other intermedi-
ate and value-added inputs consumed by other industries or final users. The 
cell in each row is the amount, as a dollar value, of the commodity used by each 
industry or final user of the commodity. In the in-house transportation row, the 
following cells equal zero:

• the cell at the intersection of each in-house transportation row and column 
(the use of in-house transportation services to support in-house transporta-
tion activities), and

• the cell values at the intersections between each in-house transportation row 
and the for-hire transportation columns (the use of the in-house transportation 
services to support for-hire transportation activities).

These cells take a zero value as in-house transportation services are provided 
only by nontransportation industries for their own use.

For all rows, the sum of all entries equals the total output of the commodity. For 
all columns, the sum of all entries equals the total output for the corresponding 
industry (see box C for further information on total commodity and total industry 
output).

Direct requireMents tAble

The direct requirements table (see table 8) presents the direct requirement 
coefficients for each commodity and industry. These values show the amount of 
a commodity (on a row) required by an industry (on a column) to produce a dollar 
of the industry’s output. The sum of the coefficients for an industry for all interme-
diate and value-added categories equals one.

The direct requirement coefficients in the table are derived from the TSAs’ use 
table by dividing each industry’s commodity and value-added inputs by that 
industry’s total output. This is done for all industries in the TSAs’ use table but not 
for the components of final use or GDP.

inDustry-by-coMMoDity totAl requireMents tAble

Table 9 presents the industry-by-commodity total requirements coefficients.  
These values show the production directly and indirectly required to deliver a 
dollar’s worth of goods and services to consumers and other final users. Each 
column shows the commodity delivered to final users, and each row shows 
the demand for an industry’s output in response to a dollar increase in the final 
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demand for the commodity. The values in the columns and rows are derived from 
the TSAs’ make and use tables.

The last row shows the sum of all the changes in industry outputs that are re-
quired to deliver a dollar’s worth of goods and services to final users. Because 
each of these sums is a dollar multiple of the initial dollar spent of an industry’s 
output, the sum often is referred to as an “output multiplier.” These multipliers can 
be used to estimate the impact of changes in the final demands of commodities 
on total industry output.16 Hence, the table shows the interdependence among 
producers and consumers in the economy and can be used to derive estimates 
of the direct and indirect effects of changes in final demand on for-hire and 
in-house transportation industries and commodities. For instance, the table can 
be used to analyze the relative effects on transportation and nontransportation 
industries from an increase in government expenditures on transportation or from 
a change in the composition of fixed investment that results from a change in 
business activity.17

16 For more information on the derivation of the industry-by-commodity total requirements table, see: United Na-
tions, Handbook of National Accounting--Input-Output Table, Compilation and Analysis, 1999, available at http://
unstats.un.org/unsd/EconStatKB/KnowledgebaseArticle10053.aspx as of Mar. 15, 2011. 
17 When deriving the TSAs’ industry-by-commodity total requirements coefficients, the underlying I-O assump-
tions were maintained. This includes the assumption that the technology and relative prices defining the rela-
tionships between producers and consumers within a given year remain constant. For more information, see: 
U.S. Department of Commerce, Bureau of Economic Analysis, Concepts and Methods of the U.S. Input-Output 
Accounts, September 2006, updated April 2009, available at http://www.bea.gov/papers/pdf/IOmanual_092906.
pdf as of Mar. 15, 2011.

Box D. Total Commodity and Total Industry Output in the Transportation 
Satellite Account Tables

In the make and use table, both the total commodity output and the total industry 
output are given. Separate totals for both commodity outputs and industry outputs 
are needed as most industries produce more than one commodity. This can be seen 
in table 6, which, for example, shows (reading across an industry row) that the 
natural resources and mining industry produces not only natural resources and min-
ing as a primary product but also manufacturing products and leisure and hospitality 
services as secondary products.

SOURCE: U.S. Department of Transportation, Research and Innovative Technology Administration, 
Bureau of Transportation Statistics.
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MethoDologicAl overview

The TSAs measure the magnitude of in-house transportation services by esti-
mating the inputs used by each industry for its in-house transportation activi-

ties. To do this, the TSAs rearrange the I-O accounts using data on transportation 
from other sources. The following describes the steps involved. The major data 
sources are identified in table 10.

Step 1. Estimating Transportation Inputs

Transportation inputs include both intermediate inputs (e.g., motor vehicle gaso-
line) and value-added inputs (e.g., employee compensation, indirect business tax 
and nontax liability, and consumption of fixed capital). The value of these inputs 
for each industry in the U.S. I-O accounts’ use table combines that for transporta-
tion and nontransportation purposes. The TSAs separate the value from trans-
portation uses from all other uses through the following steps:

Methodology

Table 10. Principal Data Sources
Data Sources
Estimates of input-output accounts, 1997 U.S. Department of Commerce, Bureau of Economic Analysis, Bench-

mark Input-Output Accounts for the U.S. Economy, 1997 and detailed 
underlying data files for the I-O accounts

Air General aviation aircraft (private) by industry General Aviation Manufacturer’s Association (GAMA) proprietary 
database

Rail Private railcars by private shipper Official Railway and Equipment Register, Commonwealth Business 
Media, East Windsor, New Jersey. 

Truck Trucks, truck mileage, fuel use by industry and 
vehicle type, 1997a

U.S. Department of Commerce, Census Bureau, 1997 Census of Trans-
portation, Vehicle Inventory and Use Survey microdata. 

Statistics on occupation and industry, 2000 Census Bureau, 2000 Census of Population and Housing Occupation 
and Industry. 

Energy use by industry, 1997 U.S. Department of Energy, Energy Information Administration, Annual 
Energy Review 2008, tables 5.13a-5.13d.

Energy use by transportation modes, 1997 U.S. Department of Energy, Oak Ridge National Laboratory, Transporta-
tion Energy Data Book: Edition 28.

Vehicle-miles of travel by type of vehicles, 1997 U.S. Department of Transportation, Federal Highway Administration, 
Highway Statistics. Reported in U.S. Department of Transportation, 
Bureau of Transportation Statistics, National Transportation Statistics, 
Chapter 1, section C, table 1-32 as of April 2010. 

Water Private water vessels by industry U.S. Department of Defense, Army Corpos of Engineers, Vessel 
Company Summary and Vessel Characteristics from the Waterborne 
Transportation Lines of the United States (WTLUS).

a Data for these measures were extracted for all trucks of all chassis except those used for personal use, not used (wrecked, 
awaiting repair, etc.) for more than 6 months, or used for only off-road purposes (e.g.,  primary trip is off a public road).

