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Preface

This paper introduces new users to the basics of the U.S. industry economic ac-
counts. It provides an overview of each of BEA’s industry accounts and how they
may be used to answer a variety of questions about the U.S. economy, industry
activity, and the flow of goods and services throughout the economy.

Comments and questions about the Industry accounts primer, and the accounts
themselves, are invited; contact BEA's Industry Economic Accounts Directorate at
IndustryEconomicAccounts@bea.gov.

A shorter version of this primer appeared in the June 2009 Survey oF CURRENT
BusINEss.
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Measuring the Nation’s Economy: An Industry Perspective

A Primer on BEA’s Industry Accounts

Is the economy growing? How fast—or slow? While
the Bureau of Economic Analysis’ (BEA) featured mea-
sure of economic output, gross domestic product
(GDP), provides an answer, people are often also in-
terested in the industry dynamics playing out within
the economy. Which industries are expanding the
fastest? Which are contributing the most to economic
growth? How much income is generated from produc-
tion? How much of an industry’s growth is due to
growth in real output and how much due to price in-
flation? Which industries are significant exporters?

BEA’s industry accounts—which include the annual
and benchmark input-output (I-O) accounts, the GDP
by industry accounts, the KLEMS statistics, and satel-
lite accounts—provide answers to such questions.
Broadly speaking, the accounts facilitate the study of
the internal workings of the U.S. economy. They pro-
vide a framework to measure and analyze the produc-
tion of goods and services by industry. They show the
flows of goods and services purchased by each indus-
try, the incomes earned in each industry, and the dis-
tribution of sales for each commodity to industries
and final users. The industry accounts also detail each
industry’s contribution to GDP and its counterpart
gross domestic income (GDI). These accounts thus of-
fer a valuable complementary tool to the national in-
come and product accounts (NIPAs).

The industry accounts are widely used for a variety
of purposes, such as estimating the effects of various
policies, regulations, and tax proposals. The U.S. Inter-
national Trade Commission, for example, uses the an-
nual I-O accounts to measure the impact of various
trade policies, and the U.S. Patent and Trade Office
used the benchmark I-O accounts to measure the size
of the domestic copyright-related industries. Macro-
economic and microeconomic forecasting models,
private and public, also use information from the in-
dustry accounts.

In addition, academics use the data extensively. As
just one example, Nobel Laureate Lawrence Klein and
Professors Cynthia Saltzman and Vijaya Duggal used

annual and benchmark I-O time series data to exam-
ine the strategic importance of intermediate goods
and services, particularly the role of information tech-
nology on productivity in the financial service indus-
try.t

Information from the benchmark I-O accounts is
also used by BEA and other statistical agencies in pre-
paring further economic statistics. Within BEA, for ex-
ample, the benchmark I-O accounts are the building
blocks for the NIPAs and the annual I-O accounts.

This article is intended for new users as an intro-
duction to the industry accounts and how they can be
used to examine intraindustry and interindustry rela-
tionships in the economy. The computer and elec-
tronic products industry is used throughout to
demonstrate the scope and versatility of the industry
accounts.?

The first section discusses the annual I-O ac-
counts—the make and use tables. The second section
discusses the four main requirements tables and how
these accounts might be used for impact analysis. The
next section discusses GDP by industry accounts and
how they might be used for time series analysis. BEA’s
satellite accounts and other statistics are discussed in
the fourth section. A note on underlying assumptions
and data availability are covered in sections five and
six, respectively. Future directions for the industry ac-
counts are discussed in section seven. A list of refer-
ences is provided for those who want more in-depth
information. Appendix 1 provides information on the
input-output valuation of transactions and Appendix 2
gives examples of accessing the industry statistics in-
teractively from BEA's Web site.

1. See Lawrence R. Klein, Cynthia Saltzman, and Vijaya G.
Duggal, “Information Technology and Productivity: The Case of
the Financial Sector,” Survev oF Current Business 83 (August 2003):
32-37.

2. The industry accounts classify industries according to the
North American Industry Classification System (NAICS). This classi-
fication facilitates using the BEA industry accounts with industry
statistics from other sources such as the Census Bureau and the
Bureau of Labor Statistics.



l. Input-Output Accounts

A basic understanding of an industry’s current eco-
nomic activity and how it relates to the total U.S.
economy can be obtained from the two main tables in
the I-O accounts—the standard make and use tables.
These two tables provide consistent statistics on an
industry’s production and its relationship with other
industries for a given year. They offer a wealth of in-
formation about the size of the U.S economy, the rela-
tive size of specific industries, what and how much is
produced by specific industries, the technology used
by specific industries, the incomes generated by pro-
duction, and the size and scope of an industry’s mar-
ket.

Two sets of I-O accounts are available. Annual I-O
accounts, which are updated once a year, are avail-
able for 1998-2009; they include information on 65
industries. Benchmark [-O accounts include more
detail, presenting information on more than 425 in-
dustries. The benchmark I-O table, for example, disag-
gregates the computer and electronic products
industry into 25 separate industries. The benchmark
[-O accounts are prepared less frequently, roughly
once every 5 years, and are based on detailed data
from the Economic Census conducted by the Census
Bureau. The 2002 benchmark was released in October
2007.