SOURCE: U.S. Department of Transportation, Research and Innovative Technology Administration, Bureau of Transportation 
Statistics.
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• Identifying the Transportation-Related Inputs and the Dollar Value of 
In-House Transportation Services: The TSAs define a set of inputs unique 
to or mostly used for transportation by a specific mode. These inputs, derived 
from the underlying items in the I-O accounts, are called “transportation-relat-
ed inputs” (TRIs). The TRIs used in the 1997 TSAs are presented in table 11.

 � TRIs may not be used exclusively to produce transportation services or by 
a specific mode. For example, motor gasoline is required for truck trans-
portation operations. However, motor gasoline is not a TRI exclusive to 
truck transportation as it is used by other transportation modes and other 
industries for both transportation and nontransportation-related purposes. For 
example, motor gasoline is used to carry cargo by watercraft and to operate 
nontransportation-related machinery. In these cases, the component used for 
nontransportation purposes, such as gasoline used for heating or for operat-
ing machinery, and the component used for transportation modes other than 
the one for which the TRI was selected, such as gasoline used for transporta-
tion modes other than trucking, is removed. The resulting value is used to 
estimate the total value of in-house air, rail, truck, and water transportation.  

• Developing Industry Distribution Weights and Distributing TRIs: To mea-
sure each industry’s production and use of in-house transportation, the value 
of in-house transportation for each mode (calculated in the step above) must 
be distributed across industries. This is done through distribution weights. 
The weights assign a larger portion of the dollar value of in-house transporta-
tion to industries with a larger proportion of the total stock of transportation 
vehicles (aircraft, railcars, trucks, and water vessels) for a given mode. This 
assignment is based on the assumption that industries with a larger stock of 
transportation vehicles produce and consume more in-house transportation. 
Stock values for the 1997 TSAs were compiled from the sources listed in 
table 10. 

• Estimating Other Inputs: Transportation activities require inputs not unique 
or primary to transportation. For example, office supplies and accounting 
services are shared across transportation and all other production activities. 
The TSAs separate transportation and nontransportation use of these inputs 
by assuming nontransportation industries use these nontransportation related 
inputs in the same proportion as for-hire industries.18

Technical documentation containing details on the above steps is available on 
request: at RITAinfo@dot.gov

18 Adjustments were made after applying the for-hire relationship to ensure that the value of the transportation 
and nontransportation component of each commodity used by an industry equals that in the I-O use table.  



29

Table 11. Transportation-Related Inputs (TRIs)
Transportation mode Transportation related input(s)
Air Aviation gasoline (except jet fuel)

Jet fuel
Rail Railroad car rental and leasing
Truck Motor gasoline

Light fuel oils
Liquefied refinery gases, for uses other than chemical raw material
Tire rebuilding and retreading
Truck and bus (including off-highway) pneumatic tires

Water Commercial ships and barges rental and leasing, without crew
Marine Cargo Handling
Marine hardware (including shackles, rope sockets, tackle blocks, etc.)
Navigational services to shipping

SOURCE: U.S. Department of Transportation, Research and Innovative Technology Admin-
istration, Bureau of Transportation Statistics.

In the above steps, the TSAs assume the following:

• the TRIs are representative inputs for the production of in-house transporta-
tion services,

• the selected distribution weights are reliable predictors of the use of TRIs for 
in-house transportation, and

• the distribution of nontransportation-related commodity inputs within a for-
hire transportation industry is similar to the distribution of the inputs within a 
nontransportation industry for its transportation-related activities.

Step 2.  Deriving the TSAs Make and Use Tables

The second step in the TSAs involves the production of the make and use tables. 
As noted earlier, the TSAs’ make and use tables are I-O make and use tables 
modified to show estimates of transportation related inputs. First, estimates 
of transportation inputs for each industry are arranged in a matrix so that the 
rows and columns correspond to those in the intermediate industry portion of 
the I-O use table.19 Second, the estimates in the transportation input matrix are 
subtracted from the corresponding elements of the I-O use table, resulting in a 
residual use table that shows the intermediate and value-added inputs used by 
industries for nontransportation activities. Third, the TSAs use table is derived 
by combining the residual use table, an in-house transportation column vector 
for each in-house mode with the row sums from the transportation matrix, an 
in-house transportation row vector for each in-house mode with column totals 
from the transportation input matrix, and the final-demand portion of the I-O use 
table. Finally, the TSAs make table is formed by adding an additional column and 

19 Inputs for for-hire transportation industries in this matrix are all zero because these industries, by assumption, 
do not have any in-house transportation activities.
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an additional row for each in-house mode to the I-O make table. The values for 
this column and row are derived from row and column totals respectively from the 
transportation related input matrix.

chAnges in MethoD in the 1997 tsAs AnD  
coMPArAbility

The steps in measuring in-house transportation services in the 1997 TSAs follow, 
in general, those used in the 1992 and 1996 TSAs. However, the 1997 TSAs 
exclude some of the TRIs used in the 1992 and 1996 TSAs and use a slightly 
different technique for estimating other inputs used to provide transportation ser-
vices. Additionally, the 1997 TSAs measure in-house transportation services for 
four modes (air, rail, truck, and water) and provide separate estimates for each. 
The 1992 and 1996 TSAs measured in-house transportation services for only two 
modes (bus and truck operations) and combined the two into a single measure. 

The 1997 TSAs also differ significantly from the 1992 and 1996 TSAs because 
of a change in the industry classification system used in the I-O accounts. Prior 
to 1997, the I-O accounts were based on the Standard Industrial Classification 
System (SIC) and since 1997, have been based on the North American Industry 
Classification System (NAICS). NAICS differs from its predecessor SIC in that it:

• classifies industries according to similarities in their production process rather 
than similarities in the primary products produced,

• treats auxiliaries as establishments and hence explicitly measures the eco-
nomic activities of auxiliaries rather than including them in the value added of 
the industry using the services, 

• provides additional detail for the services sector, and

• introduces the “information sector”.20 

The changes introduced by NAICS have resulted in most industries in the 1997 
benchmark I-O accounts not being comparable to those in prior I-O accounts 
and, hence, in most industries in the 1997 TSAs not being comparable to those in 
prior TSAs.    

To enable comparisons between the 1997 TSAs and 1992 TSAs, this report 
presents revised numbers for the 1992 TSAs using the 1997 TSAs procedure 
at the sector level. The 1996 TSAs were not re-estimated using the 1997 TSAs 
procedure due to a lack of sufficient detail in the inputs. 