The make table

The standard make table shows the value of each
commodity produced by each industry in a given year
(Table 1).2 Commaodities are presented in columns and

3. These values are calculated at producers’ prices. See Appendix
1 “The Input-Output Valuation of Transactions.”
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industries in rows. The entries across a row represent
the dollar value of commodities produced by a spe-
cific industry. The diagonal cells in the table show the
value of production of the commodity for which the
industry has been designated the “primary” producer.
Entries in the off-diagonal cells in the row show the
value of production of “secondary” commodities. For
example, a hotel may also provide restaurant services,
but these services are not part of the hotel industry’s
primary product of accommodations. Therefore, the
restaurant services are treated as a secondary product
of the hotel industry. The sum of all the entries in the
row is the total output of that industry.

The entries in a column represent the value of pro-
duction by each industry of a specific commodity. The
off-diagonal cells in each column represent the pro-
duction of secondary producers of the commodity.
The column total is total commaodity output. The row
totals of the make table equal the column totals of
the use table.

The principal measure of output in the I-O accounts
is gross output, which includes the value of inter-
mediate products (which are used by others in their
production processes) and final products (which
count toward GDP). Because gross output reflects
double-counting—both intermediate goods and final
goods—it is often referred to as “gross duplicated out-
put.”

A highly aggregated version of the 2009 annual I-O
standard make table is shown in Table 1. The row for
the computer and electronic products industry shows
that in 2009 the industry produced not only $321.8
billion in computer and electronic products (the in-
dustry’s primary product in the shaded cell) but also
secondary products, including $17.0 billion in other

Table 1. The Make of Commodities by Industries, 2009

[Millions of dollars]

Manufacturing
Agriculture, d Total
Industries/commodities mining, and Computer an Services 2 Government * |.
construction * Total electronic industry output?
products

Agriculture, mining, and construction? ....... 1,761,954 16,925 | .coveeiiiiiieeeeeeeee, 2,086 .cceiiieiiiiiiiieeeenn, 1,780,964
Manufacturing ..........ccoceverereeenieieeeeeas 4,292 4,418,259 331,611 95,976 | ..evieeiieiieeeieine 4,522,360
Computer and electronic products........... 105 338,868 321,839 14,299 | .cvviiiiiiieee 353,273
SEIVICES?....oiiiiiieee e 40,176 18,669 56 15,280,753 1,429 15,341,784
GOVEINMENT3......ceiiiiiiieee e 25,723 750 | i 561,221 2,559,377 3,159,049
Total commodity output 1,832,144 4,461,601 331,666 15,940,037 2,560,806 24,804,156

1. Agriculture consists of agriculture, forestry, fishing, and hunting.

2. Consists of utilities; wholesale trade; retail trade; transportation and ware-
housing; information; finance, insurance, real estate, rental, and leasing; profes-
sional and business services; educational services, health care, and social
assistance; arts, entertainment, recreation, accommodation, and food services; and
other services, except government.

3. Consists of federal, state, and local governments.

4. Includes noncomparable imports; inventory valuation adjustment; rest-of-the-
world adjustments; and scrap, used and secondhand goods.

Norte. These statistics incorporate the 2009 comprehensive revision and the 2010
annual revision of the NIPAs as well as the 2010 comprehensive and annual revi-
sions of the Industry Annual Accounts.
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manufactured goods ($338.9 billion — $321.8 billion)
and $14.3 billion in services. Total gross output for the
industry was $353.3 billion.

The computer and electronic products column
shows that while the computer and electronic prod-
ucts industry produced 97.0 percent of all computer
and electronic products ($321.8 billion / $331.7 bil-
lion), it was not the only producer of these commodi-
ties. Nearly $10 billion were produced, as secondary
products, by other manufacturing industries ($331.6
billion — $321.8 billion) and by service industries ($56
million). Together, all industries produced $331.7 bil-
lion in computer and electronic products commodi-
ties.

The use table

The standard use table is a matrix that shows the
uses of commaodities by industries as intermediate in-
puts and by final users in a given year (Table 2). In con-
trast to the make table, the rows in the use table
present the value of commodities (in producers’
prices), and the columns display the industries and fi-
nal users that utilize them. The sum of the entries in a
row is the gross output of that commaodity. The col-
umns show the products consumed by each industry
and the three components of value added, that is, the
income generated by production. The components of
value added include returns to labor (compensation
of employees), capital (gross operating surplus), and
government (taxes on production and imports less

subsidies). When aggregated across all industries,
value added equals GDP for the nation. Value added is
defined as the value of the industry’s output to other
industries and final users (gross output) less the value
of its purchases from other industries (intermediate
inputs). The sum of the entries in a column is that in-
dustry’s total, or gross, output.

Table 2 shows the aggregate 2009 annual I-O stan-
dard use table corresponding to the make table. The
row shows the value of computers and electronic
products, as a commaodity, used by each industry and
final use category—that is, the commodity’s market.
In 2009, total computer and electronic products com-
modity output was $331.7 billion, of which nearly 62
percent or $205.4 billion was used by industries as in-
put to their production and $126.3 billion was con-
sumed by final users. Personal consumption
expenditures accounted for $63.5 billion in final use;
private fixed investment accounted for $150.6 billion,
change in private inventories was $7.9 billion (the
negative value indicates a decline in inventory), net
exports were —$139.5 billion (the negative value indi-
cates imports exceeded exports), and government ex-
penditures and investment accounted for $59.6
billion.