20 For information on the treatment of secondary products in the 1997 U.S. I-O accounts, see: Ann  M. Lawson 
et al., “Benchmark Input-Output Accounts of the United States, 1997,” Survey of Current Business, 2002, 
82(12), p.  2, available at http://www.bea.gov/scb/pdf/2002/12December/1202I-OAccounts2.pdf as of Mar. 15, 
2011.  
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finDings froM 1997 tsAs

As mentioned, the TSAs can be used for conducting studies related to the role 
of transportation in the economy. The following discusses findings from the 

1997 TSAs as applied to analyses examining the contribution of transportation 
to GDP, the use of transportation services by industry, the direct cost of trans-
portation services by commodity, and the total cost of transportation services by 
commodity.

Contribution of Transportation to GDP

The TSAs can be used to assess the size and impact of transportation on the 
U.S. economy. The TSAs show that all transportation services (all for-hire and 
in-house modes) contributed about $367.8 billion of value-added in 1997. Of this 
$367.8 billion, for-hire air, rail, truck, and water transportation generated $152.2 
billion, or about 1.8 percent of all GDP. In-house transportation activities for these 
same four modes (air, rail, truck, and water transportation) generated $122.7 
billion of value-added in 1997, or 1.5 percent of total GDP. In both for-hire and in-
house transportation, truck transportation services contributed the most to GDP: 
$81.4 billion and $116.7 billion respectively (see figure 1).

The Role of Transportation in the Economy

Figure 1. Value Added by Transportation Mode: 1997 
(Billions of dollars at producers’ prices)
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a For-hire transportation consists of the services provided by transportation firms to industries and the public on 
a fee-basis. Other for-hire transportation includes: transit and ground passenger transportation, including State 
and local government passenger transit; sightseeing transportation and transportation support; courier and mes-
senger services; and warehousing and storage. 
b In-house transportation consists of the services provided by nontransportation industries for their use. It 
includes privately owned and operated vehicles of all body types, used primarily on public rights of way, and the 
supportive services to store, maintain, and operate those vehicles.

SOURCE: U.S. Department of Transportation, Research and Innovative Technology Administration, Bureau of 
Transportation Statistics.
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Use of Transportation Services by Industry

The TSAs additionally reveal which industries rely most on for-hire and in-house 
transportation and for each, what mode(s). Reliance can be represented both 
as an absolute dollar value and as a requirement per dollar of industry output. 
The latter estimates the importance of transportation relative to all other inputs 
in producing output and hence the intensity to which transportation is used in the 
production process. In many cases, the intensity of transportation use leads to a 
different conclusion about the importance of transportation than the one indicated 
by the absolute dollar value.

In 1997, the manufacturing industry was the largest user of all transportation 
services at $148.9 billion, while the construction industry was the largest user of 
in-house transportation services. In 1997, the construction industry used $93.4 
billion of in-house transportation services (primarily in-house trucking) and used 
a smaller amount of for-hire transportation services ($13.7 billion) provided by 
the same modes included in the in-house transportation estimate (air, rail, truck, 
and water). The next largest user of in-house transportation was trade (wholesale 
and retail), which used $90.1 billion of the service and only $7.4 billion of for-
hire transportation services for the same modes (air, rail, truck, and water). The 
smallest user of in-house transportation (excluding the group “other”) was utili-
ties. The utilities sector uses relatively less in-house transportation as it includes 
establishments engaged primarily in transmitting and distributing natural gas to 
final consumers and hence establishments using a large amount of for-hire pipe 
transportation (see figures 2 and 3).

Figure 2. In-house Air, Rail, Truck, and Water Transportation Used by Industries: 1997
(Billions of dollars at producers’ prices)
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a “Other” consists of government enterprises (except State and local government passenger transit) and other 
I-O special industries. For a description of I-O special industries, see Ann  M. Lawson et al., “Benchmark Input-
Output Accounts for the U.S. Economy, 1992: Make, Use, and Supplementary Tables,” Survey of Current Busi-
ness, 1997, 77(11) pp. 46-47, available at http://www.bea.gov/scb/pdf/2002/12December/1202I-OAccounts2.pdf 
as of Mar. 15, 2011.

NOTES: In-house transportation consists of the services provided by non-transportation industries for their use. 
It includes privately owned and operated vehicles of all body types, used primarily on public rights of way, and 
the supportive services to store, maintain, and operate those vehicles.

SOURCE: U.S. Department of Transportation, Research and Innovative Technology Administration, Bureau of 
Transportation Statistics.
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Figure 3. For-hire  Air, Rail, Truck, and Water Transportation Used by Industries: 1997
(Billions of dollars at producers’ prices)
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a In-house transportation consists of the services provided by non-transportation industries for their use. It 
includes privately owned and operated vehicles of all body types, used primarily on public rights of way, and the 
supportive services to store, maintain, and operate those vehicles.
b “Other” consists of government enterprises (except State and local government passenger transit) and other 
I-O special industries. For a description of I-O special industries, see Ann M. Lawson et al., “Benchmark Input-
Output Accounts for the U.S. Economy, 1992: Make, Use, and Supplementary Tables,” Survey of Current Busi-
ness, 1997, 77(11), pp. 46-47, available at http://www.bea.gov/scb/pdf/2002/12December/1202I-OAccounts2.pdf 
as of Mar. 15, 2011.
c For-hire transportation includes for-hire air, rail, truck, water, and pipeline transportation; transit and ground 
passenger transportation, including State and local government passenger transit; sightseeing transportation; 
transportation supportive services; courier and messenger services; and warehousing and storage.

SOURCE: U.S. Department of Transportation, Research and Innovative Technology Administration, Bureau of 
Transportation Statistics.

In looking at the use of all in-house transportation as a share of an industry’s total 
output (in I-O terminology, the direct requirements for in-house transportation), it 
further can be seen that the construction industry required the most in-house air, 
rail, truck, and water transportation (12.4¢) to produce a dollar of output. The next 
most intensive user of all in-house transportation services was natural resources 
and mining, which required 7.5¢ of in-house transportation to produce a dol-
lar of output, even though the natural resources and mining industry was only 
the fourth largest user of all in-house transportation services in absolute terms. 
In-house air, rail, truck, and water transportation accounted for the smallest share 
of financial services’ total output, making it the least intensive user of all in-house 
transportation (see table 8).

Among nontransportation industries, the utilities industry was the most intensive 
user of for-hire transportation. The utilities industry required 2.8¢ per dollar of 
output of for-hire air, rail, truck, and water transportation. This intense use reflects 
the fact that the utilities sector includes, per the NAICS, establishments engaged 
primarily in transmitting and distributing natural gas to final consumers. These 
establishments use a large amount of for-hire pipe transportation. The second 
most intensive user of for-hire transportation was manufacturing, which required 
2.3¢ of for-hire air, rail, truck, and water transportation per dollar of output. The 
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industries: trade, information services, financial services, professional and busi-
ness services, education and health services, leisure services, and other services 
each required less than 1.0¢ of for-hire air, rail, truck, and water transportation 
per dollar of output, making them the least intensive users of for-hire transporta-
tion. 

Direct Cost of Transportation Services by Commodity

The TSAs also enable the analysis of transportation service costs. This type of 
analysis differs from the examination of the use of transportation on an industry 
basis for two reasons. First, many industries produce more than one commodity, 
and second, many commodities are produced by more than one industry. Thus to 
analyze the importance of transportation costs in the purchasers’ prices of com-
modities, both for-hire and in-house transportation costs were distributed on a 
commodity-by-commodity basis.21

Among nontransportation commodities in 1997, construction commodities re-
quired the most transportation to be produced (14.5¢ per dollar of commodity 
produced), followed by utilities (10.0¢ per dollar of commodity produced). For 
construction commodities, in-house transportation costs contributed to a larger 
21 Costs of transportation services are distributed to commodities using the TSAs make and direct requirements 
tables. For commodities in the TSAs make table produced only by a single industry, the cost of all for-hire and 
in-house transportation services equals the sum of the for-hire and in-house transportation direct requirement 
coefficients in the TSAs direct requirements table for the producing industry. For commodities in the TSAs make 
table produced in more than one industry, the cost of all for-hire and in-house transportation services equals the 
sum of all for-hire and in-house transportation direct requirement coefficients from the TSAs direct requirements 
table weighted by the ratio of the commodity value to total commodity output for the producing industry (from 
the TSAs make table).

Figure 4. Total Transportation Services Cost by Commodities: 1997 
(Cents per dollar of commodity output)
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a “Other” consists of government enterprises (except State and local government passenger transit) and other 
I-O special industries. For a description of I-O special industries, see Ann  M. Lawson et al., “Benchmark Input-
Output Accounts for the U.S. Economy, 1992: Make, Use, and Supplementary Tables,” Survey of Current Busi-
ness, 1997, 77(11) pp. 46-47, available at http://www.bea.gov/scb/pdf/2002/12December/1202I-OAccounts2.pdf 
as of Mar. 15, 2011.

SOURCE: U.S. Department of Transportation, Research and Innovative Technology Administration, Bureau of 
Transportation Statistics.
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share of the total transportation cost than the for-hire transportation cost. This 
follows from the intense use of in-house trucking in the construction industry, 
which is the only industry that produces construction commodities. Likewise, 
the intense use of for-hire trucking in producing utilities commodities caused the 
for-hire transportation cost to contribute more toward the total transportation cost 
of utilities commodities than in-house transportation (see figure 4). 

Total Cost of Transportation Services

The TSAs additionally measure the total cost of transportation services. The 
total cost of transportation services is captured in the direct and indirect effect 
of transportation on the rest of the economy. The direct effect is the change in 
transportation output caused by a change in demand for another product; while 
the indirect effect is the change, induced by a change in the demand for transpor-
tation, in the output of another industry, or industries. These effects can be seen 
in the TSAs total requirements table. 

In the total requirements tables, the coefficients listed under each commodity can 
be used to determine the direct relationship between production of the commod-
ity and the demand for transportation services, because they show the amount 
of transportation output needed to meet a dollar increase in the final demand for 
the commodity. For instance, a $1 increase in the final demand for construction 
sector commodities requires an increase of 20.2¢ in total transportation services 
output. Of this 20.2¢ increase, 14.8¢ of in-house; 3.9¢ of for-hire air, rail, truck, 
and water; and 1.5¢ of other for-hire transportation services would be required. 
The least amount of transportation services (excluding the “other” category) is 
needed to meet a $1 in financial services, for which only 2.7¢ is required.

Figure 5. Transportation Total Requirements: 1997 
(Cents per dollar increase in final demand)
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a “Other” consists of government enterprises (except State and local government passenger transit) and other 
I-O special industries. For a description of I-O special industries, see Ann  M. Lawson et al., “Benchmark Input-
Output Accounts for the U.S. Economy, 1992: Make, Use, and Supplementary Tables,” Survey of Current Busi-
ness, 1997, 77(11) pp. 46-47, available at http://www.bea.gov/scb/pdf/2002/12December/1202I-OAccounts2.pdf 
as of Mar. 15, 2011.

SOURCE: U.S. Department of Transportation, Research and Innovative Technology Administration, Bureau of 
Transportation Statistics.
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The TSAs total requirements table also shows the indirect effect of changes 
in demand for for-hire and in-house transportation. These changes can be 
measured by the total industry output multiplier. Across all for-hire and in-house 
transportation modes, the output multiplier was smallest for in-house rail trans-
portation at 1.82 and, except for for-hire rail, above 1.90 for all transportation 
modes (excluding the for-hire “other” group). Overall, the economy’s response 
to changes in the demand for all for-hire and in-house transportation modes was 
larger than that for trade and utilities but smaller than that for natural resources 
and mining and manufacturing. This means that an investment in either for-hire 
or in-house transportation will have a greater economic impact than an equally 
sized investment in trade or utilities but a smaller impact than one in natural 
resources and mining or manufacturing (see table 12).

Table 12. Total Industry Output Multipliers for Transportation Industries: 1997
Total industry output multiplier

For-hire transportation Air 2.031
Rail 1.835
Water 2.110
Truck 1.965
Transit and ground passenger transportationa 2.025
Pipeline transportation 2.336
Otherb 1.689

In-house transportation Air 2.167
Rail 1.819
Water 1.927
Truck 2.119

a “Transit and ground passenger transportation” includes State and local government passenger transit.
b “Other” transportation includes: sightseeing transportation and transportation support; courier and mes-
senger services; and warehousing and storage.

NOTES: For-hire transportation consists of the services provided by transportation firms to industries and 
the public on a fee-basis. Other for-hire transportation includes: transit and ground passenger transporta-
tion, including State and local government passenger transit; sightseeing transportation and transporta-
tion support; courier and messenger services; and warehousing and storage. 

In-house transportation consists of the services provided by nontransportation industries for their use. It 
includes privately owned and operated vehicles of all body types, used primarily on public rights of way, 
and the supportive services to store, maintain, and operate those vehicles.

SOURCE: U.S. Department of Transportation, Research and Innovative Technology Administration, 
Bureau of Transportation Statistics.



37

introDuction

The 1997 TSAs cannot be compared to prior TSAs because of the change 
in the method for estimating in-house transportation and in the industrial 

classification system for the I-O accounts, as previously mentioned. To allow for 
comparison, the 1992 TSAs were re-estimated using the 1997 TSAs procedure. 
The re-estimation procedure does not remove the contribution of in-house bus 
transportation services from the measure of in-house transportation but, rather, 
corrects for the effects of significant changes in the industrial classification 
system. The following presents the results from the re-estimation at the major 
group level.22 Comparisons at levels more detailed than the sector level cannot 
be made with confidence because of the change in the industrial classification 
system. 