The use table is sometimes referred to as a “recipe”
matrix because it shows the components that are nec-
essary for producing the output of each industry. The
computer industry column of Table 2 shows that the
production of the industry’s primary and secondary

Table 2. The Use of Commodities by Industries, 2009

[Millions of dollars]

: Manufacturing Govern-
cﬁ?tjlre Total Pe(;s)grjal Private | Change mentcon-| L Total
Commodities/Industries | mining, Compéjter Services 2| GOvern- mégr- sumption | fixed |in private N‘ét su&nptlon final uses | commodity
and con- and ment mediate expendi- invest- inven- trade |and gross (GDP) output
struction? electronic use tures ment tories 4 invest-
products ment 3
Agriculture, mining, and
construction *............... 105,797| 532,973 597 180,295 88,929 907,993 71,169| 735,947 10,616-202,876| 309,294 924,151| 1,832,144
Manufacturing................ 379,757|1,475,459| 71,023| 684,401 307,105| 2,846,722 1,549,643| 549,640-114,720-511,932| 142,248| 1,614,879| 4,461,601
Computer and
electronic products... 3,442 103,829 43,825 62,661 35,430| 205,363 63,460 150,553| -7,858/-139,455 59,604| 126,304 331,666
Services 2 ....coovviveieenenns 382,644 900,905 73,288| 4,640,725| 803,980 6,728,255 8,286,206| 517,237| —18,893| 369,193 58,038| 9,211,781| 15,940,037
Government 3 137 2,351 37 67,730 12,040 82,259 66,753 .eveiriiees [ 268|2,411,527| 2,478,547| 2,560,806
Total intermediate
INPUES ..o 869,524 2,937,526 146,845| 5,641,525(1,236,542| 10,685,116 |......cccverrres ererrerininenns | wevrerrininans | sresresnennes ornrnennineenees [eneniseenenes | e
Compensation of
employees.........coc..... 486,889| 858,645| 120,852| 4,840,778| 1,633,206 7,819,518 |.....cceeevrruvee| sorrerrrirniee [enreeeniieees [orreeeeniireees [ ssnieees Lo | eeeireee s
Taxes on production and
imports less subsidies 37,165 69,977 5,634 879,971 -22,754 964,359 |..uviiiiieiiiiiii | e eeees [ eeeeeeeiiinees e [ | e e | rrrreeeeeeeaeean
Gross operating surplus 387,386| 656,212 79,942| 3,979,510| 312,055| 5,335,163 |...ceeeeiuirriens| cerreeriiraiies [erreniesieens foeenieesieenne [eneesieenneen eere e | eessbesneeneeans
Total value added ......... 911,440(1,584,834| 206,428| 9,700,259 1,922,507 | ...cceevvveeriinr|eeriireenrinnens | rreeniieeens Lo nieeeens e e 14,119,040 .....ovvveeeee
Total industry output.... [1,780,964|4,522,360| 353,273|15,341,784| 3,159,049 ... 10,001,329(1,716,426|—127,222|-386,397| 2,914,905 | ++----eereeves 24,804,156

1. Agriculture consists of agriculture, forestry, fishing, and hunting.

2. Consists of utilities; wholesale trade; retalil trade; transportation and warehousing; infor-
mation; finance, insurance, real estate, rental, and leasing; professional and business
services; educational services, health care, and social assistance; arts, entertainment,
recreation, accommodation, and food services; and other services, except government.

3. Consists of federal, state, and local governments.

Annual Accounts.

4. Includes inventory valuation adjustment.
5. Includes noncomparable imports; inventory valuation adjustment; rest-of-the-world
adjustments; and scrap, used and secondhand goods.
Note. These statistics incorporate the 2009 comprehensive revision and the 2010 annual
revision of the NIPAs as well as the 2010 comprehensive and annual revisions of the Industry



products requires commodity inputs from all areas of
the economy, including $43.8 billion in computer and
electronic products, $27.2 billion in other manufac-
tured goods, $73.3 billion in services, $597 million in
agriculture, mining, and construction goods, and $37
million in government goods and services. In total,
$146.8 billion in intermediate inputs were required in
2009.

The computer and electronic products industry
generated $206.4 billion in value added: $120.9 billion
in compensation to labor, $5.6 billion in taxes on pro-
duction and imports less subsidies to the government,
and nearly $80 billion in gross operating surplus. Note
that for each industry the (shaded) total industry out-
put values in the make table column and use table
row are the same. Similarly, for each commodity, the
(shaded) total commodity output values reported in
the two tables are the same.

In addition, the use table shows that the GDP of
$14,119 billion can be measured in three ways. First,
as the sum of all final uses—the final goods and ser-
vices purchased by persons, businesses, government,
and foreigners—is known as the expenditures ap-
proach. The second approach, known as the income
approach, measures GDP as the sum of all income
payments incurred in production—compensation of
employees, taxes on production and imports less sub-
sidies, and gross operating surplus. Lastly, the produc-
tion approach measures GDP as the sum of value
added across industries. In the I-O accounts value
added is defined as an industry’s total gross output
less its total intermediate inputs. The GDP value re-
ported in the annual industry accounts is consistent
with the GDP reported in the NIPAs.

Il. Impact Analysis

While the make and use tables from the I-O ac-
counts provide basic facts about an industry for a
given year, researchers often want a more in-depth
analysis. The main contribution of the I-O accounts to
economic analysis is that they permit users to mea-
sure the full, economywide repercussions that
changes in final uses (household, business, and gov-
ernments spending) have on industry and commaodity
output, employment, and income. A number of tables
are derived from the standard make and use tables;
these tables can be used for additional analysis, such
as an event study or impact analysis.

Redefinitions

The derivation of tables for this additional analysis
starts with the standard make and use tables, in which

A Primer on BEA's Industry Accounts

all products produced by an industry—primary and
secondary—are assigned to that industry. For the sup-
plementary make and use tables, however, some sec-
ondary products and their associated inputs are
redefined; that is, they are reassigned to the industry
in which they are the primary products. Redefinitions
are made when the input structure of the industry’s
secondary product differs significantly from the input
structure of its primary product. For example, the res-
taurant services in hotels are redefined from the ac-
commodations industry to the food services industry.
These supplementary tables are referred to as “after
redefinition.”

Redefinitions affect numerous industries in the I-O
accounts, notably wholesale trade, retail trade, con-
struction, publishing industries, and accommodations
and food services. As a result of redefinitions, the to-
tal value of secondary products is decreased, and the
total value of primary products is increased by the
same amount.* For the 2009 annual I-O accounts the
amount of the redefined secondary output was
$760.2 billion, or 3.1 percent of total output and 41.4
percent of total secondary output. For most indus-
tries, the output shown in the standard make and use
tables will differ from that shown in the supplemen-
tary make and use tables; however, commodity out-
puts are not affected.

Requirements tables

Four requirements tables are derived from the af-
ter redefinitions make and use table. These tables are
the most useful for impact or event analysis, because
they can be used to show the impact of a specified
change in final demand throughout the economy.®
The values in these requirements tables are expressed
as portions of industry output rather than in dollars.

4. See chapters 4 and 9 in Concepts and Methods of the U.S.
Input-Output Accounts for details on the redefinition and reclassi-
fication process and underlying assumptions, available at
www.bea.gov/papers/pdf/IOmanual_092906.pdf.

5. BEA produces three additional supplementary tables that
serve as bridges between the I-O statistics and statistics in the
NIPAs. The bridge table for personal consumption expenditures
(PCE) covers the I-O commodity composition of each PCE category
in the NIPAs. The bridge table for private fixed investment in
equipment and software (PES) covers the I1-O commodity compo-
sition of each PES category in the NIPAs. The third bridge table
reconciles the I-O statistics of exports and imports with those in
the NIPAs. The commodity composition tables are necessary
because the I-O accounts value the final use categories in produc-
ers’ prices while the NIPAs final demand categories are expressed
in purchasers’ prices. In benchmark years, the I-O accounts also
include a Concordance Between Input-Output Commodity Codes
and Foreign Trade Harmonized Codes. This table links Census
Bureau merchandise trade data by harmonized foreign trade
codes to I-O commodity codes by weight. The weight indicates
what portion of the harmonized code value was allocated to the
I-O commodity.


www.bea.gov/papers/pdf/IOmanual_092906.pdf
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The coefficients in the requirements tables represent
interindustry linkages that, in turn, link output and fi-
nal demand.

The commodity-by-industry direct requirements
table. This table is sometimes referred to as “the
direct coefficients table” (Table 3). The direct coeffi-
cients calculate only the direct effects, which are the
amount of commodity inputs required by an industry
to produce a dollar of the industry’s output, valued in
producers’ prices. This table thus ignores the indirect
effects, which are the production requirements of all
other industries to meet the industry’s initial demand
for a dollar of its output. For example, consider an in-
crease in the final demand for motor vehicles. The di-
rect requirements table shows the input production
requirements—such as paint, steel, and plastic—of
the motor vehicles, bodies and trailers, and parts in-
dustry to provide additional motor vehicle output. It
does not include the “trickle down” effects, that is,
the production requirements of all other industries
necessary to support the additional demand for inter-
mediate inputs from the motor vehicles industry, such
as the additional requirement for tire cord and syn-
thetic rubber by the plastics and rubber industry to
provide the additional tires required by the motor ve-
hicles industry.

Table 3. The Direct Requirements by Industries, 2009

[Output requirement per dollar of delivery
to final demand, in producers’ prices]

Manufacturing

Agri-
culture
L . L Com- Ser- | Govern-
Commaodities/industries anr;nanglogﬁ_ Total puterand | vices? | ment?
struction 1 electronic
products

Agriculture, mining, and
construction * ..........cce....

Manufacturing .........c.cceevns

Computer and electronic
Products .........ccceeeveeenne.

Services ?...........
Government 3

0.05756|0.11912| 0.00176|0.01163
0.21339|0.33131| 0.20944|0.04327

0.002000.02321| 0.12924|0.00406
0.21601|0.20137| 0.20892|0.30134
0.00008|0.00053| 0.00011|0.00441

0.48768|0.65810| 0.42583|0.36508

Total intermediate inputs*

Compensation of
employees........ccccveevieeenne

Taxes on production and
imports less subsidies......

Gross operating surplus......

0.27997|0.18450| 0.33338|0.31905

0.21223|0.14170| 0.22418|0.25890
0.51232(0.34190| 0.57417|0.63492
1.000001.00000| 1.000001.00000

Total value added..............

Total industry output........

0.02012|0.01570| 0.01661|0.05697 |-0.00749

1. Agriculture consists of agriculture, forestry, fishing, and hunting.

2. Consists of utilities; wholesale trade; retail trade; transportation and warehousing; infor-
mation; finance, insurance, real estate, rental, and leasing; professional and business
services; educational services, health care, and social assistance; arts, entertainment, recre-

ation, accommodation, and food services; and other services, except government.
3. Consists of federal, state, and local governments.

4. Includes noncomparable imports; rest-of-the-world adjustment; and scrap, used and

secondhand goods.

Norte. These statistics incorporate the 2009 comprehensive revision and the 2010 annual
revision of the NIPAs as well as the 2010 comprehensive and annual revisions of the Industry

Annual Accounts.