Even at the sector level, the change in the industrial classification system has 
some effect on the comparisons presented below. In particular, the 1997 classifi-
cation system classifies scenic and sightseeing transportation as transportation, 
but the 1992 classification identifies only a portion of this industry as transporta-
tion (spread across several transportation industries, including air, rail, water, and 
transportation services) and the remainder as amusement and recreation. Ad-
ditionally, the 1997 classification system classifies couriers and messengers as 
a separate transportation industry, while the 1992 classification system includes 
these services (except those provided by air) in the for-hire truck transportation 
industry. As such, the 1992 for-hire truck transportation sector is larger than the 
1997 for-hire truck transportation sector as it includes a larger number of indus-
tries. The pipeline transportation sector in 1992 also is larger than that in 1997, 
as it includes the natural gas transportation industry, which was classified under 
the utility sector in 1992. Finally, the 1997 classification system classifies broad-
casting and telecommunications as information (and, hence, under the service 
sector), while the 1992 classification system classifies this industry as commu-
nications. Table 13 provides a summary of these changes and indicates where 
an adjustment was made to the 1992 TSAs based on the 1997 TSAs procedure. 
The 1996 TSAs were not re-estimated using the 1997 TSAs procedure due to a 
lack of detailed information for the year.

22 Major groups differ from the sectors used in the TSAs in that they classify all service sectors into a single 
service group. Additionally, the utilities and communications sectors are classified as a single group. The major 
groups are: natural resources and mining, construction, manufacturing, trade (retail and wholesale), utilities and 
communications, services, for-hire transportation, and in-house truck transportation.

Comparison of 1997 TSAs to the 1992 TSAs
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Table	13.	Significant	Changes	in	the	Industrial	Classification	System	Affecting	the	Comparison	of	the	1992	and	1997	TSAs	at	the	
Sector Level Based on the 1997 TSA Procedure

Industry Sector(s) in 1992 TSA affected Sector(s) in 1997 TSA affected Description Adjustment performed
Scenic and  
sightseeing  
transportation

Air; rail; water; pipeline, freight 
forwarders, and other transpor-
tation services 

Pipeline, freight forwarders, and 
other transportation services

Scenic and sightseeing transportation indus-
try classified as a separate transportation 
industry in 1997 and included in the pipeline, 
freight forwarders, and other transporta-
tion services sector. In 1992, services in 
the scenic and sightseeing transportation 
industry are distributed across several indus-
tries, including air, rail, water, transportation 
services, and amusement and recreation 
services. 

None

Couriers and  
messengers

For-hire truck  
transportation

Pipeline, freight forwarders, and 
other transportation services

In 1997, couriers and messengers (except 
by air) identified as a separate industry and 
included in the pipeline, freight forwarders, 
and other transportation services sector. In 
1992, couriers and messengers (except by 
air) included as part of the truck transporta-
tion industry/sector in 1992. 

None

Natural gas  
transportation

Utilities and  
communications

Pipeline, freight forwarders, and 
other transportation services

Natural gas transmission and distribution 
was included in the pipeline industry and in 
the pipeline, freight forwarders, and other 
transportation services sector in 1997. In 
1992, only part of this industry was included 
in the pipeline industry and in the pipeline, 
freight forwarders, and other transportation 
services sector. The remainder was included 
in the utilities and communications sector 
in 1992.

The natural gas transporta-
tion industry was moved from 
the utilities and communi-
cations sector to pipeline, 
freight forwarders, and other 
transportation services in the 
1992 TSAs.

Telephone and 
telegraph; cable 
and other pay 
television; radio 
and television 
broadcasting

Utilities and  
communications

Service Broadcasting and  telecommunications 
industries were included in the information 
industry (except for the few included in the 
administration and support service industry 
and the other service industry) and as part 
of the service sector in 1997. In 1992, these 
industries were included in the utilities and 
communications sector.

Telephone and telegraph; 
cable and other pay televi-
sion; radio and television 
broadcasting in 1992 TSAs 
moved from the utilities and 
communications sector to the 
services sector.

SOURCE: U.S. Department of Transportation, Research and Innovative Technology Administration, Bureau of Transportation Statistics.
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finDings froM the 1997 AnD 1992 tsAs

Changes in the Contribution of Transportation to GDP

The previously published 1992 TSAs showed that for-hire transportation services 
and in-house trucking contributed $374.6 billion (in 1997 dollars), or 5.0 percent, 
to GDP. Based on the 1997 procedure for estimating the in-house portion of 
transportation, these same services contributed $409.1 billion (in 1997 dollars), 
or 5.5 percent, to GDP in 1992. The $26.9 billion difference between these two 
estimates for 1992 results primarily from the larger value of in-house truck trans-
portation estimated under the procedure for the 1997 TSAs. 

Under the 1997 TSAs’ procedure, the value added by for-hire truck transporta-
tion services and in-house trucking collectively declined, in real 1997 dollars, by 
$67.2 billion between 1992 and 1997. This decline is a result of a decline in the 
contribution of for-hire and in-house truck transportation to GDP. Between 1992 
and 1997, the value added by for-hire truck transportation declined, in real 1997 
dollars, from $93.1 billion to $81.4 billion. The value added by in-house truck 
transportation also declined, in real 1997 dollars, from $172.3 billion to $116.7 
billion. 

Although the contribution of for-hire and in-house truck transportation decreased 
by $67.2 billion (in 1997 dollars) between 1992 and 1997, the value added by all 
transportation services fell only by $41.2 billion (in 1997 dollars). This smaller de-
cline results from a real growth in the value added by other for-hire transportation 
services and from the inclusion of the value added by other in-house transporta-
tion services in 1997. In 1997, the value added by other in-house transportation 
services (air, rail, and water) was $6.0 billion (see table 14).

Table 14. Value Added by Transportation Services: 1992 and 1997 
(In 1997 billions of dollars)

Total  
transportation

For-hire 
truck

Other  
for-hire

In-house 
trucka

Other  
in-houseb Total GDP

1992
 1992 based on 1992 method and 1992 classification 374.6 99.7 129.5 145.4 NA

7,456.8 1992 based on 1997 method and 1997 classification 409.1 93.1 143.8 172.3 NA
1997
 1997 based on 1997 method and 1997 classification 367.9 81.4 163.8 116.7 6.0 8,345.6
a In-house truck in 1992 also includes in-house bus operations as these two operations were estimated together in the 1992 TSAs.
b Other in-house includes in-house air, rail, and water operations.