The direct requirements table is calculated by di-
viding each row element (commodity value) of the
use table after redefinitions by the column sum (total
industry output) for each industry in the table. Table 3
shows that for the computer and electronic products
industry to produce $1 billion of computer and elec-
tronic products output in 2009, it directly required
$426 million of intermediate inputs ($1 billion x
0.426). That included $129 million in computer and
electronic products ($1 billion x 0.129) and $80 mil-
lion in other manufactured goods (0.209 — 0.129 =
0.080 x $1 billion), which included such manufactured
goods as $23 million in fabricated metals, $16 million
in primary metals, and $12 million in chemical prod-
ucts. The industry also required $209 million in ser-
vices inputs, including $48 million in wholesale trade
services, $38 million in miscellaneous professional,
scientific and technical services, and $4 million in legal
services. The industry generated $574 million in value
added for every $1 billion in industry output, 58 per-
cent of which was for compensation to labor.

In many cases, researchers and policymakers are
interested in the total impact—including the direct
and indirect effects—of the specified change in final
demand.® BEA offers three total requirements tables,
as shown in the following table.

Total Requirements Table Use

Commodity-by-commodity .... | Final demand is shown for commodities;
the objective is to derive the commodity
output that is required.

Industry-by-commaodity.......... Final demand is shown for commodities;
the objective is to derive the industry
output that is required.

Industry-by-industry .............. Final demand is shown for industries;
the objective is to derive the industry
output that is required.

The commaodity-by-commodity total requirements
table. This table shows the production required, both
directly and indirectly, of the commodity at the begin-
ning of each row per dollar of delivery to final use

6. The final use requirements coefficients presented in the total
requirements tables identify the cumulative effects on total indus-
try and commodity outputs that result from a change in final use.
In contrast to conventional macroeconomic multipliers that mea-
sure the cumulative impact on final output of a policy change,
such as the decline in GDP that results from a reduction in govern-
ment spending, these final use coefficients measure the impact of
a change in final demand (uses) on gross output (final and inter-
mediate output). Indeed, shifts in the composition of final uses
can have a “multiple” impact on industry and commaodity output
but can have no effect on the level of total GDP.



of the commaodity at the top of the column.” Providing
$1 billion of computer and electronic products to
final users required, among other inputs, $1.2 billion
of computer and electronic products, $45 million in
primary metals goods, $38 million in fabricated metal
products, and $34 million in chemical products.® The
total commodity requirements coefficient is 1.786,
which is the sum of all the entries in the column. This
means that the total value of all commodities re-
quired for an additional $1 billion of computer and
electronic products delivered to final users is $1.8 bil-
lion.

The industry-by-commodity total requirements
table. This table shows the production required, both
directly and indirectly, from the industry at the begin-
ning of the row per dollar of delivery to final use of
the commodity at the top of the column. This table
may be the most useful because most information on
final uses is in terms of commodities and most other
statistical data—for example, employment—is in
terms of industries. In order to provide final users
with $1 billion of computer and electronic products
goods, the computer and electronic products industry
is required to produce $1.1 billion of industry output.®
Recall that some of the industry’s production will be
used by other industries as intermediate inputs; not
all reaches final users. Other industries must produce
$668 million of industry output. The total industry
output requirement coefficient is 1.786, indicating the
additional output of all industries that is required to
deliver $1 billion of computer and electronic products
to final users is $1.8 billion.

The industry-by-industry total requirements table.
This table shows the production required, both di-
rectly and indirectly, from the industry at the begin-
ning of the row per dollar of delivery to final use of
the industry at the top of the column. For example, in
20009, providing final users with $1 billion of computer
and electronic products industry output required the
computer and electronic products industry to produce
$1.2 billion of output, the primary metals industry to
produce $40 million of output, and the fabricated
metal products industry to produce $37 million of
output, and so on.1° The total industry output require-

7. A coefficient greater than one (on the diagonal) indicates that
for a specific commaodity, the coefficient includes the increase in
demand for that commodity plus other direct and indirect inputs
of that commodity required to produce the commodity for final
use.

8. Statistics are from the 2009 annual I-O Commodity-by-Com-
modity Total Requirements Table.

9. Statistics are from the 2009 annual |-O Industry-by-Commod-
ity Total Requirements Table.

10. Statistics are from the 2009 annual I-O Industry-by-Industry
Total Requirements Table.
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ments coefficient is 1.770, indicating that the addi-
tional output of all industries to deliver $1 billion of
output to final users from the computer and elec-
tronic products industry is $1.8 billion.

Other tables

Other tables, such as a domestic output require-
ments tables and an employment requirements table,
can easily be constructed by users.

Domestic output requirements table. When using
the total requirements tables, it is important to note
that the amount of output required to deliver a dollar
of commodity to final users includes both imported
commodities and domestically produced commodi-
ties. However, both the total commodity output re-
quirements coefficient and the total industry output
requirements coefficient represent the output re-
quired as if all of the commodity were domestically
supplied. Therefore, if a portion of the commodity is
imported, the impact on domestic output will be
lower than that implied by the requirements coeffi-
cient.

The coefficients in a domestic output requirements
table are used to estimate the domestic output of
goods and services required to meet final demand.
Users can derive this table by subtracting the import
matrix from the use table after redefinitions before
calculating a total requirements matrix.** Thus a do-
mestic output industry-by-commodity requirements
table for 2009 is generated by subtracting the import
matrix from the use table after redefinitions and then
calculating the industry-by-commodity total require-
ments table.?

This table shows that in order to provide final users
with $1 billion of computer and electronic products
goods, after taking into account imported computer
and electronic products, the domestic computer and
electronic products industry is required to produce
$1.1 billion of industry output. Other industries con-
tribute $537 million of industry output. The total

11. The import matrix is a supplemental table that shows for
each commodity, the value of import of that same commaodity
used by each industry. The import matrix is derived from the use
table. The imputed import values are based on the assumption
that each industry uses imports of a commodity in the same pro-
portion as imports-to-domestic supply of the same commaodity.
Therefore, all variability of import usage across industries reflects
the assumption and is not based on industry-specific information.
BEA prepares two import matrixes, corresponding to the standard
use table and the use table after redefinitions.

12. BEA does not prepare domestic output requirements tables
as part of the I-O accounts; however, it does provide the import
matrix so that users can construct domestic output requirements
tables.
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industry output requirement coefficient is 1.590, indi-
cating that the total additional output of all domestic
industries required to deliver $1 billion of computer
and electronic products to final users is $1.6 billion.
This compares with the total (domestic and foreign
output) requirements of 1.786 from the standard in-
dustry-by-commodity total requirements table de-
scribed previously.

Employment requirements table. This table shows
the direct and indirect impact of a change in final de-
mand on industry employment. These tables are de-
rived from one of the total requirements tables. The
employment requirement coefficient can be calcu-
lated from the industry-by-commodity or the indus-
try-by-industry total requirements tables (either the
total or domestic requirements tables), depending on
the assumptions used for the analysis. From the do-
mestic industry-by-commodity employment require-
ments table, the direct and indirect impact of a $1
billion change in final demand for computer and elec-
tronic products (commodity) on employment can be
calculated.

As one would expect, the greatest impact occurs in
the computer and electronics products industry,
where in 2009, a $1 billion dollar increase in final de-
mand required an increase in the industry’s employ-
ment of nearly 3,500 workers. Higher employment in
other industries would also be required, including
wholesale trade (329 workers), miscellaneous profes-
sional, scientific and technical services (265 workers),
administrative and support services (246 workers),
and management of companies and enterprises (221
workers). Across all industries, roughly 5,656 addi-
tional workers would have been required to meet a $1
billion increase in final demand.

[1l. GDP by Industry Accounts

While the input-output accounts offer a wealth of
information in current dollars, the GDP by industry ac-
counts allow for easier time series analysis of industry
output in current dollars and in inflation-adjusted dol-
lars.t® These accounts provide an industry-by-industry
breakout of GDP. They are ideally suited for studying
industry shares of GDP, the composition of an indus-
try’s value added, an industry’s returns to labor and
capital, and its contribution to U.S. economic growth
and inflation.

13. The GDP by industry accounts are an extension of the annual
I-O accounts and therefore the current dollar value added and its
components in the two sets of accounts are consistent.

Changes over time in the current-dollar measures
provided in the GDP by industry accounts may reflect
a change in quantity, a change in price, or a combina-
tion of both. For some analyses, it is important to dis-
tinguish these effects: For example, to know how
much of the change in an industry’s value added is
due to changes in prices, as compared to changes in
guantities of goods and services.

The GDP by industry accounts therefore provide
statistics of changes in quantities and prices, derived
as indexes. These indexes provide information on the
change over time from a reference year (2005). The
GDP by industry accounts also provide measures of
the industry level contributions of various compo-
nents, such as contributions to national GDP growth
and contributions to percent changes in the chain
type price index for GDP.

Value added

One key feature of the GDP by industry accounts is
the value added estimates for all industries. Value
added is a measure of output after accounting for the
intermediate inputs used in production. As such, it is
also a measure of an industry’s contribution to GDP.
The main components of value added include the re-
turns to labor (as measured by compensation of em-
ployees) and returns to capital (as measured by gross
operating surplus) and the returns to government (as
measured by taxes on productions and imports less
subsidies).

Although current-dollar value added for the com-
puter and electronic products industry declined in
2001 and 2007, for the decade as a whole, it increased
at an average annual rate of 3.5 percent. By contrast,
value added for all industries rose each year except
2009, with an average annual rate of 4.2 percent (Ta-
ble 4).

Returns to capital. Gross operating surplus in-
cludes corporate profits and proprietors’ income as
well as depreciation, net interest, and business trans-
fer payments. As a share of current-dollar value
added, gross operating surplus was consistently lower
in the computer and electronic products industry than
for the economy as a whole, except for 2009. For the
industry, gross operating surplus, as a share of value
added, fell from 11.5 percent in 2000 to a low of -8.8
percent in 2001 and a rapid recovery to 38.7 percent
in 2009 (Table 5). The industry was hit hard in the
recession of 2001. The share across all industries held
up much better: The share hit a low of 35.1 percent in
2000 before rising to 37.8 percent in 2009.



Returns to labor. In contrast to the capital share,
the compensation of employees share of current-dol-
lar value added in the computer and electronic prod-
ucts industry was 86 percent in 2000, while the
national level share was just 58.2 percent. However,
while the share across all industries fell 2.8 points to
55.4 percent by 2009, the computer and electronic
products industry share decreased to 58.5 percent, a
decline of 27.5 points.

Real growth rates. A look at an industry’s “real,” or
inflation-adjusted, value added growth rates in com-
parison to real GDP growth can suggest if the industry
is adding to (or reducing) the national economy’s
growth.