KEY: NA = Not applicable.

NOTES: Nominal 1992 dollars adjusted using the current series, consumer price index (CPI) published by the U.S. Bureau of Labor 
Statistics for all transportation. In 1992, CPI for all transportation was 140.3 and in 1997, the CPI for all transportation was 160.5.

SOURCE: U.S. Department of Transportation, Research and Innovative Technology Administration, Bureau of Transportation Statistics.
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Changes in the Use of Transportation Services by Industry

Based on the 1997 TSAs procedure, the manufacturing sector used the most 
transportation services ($134.0 billion in 1997 dollars) followed by the services 
sector ($113.5 billion in 1997 dollars) in 1992. In 1997 this relationship reversed, 
with the services sector using more transportation services than the manufactur-
ing sector ($166.0 billion and $148.9 billion respectively in 1997 dollars). In both 
years the manufacturing sector  was the largest user of for-hire truck transporta-
tion, and the construction sector was the largest user of in-house truck transpor-
tation.

Across all sectors except natural resources and mining and utilities and com-
munications, the use of in-house truck transportation increased in real dollars 
between 1992 and 1997. For several sectors, the increased use of in-house truck 
transportation follows from a decline in the use of for-hire truck transportation.  In 
the services sector, in-house truck transportation grew in real 1997 dollars from 
$67.7 billion in 1992 to $93.1 billion in 1997, while for-hire truck transportation 
declined in real 1997 dollars from $17.7 billion in 1992 to $11.3 billion in 1997. 
For-hire truck transportation use also declined, in real dollars, in the trade (whole-
sale and retail) and construction sectors, while in-house truck transportation use 
increased (see table 15).

Looking at the use of transportation as a share of a sector’s total output (or in 
I-O terms, at the direct requirements coefficient), it can be seen that transporta-
tion became more important in producing a dollar of output in several sectors 
between 1992 and 1997. For all nontransportation sectors, the use of all trans-
portation relative to all other commodities grew slightly, with the largest growth 
occurring in the construction sector. Based on the 1997 procedure and 1997 
classification, total transportation services required per dollar of construction 
output grew from 11.1¢ in 1992 to 14.5¢ in 1997. In both 1992 and 1997, the 
construction sector was the largest user of all transportation services among 
nontransportation sectors (see table 16).
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Table 15. Use of Transportation Services by Industry: 1992 and 1997
(Billions of dollars at producers’ prices)

1992 1997
1992 procedure;  

1992 classificationa 
1997 procedure;  

1997 classificationb 
1997 procedure;  

1997 classification

Major group
1997 dollars  

(billions)c Rank
1997 dollars  

(billions)c Rank
1997 dollars  

(billions) Rank
In-house truck transportationc

 Natural resources and mining 21.36 5 32.85 4 29.50 5
 Construction 48.81 3 77.66 1 93.30 1
 Manufacturing 27.33 4 20.23 5 30.30 4
 Trade 53.66 2 76.50 2 86.35 3
 Utilities and communications 1.49 6 2.68 6 1.59 6
 Services 53.80 1 67.72 3 93.05 2
 For-hire transportation 0.00 NA 0.00 NA 0.00 NA
 In-house truck transportation 0.00 NA 0.00 NA 0.00 NA
 In-house other transportation NA NA NA NA 0.00 NA
 Othere 0.90 7 0.00 7 0.00 7
For-hire truck transportationa

 Natural resources and mining 5.20 4 4.72 4 4.17 4
 Construction 12.91 3 13.18 3 10.38 3
 Manufacturing 56.33 1 56.21 1 57.43 1
 Trade 4.33 5 3.87 5 2.04 6
 Utilities and communications 1.29 7 0.90 6 0.89 7
 Services 18.62 2 17.69 2 11.26 2
 For-hire transportation 37.31 NA 30.53 NA 22.61 NA
 In-house truck transportation 0.99 NA 0.16 NA 1.18 NA
 In-house other transportation NA NA NA NA 0.02 NA
 Other 1.68 6 0.43 7 2.50 5
Total transportationd

 Natural resources and mining 32.05 5 46.70 5 44.27 5
 Construction 65.46 3 94.65 3 109.25 4
 Manufacturing 127.89 1 133.95 1 148.90 2
 Trade 64.89 4 88.04 4 121.07 3
 Utilities and communications 12.52 6 14.51 6 27.32 6
 Services 93.91 2 113.49 2 165.98 1
 For-hire transportation 75.54 NA 76.71 NA 60.89 NA
 In-house truck transportation 1.64 NA 0.24 NA 1.68 NA
 In-house other transportation NA NA NA NA 0.03 NA
 Other 6.54 7 1.96 7 7.21 7
a For-hire truck transportation in 1992 (under both the 1992 and 1997 classification) includes courier (except air courier) services. Cou-
rier services are not included in the 1997 estimate of for-hire truck transportation. For-hire truck transportation in 1992, under the 1992 
procedure and 1992 classification, includes warehousing and storage.
b In estimating the 1992 TSAs per the 1997 procedure, natural gas transportation was moved from the utilities to the pipelines sector as 
natural gas transportation was classified under the pipelines sector in 1997 and hence considered a for-hire transportation mode.
c In-house truck in 1992 also includes in-house bus operations as these two operations were estimated together in the 1992 TSAs.
d Total transportation in 1992 consists of all for-hire transportation and in-house bus and truck transportation under the 1992 procedure 
and 1992 classification. Under the 1992 procedure and 1997 classification, total transportation in 1992 consists of all for-hire transpor-
tation and in-house truck transportation. In 1997, total transportation consists of all for-hire transportation and in-house air, rail, truck, 
and water transportation.
e “Other” consists of government enterprise (except State and local government passenger transit) and other input-output special 
industries. See Ann M. Lawson et al., “Benchmark Input-Output Accounts for the U.S. Economy, 1992: Make, Use, and Supplementary 
Tables,” Survey of Current Business, 1997, 77(11), pp. 58-62.
KEY: NA = Not applicable.
NOTES: Transportation major groups excluded from ranking. Major groups differ from the sectors used in the TSAs in that they classify 
all service sectors into a single service group. Additionally, the utilities and communications sectors are classified as a single group. 
SOURCE: U.S. Department of Transportation, Research and Innovative Technology Administration, Bureau of Transportation Statistics.
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Table 16. Transportation Commodity-by-Industry Direct Requirements: 1992 and 1997
(Direct requirements per dollar of industry output at producers’ prices)

1992 1997
1992 procedure; 

1992 classificationa
1997 procedure; 

1997 classificationb
1997 procedure; 

1997 classification

Major sector group
Direct  

requirement Rank
Direct  

requirement Rank
Direct  

requirement Rank
In-house truck transportationd

 Natural resources and mining 0.043 5 0.066 4 0.065 5
 Construction 0.057 3 0.091 1 0.124 1
 Manufacturing 0.007 4 0.005 5 0.008 4
 Trade 0.039 2 0.056 2 0.058 3
 Utilities and communications 0.002 6 0.008 6 0.006 6
 Services 0.011 1 0.013 3 0.014 2
 For-hire transportation 0.000 NA 0.000 NA 0.000 NA
 In-house truck transportation 0.000 NA 0.000 NA 0.000 NA
 In-house other transportation NA NA NA NA 0.000 NA
 Other 0.001 7 0.000 7 0.000 7
For-hire truck transportationa

 Natural resources and mining 0.011 3 0.010 3 0.009 3
 Construction 0.015 2 0.015 1 0.014 2
 Manufacturing 0.015 1 0.015 2 0.015 1
 Trade 0.003 5 0.003 5 0.001 7
 Utilities and communications 0.002 6 0.003 6 0.003 4
 Services 0.004 4 0.003 4 0.002 6
 For-hire transportation 0.077 NA 0.060 NA 0.043 NA
 In-house truck transportation 0.005 NA 0.001 NA 0.004 NA
 In-house other transportation NA NA NA NA 0.001 NA
 Otherf 0.001 7 0.000 7 0.002 5
Total transportatione

 Natural resources and mining 0.065 2 0.094 2 0.097 3
 Construction 0.077 1 0.111 1 0.145 1
 Manufacturing 0.035 4 0.036 5 0.040 5
 Trade 0.047 3 0.064 3 0.082 4
 Utilities and communications 0.019 6 0.043 4 0.100 2
 Services 0.019 5 0.022 6 0.026 6
 For-hire transportation 0.155 NA 0.151 NA 0.116 NA
 In-house truck transportation 0.008 NA 0.001 NA 0.005 NA
 In-house other transportation NA NA NA NA 0.001 NA
 Other 0.006 7 0.002 7 0.006 7
a For-hire truck transportation in 1992 (under both the 1992 and 1997 classification) includes courier (except air courier) 
services. Courier services are not included in the 1997 estimate of for-hire truck transportation. For-hire truck transporta-
tion in 1992, under the 1992 procedure and 1992 classification, includes warehousing and storage.
b In estimating the 1992 TSAs per the 1997 procedure, natural gas transportation was moved from the utilities to the 
pipelines sector as natural gas transportation was classified under the pipelines sector in 1997 and hence considered a 
for-hire transportation mode.
c Nominal 1992 dollars adjusted using the current series, annual consumer price index (CPI) published by the U.S. 
Bureau of Labor Statistics for all transportation. In 1992, CPI for all transportation was 140.3 and in 1997, the CPI for all 
transportation was 160.5.
d In-house truck in 1992 also includes in-house bus operations as these two operations were estimated together in the 
1992 TSAs.
e Total transportation in 1992 consists of all for-hire transportation and in-house bus and truck transportation under the 
1992 procedure and 1992 classification. Under the 1992 procedure and 1997 classification, total transportation in 1992 
consists of all for-hire transportation and in-house truck transportation. In 1997, total transportation consists of all for-hire 
transportation and in-house air, rail, truck, and water transportation.
f “Other” consists of government enterprise (except State and local government passenger transit) and other input-output 
special industries. See Ann M. Lawson et al., “Benchmark Input-Output Accounts for the U.S. Economy, 1992: Make, 
Use, and Supplementary Tables,” Survey of Current Business, 1997, 77(11), pp. 58-62.
KEY: NA = Not applicable.
NOTES: Transportation major sector groups excluded from ranking. The major sector group combines several sectors 
together, e.g., all service sectors.
SOURCE: U.S. Department of Transportation, Research and Innovative Technology Administration, Bureau of Transpor-
tation Statistics.
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Changes in the Direct Cost of Transportation Services by Commodity

Among nontransportation commodities, the transportation content increased 
the most among those produced primarily in the sectors using significantly more 
transportation services in 1997 than in 1992. In particular, the total for-hire and 
in-house truck transportation content of trade (retail and wholesale) commodities 
increased, after accounting for the change in methodology and the classification 
system, from 6.4 percent in 1992 to 8.2 percent in 1997. This increase results 
almost entirely from a real increase in the use of for-hire transportation and in-
house trucking in the trade sector (see table 17).

The in-house truck transportation content of construction commodities increased 
most significantly, which, after accounting for methodology and classification 
system changes, grew from 9.1 percent in 1992 to 12.4 percent in 1997. The 
use of in-house trucking in the manufacturing sector grew more quickly than that 
in the construction sector between 1992 and 1997; however, the in-house truck 
transportation content of manufacturing commodities grew only marginally. The 
transportation content of construction commodities increased more significantly 
than that of manufacturing commodities because transportation accounts for a 
larger share of total output in the construction sector than in the manufacturing 
sector (the sectors in which each commodity is produced primarily).

Table 17. Cost of Transportation Services by Commodity: 1992 and 1997
(Per dollar of commodity output at producers’ prices)

Natural 
resources 
and mining Construction Manufacturing Trade

Utilities and 
 communications Services Othera

In-house truckb

1992
 1992 procedure; 1992 classification 0.042 0.057 0.008 0.039 0.002 0.011 0.001
 1997 procedure; 1997 classification 0.064 0.091 0.007 0.056 0.008 0.013 0.000
1997
 1997 procedure; 1997 classification 0.063 0.124 0.009 0.058 0.006 0.015 0.000
For-hire truckc

1992
 1992 procedure; 1992 classification 0.010 0.015 0.015 0.003 0.002 0.004 0.001
 1997 procedure; 1997 classification 0.009 0.015 0.015 0.003 0.003 0.004 0.000
1997
 1997 procedure; 1997 classification 0.009 0.014 0.015 0.001 0.003 0.002 0.002
Total transportation
1992
 1992 procedure; 1992 classification 0.063 0.077 0.036 0.047 0.018 0.021 0.005
 1997 procedure; 1997 classification 0.092 0.111 0.038 0.064 0.043 0.023 0.000
1997
 1997 procedure; 1997 classification 0.095 0.145 0.041 0.082 0.100 0.026 0.006
a  “Other” consists of government enterprise (except State and local government passenger transit) and other input-output special 
industries. See Ann  M. Lawson et al., “Benchmark Input-Output Accounts for the U.S. Economy, 1992: Make, Use, and Supplementary 
Tables,” Survey of Current Business, 1997, 77(11), pp. 58-62, available at http://www.bea.gov/scb/pdf/2002/12December/1202I-OAc-
counts2.pdf as of Mar. 15, 2011.
b In-house truck in 1992 also includes in-house bus operations as these two operations were estimated together in the 1992 TSAs.
c For-hire truck transportation in 1992 (under both the 1992 and 1997 classification) includes courier (except air courier) services. Courier 
services are not included in the 1997 estimate of for-hire truck transportation. For-hire truck transportation in 1992, under the 1992 proce-
dure and 1992 classification, includes warehousing and storage. 
SOURCE: U.S. Department of Transportation, Research and Innovative Technology Administration, Bureau of Transportation Statistics.
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Changes in the Total Cost of Transportation Services