Real GDP increased at an average annual rate of 1.8
percent in 2000-2009 (Table 4). Real value added also
increased for most industries during this period; how-
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ever, the growth rates varied considerably. The com-
puter and electronic products industry grew at an
average annual rate of 19.1 percent over this period,
the highest growth rate of the 65 industries included
in the GDP by industry accounts. The computer and
electronic products industry was one of only three
manufacturing industries experiencing real growth in
the widespread economic decline of 2007-2009.

Contributions to economic growth. Differences in
growth rates alone do not indicate the extent to
which industries contribute to economic growth. An
industry’s contribution also depends on the indus-
try’s size. For example, real value added for the com-
puter and electronic products industry increased by
59.5 percent in 2000. Even though the computer and
electronic products industry is relatively small (1.7
percent of current-dollar GDP in 2000), it contributed
a larger share to growth: 0.79 percentage point of the

Table 4. Industry Value Added as a Percentage of GDP, Percent Change in Value Added, and
Contributions to Percent Change in Real Gross Domestic Product, 2000-2009

Average
2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 2000_2%09
All industries
Percentage of current-dollar GDP ...................... 100.0| 100.0/ 100.0| 100.0/ 100.0| 100.0| 100.0| 100.0| 100.0| 100.0 100.0
Percentage of real GDP growth 100.0| 100.0/ 100.0/ 100.0| 100.0/ 100.0| 100.0/ 100.0| 100.0| 100.0 100.0
Percent change in current-dollar GDP ............... 6.4 3.4 35 4.7 6.5 6.5 6.0 4.9 2.2 -1.7 422
Percent change in real GDP..............cccoeeiennne 4.1 11 18 25 3.6 31 2.7 19 0.0 -2.6 182
Percentage point contribution to percent change
INTEAI GDP..o.viii e 4.1 11 18 25 3.6 31 2.7 1.9 0.0/ -2.6 1.8
Computer and electronic products
Percentage of current-dollar GDP.............c........ 1.7 1.2 1.2 1.2 1.3 15 1.5 1.4 14 1.5 1.4
Percentage of real GDP growth * ..........cccccveennes 0.2 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.1
Percent change in current-dollar value added.... 17.3| -25.5 34 3.2 16.6 14.8 9.1 -18 3.9 11 352
Percent change in real value added................... 59.5 -0.4 16.0 18.0 30.2 26.6 221 10.2 15.2 3.3 19.12
Percentage point contribution to percent change
iNreal GDP......cccoovviiiicieeee e 0.79| -0.01, 0.19| 0.21| 0.34| 033 030 0.14| 0.20| 0.05 0.25

1. Industry percentage of real GDP growth is calculated as the ratio of the industry
percentage point contribution to all industries percent change in real GDP to percent
change in real GDP.

Norte. These statistics incorporate the 2009 comprehensive revision and the 2010
annual revision of the NIPAs as well as the 2010 comprehensive and annual revi-
sions of the Industry Annual Accounts.

2. Average annual rate of growth.

Table 5. Shares of Current-Dollar Value Added, 2000-2009

[Percent]
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

AllINAUSTEIIES ...

Gross domestic product............. 100.0 100.0 100.0| 100.0 100.0 100.0| 100.0/ 100.0 100.0|{ 100.0
Compensation of employees 58.2 58.2 57.5 57.3 56.5 56.0 55.9 55.9 56.1 55.4
Taxes on production and imports less subsidies 6.7 6.5 6.8 6.8 6.9 6.9 7.0 6.9 6.9 6.8
Gross operating SUrplus .........ccocvevveeeiieeniiens 35.1 35.3 35.7 35.9 36.7 37.2 37.2 37.2 36.9 37.8

Computer and electronic products

Value added ..........ccoovviiiiiiiiciccce e 100.0 100.0 100.0| 100.0 100.0 100.0| 100.0/ 100.0 100.0|{ 100.0
Compensation of employees............cccccvvereennen. 86.0 105.3 91.2 84.0 74.5 67.8 64.7 67.4 63.4 58.5
Taxes on production and imports less subsidies 25 3.6 35 3.5 3.0 2.7 2.6 2.8 2.7 2.7
Gross operating surplus............cccoceeeeenicieenen. 11.5 -8.8 5.2 12.5 225 29.4 32.7 29.8 33.9 38.7

Note. These statistics incorporate the 2009 comprehensive revision and the 2010
annual revision of the NIPAs as well as the 2010 comprehensive and annual revi-
sions of the Industry Annual Accounts.
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4.1 percent growth in real GDP. By 2009, the com-
puter and electronic products industry accounted for
1.5 percent of current-dollar GDP; the industry’s real
value added increased 3.3 percent during 2009, help-
ing to offset the wide spread deceleration in real GDP.
The computer and electronic products industry out-
performed the economy as a whole—with double-
digit growth each year 2000-2009, except 2001 and
2009.

Intermediate inputs

For an industry to produce output, it needs capital
and labor, its value added inputs, and also secondary
inputs, which are also known as intermediate inputs
to production. For example, a baker produces bread
by mixing flour, water, eggs, and other material inputs
before placing the dough into an oven. In addition to
the material inputs, the baker also needs electricity, a
kind of energy input, to power the operating equip-
ment. Finally, the baker may have a fleet of vans to
transport the bread to the local grocery store, or the
baker may contract the delivery (purchased service in-
put) to a local trucking service.