In both 1992 and 1997, an increase in the final demand for construction had the 
largest effect on total transportation output (both before and after accounting for 
the methodology and classification system changes). Across all sectors, a dollar 
increase in final demand for the services provided by the sector had a larger ef-
fect on in-house truck transportation than for-hire truck transportation. This strong 
reliance on in-house truck transportation relative to for-hire truck transportation to 
produce a dollar of output can be seen, for each sector, in table 18. 

Table 18. Transportation Total Requirements: 1992 and 1997
(Cents per dollar increase in final demand)

Natural 
resources 
and mining Construction Manufacturing Trade

Utilities and  
commun-ications Services Othera

In-house truckb

1992
 1992 procedure; 1992 classification 0.066 0.073 0.027 0.046 0.018 0.020 0.003
 1997 procedure; 1997 classification 0.099 0.111 0.031 0.065 0.035 0.024 0.004
1997
 1997 procedure; 1997 classification 0.099 0.146 0.037 0.068 0.027 0.025 0.003
For-hire truckc

1992
 1992 procedure; 1992 classification 0.008 0.006 0.008 0.002 0.027 0.003 0.001
 1997 procedure; 1997 classification 0.025 0.031 0.034 0.009 0.056 0.011 0.002
1997
 1997 procedure; 1997 classification 0.022 0.027 0.032 0.005 0.010 0.006 0.004
Total transportation
1992
 1992 procedure; 1992 classification 0.115 0.119 0.087 0.065 0.079 0.041 0.012
 1997 procedure; 1997 classification 0.161 0.162 0.102 0.085 0.135 0.048 0.009
1997
 1997 procedure; 1997 classification 0.168 0.202 0.112 0.105 0.124 0.050 0.013
a  “Other” consists of government enterprise (except State and local government passenger transit) and other input-output special 
industries. See Ann  M. Lawson et al., “Benchmark Input-Output Accounts for the U.S. Economy, 1992: Make, Use, and Supplementary 
Tables,” Survey of Current Business, 1997, 77(11), pp. 58-62, available at http://www.bea.gov/scb/pdf/2002/12December/1202I-OAc-
counts2.pdf as of Mar. 15, 2011..
b In-house truck in 1992 also includes in-house bus operations as these two operations were estimated together in the 1992 TSAs.
c For-hire truck transportation in 1992 (under both the 1992 and 1997 classification) includes courier (except air courier) services. Courier 
services are not included in the 1997 estimate of for-hire truck transportation. For-hire truck transportation in 1992, under the 1992 pro-
cedure and 1992 classification, includes warehousing and storage.
SOURCE: U.S. Department of Transportation, Research and Innovative Technology Administration, Bureau of Transportation Statistics.
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With regards to the indirect effect of transportation (the second component of 
the total cost of transportation services), it can be seen in table 19 that the total 
industry output multiplier (derived using the 1997 procedure and the 1997 classi-
fication system) for for-hire air, truck, and water and in-house truck transportation 
grew between 1992 and 1997. This growth indicates that an investment in any of 
these modes has a greater economic impact in 1997 than in 1992. In contrast, 
the total industry output multiplier for for-hire rail and for warehousing declined 
and the total industry output multiplier for for-hire pipelines remained nearly 
constant. The decline in the output multiplier for for-hire rail may be due to the 
fact that for-hire rail includes scenic and sightseeing rail transportation in 1992 
but not in 1997, rather than to a decline in the responsiveness of the economy to 
a change in the demand for transportation services.

Table 19. Transportation Total Industry Output Multiplier: 1992 and 1997
(Based on 1997 method and 1997 procedure)

For-hire In-house

Air

Rail; transit and 
ground passenger 

transportation Water Truck Warehousing

Pipeline; freight 
forwarders; and 

other transportation 
servicesa Truckb

Air, rail, 
and 

water
1992
 1992 procedure; 1992 classification 1.958 1.902 1.942 2.011 NA 1.733 1.499 NA
 1997 procedure; 1997 classification 1.976 1.911 2.031 1.944 1.807 1.893 1.608 NA
1997
 1997 procedure; 1997 classification 2.142 1.868 2.311 1.993 1.574 1.895 2.155 2.219
a Includes arrangement of passenger transportation.
b In-house truck in 1992 also includes in-house bus operations as these two operations were estimated together in the 1992 TSAs.

SOURCE: U.S. Department of Transportation, Research and Innovative Technology Administration, Bureau of Transportation Statistics.
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By providing detailed industry use of transportation services and measuring 
in-house transportation, the TSAs provide a more comprehensive picture of 

the role of transportation in the U.S. economy. This report provides an update as 
to this role. Future updates can improve and extend the measured impacts by:

• Updating data sources used in creating distribution weights. 

• Adding other modes of in-house transportation, such as the business use of 
automobiles, when information becomes available. 

• Treating in-house transportation in the same manner as the I-O accounts 
treat the use of for-hire transportation, that is, only transportation expenses 
associated with moving intermediate inputs to the industry plus the expenses 
for certain direct transportation services.  Doing so would require detailed 
information on the type of commodities carried by in-house truck and on the 
origin and destination of the transported commodities.

Future production of the TSAs also can allow for examination of the changing 
role of transportation in the economy.  The TSAs based on the 2002 I-O bench-
mark accounts are forthcoming.

Future Work

Online Appendix

The following detailed tables can be accessed online at the BTS website:

• TSA Detailed Make of Commodities by Industries: 1997 http://www.bts.gov/publica-
tions/transportation_satellite_accounts/2011/html/appendix_table_01.html

• TSA Detailed Use of Commodities by Industries: 1997 http://www.bts.gov/publications/
transportation_satellite_accounts/2011/html/appendix_table_02.html

• TSA Detailed Commodity-by-Industry Direct Requirements: 1997 http://www.bts.gov/
publications/transportation_satellite_accounts/2011/html/appendix_table_03.html

• TSA Detailed Industry-by-Commodity Total Requirements: 1997 http://www.bts.gov/
publications/transportation_satellite_accounts/2011/html/appendix_table_04.html
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