The KLEMS statistics provide detail on the types of
intermediate inputs described above that are con-
sumed by industries to produce goods and services.
These statistics break out total intermediate inputs by
industry into three cost categories: energy, materials,
and purchased services. They also provide informa-
tion on the contribution of price and quantity changes
for the different types of intermediate inputs on the
U.S. economy; for example, the impact of price
changes for energy inputs on overall prices for the na-
tion’s output.

A look at the composition of current-dollar total in-
termediate inputs for the U.S. economy shows the
broad move toward an increasingly services-oriented
economy. Over all, for 2000-2009, every dollar of
gross output represented a higher percentage of pur-
chased services and a lower percentage of materials.
In 2009, purchased services accounted for 25.4 per-
cent of the nation’s output, compared to 24.3 percent
in 2000 (Table 6). That means that every dollar of out-
put in 2009 reflected 25.4 cents worth of purchased
services. Materials accounted for 15.7 cents of every
dollar of output in 2009, compared to 19.0 cents in
2000. In contrast, in 2009 the computer and elec-
tronic products industry required 25.7 cents worth of
materials and 15.2 cents worth of purchased services
to produce a dollar of output.

The use of materials inputs, adjusted for inflation,
for the computer and electronic products industry
varied considerably, reflecting the IT boom which
ended in 2000, the 2001-2002 slowdown, the subse-
guent recovery through 2007, and the economy-wide
contraction in 2008-2009. In 2000, growth in the use
of materials exceeded 15 percent (Table 7), and ac-
counted for 0.96 percentage point of the economy-
wide 0.9 percent growth in the use of materials (Table
8)—indicating that the strong growth in materials in
the computer and electronic products industry offset
the decline in materials use experienced in other in-
dustries in 2000. This growth was followed by steep
declines in materials usage in the computer and elec-
tronic products industry: 10.5 percent in 2001 and
19.4 percent in 2002. Even with the post 2002 recov-
ery in output, the use of materials in the computer
and electronic products industry declined every year
except 2007.

Table 6. Shares of Current-Dollar Gross Output, 2000-2009

[Percent]

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

All Industries........ccocvevviiniiccicee,
GroSS OULPUL ... 100.0/100.0|100.0/100.0/100.0{100.0|100.0|100.0|100.0|{100.0
Gross domestic product.................... 54.4| 55.4| 56.4| 56.2| 55.8| 54.8| 54.7| 54.5| 54.1| 56.9
Intermediate iNPUtS .........ccccevvereenene 45.6| 44.6| 43.6| 43.8| 44.2| 45.2| 45.3| 455| 459| 43.1
Energy inputs......... 24, 26| 19| 18| 19, 23| 22| 22| 26| 19
Materials inputs 19.0| 17.6| 17.3| 17.4| 17.8| 18.2| 18.3| 18.4| 189| 15.7
Purchased-services inputs............. 24.3| 24.4| 24.4| 24.6| 24.5| 24.7| 24.8| 24.8| 24.4| 254

Computer and electronic products
Gross OULPUL ........cevvveirieieieiceeeee 100.0/100.0|100.0/100.0/100.0{100.0|100.0|100.0|100.0|100.0
Value added.........cccocervenveniniennnene 34.2| 30.8| 37.5| 38.3| 43.0| 48.4| 51.0| 48.7| 50.9| 58.4
Intermediate iNPUtS .........cccoevveeneenene 65.8| 69.2| 62.5| 61.7| 57.0| 51.6| 49.0| 51.3| 49.1| 41.6
Energy inputs...... 13| 17| 09| 094 0.7, 06| 05 08| 08 0.7
Materials inputs...........ccc...... .| 43.7| 44.2| 40.9| 39.5| 37.1| 33.4| 32.6| 35.0| 32.4| 25.7
Purchased-services inputs............. 20.8| 23.3| 20.7| 21.3| 19.3| 17.6| 15.9| 15.5| 15.9| 15.2

Norte. These statistics incorporate the 2009 comprehensive revision and the 2010 annual revision of the NIPAs as well as the
2010 comprehensive and annual revisions of the Industry Annual Accounts.
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Price growth

The price indexes for gross output, value added,
and intermediate inputs represent the prices received
by an industry for its output and the prices paid for its
inputs. Growth rates for these indexes indicate
whether prices for these inputs are growing faster or
slower than output prices. Price growth for the na-
tion’s intermediate inputs averaged 2.8 percent in
2000-2009, outpacing the average growth in output
prices (2.6 percent) and dominating the average
growth in value added prices (2.4 percent) (Table 9).
Within intermediate inputs, energy prices increased
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significantly more than prices for materials and pur-
chased services: 7.8 percent, 3.1 percent, and 2.1 per-
cent, respectively. Indeed, energy prices saw double-
digit price increases in 2000, 2003-2005, and 2008.

The pattern of changes in the price indexes for the
computer and electronic products industry was quite
different from the national pattern. Most striking is
the large and continual decline in prices for gross out-
put and value added in the industry: averaging —-5.8
percent and -12.8 percent, respectively. Over
2000-2009, value added prices for the computer and
electronic products industry subtracted just over 2

Table 7. Percent Change in Chain-Type Quantity Indexes, 2000-2009

Averagle
2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 grg\;‘,{‘#?ate
2000-2009
All industries

GrOSS OULPUL. ...ttt 4.5 0.2 0.6 2.0 3.3 3.8 2.2 19| -15| -42 1.3
Gross domestic product ...........ccoveeeveirenineneennne. 4.1 11 1.8 25 3.6 3.1 2.7 19 0.0 -26 1.8
Intermediate iNPULS..........coovveerieeiiiieeccciees 4.7 -0.9 -0.8 1.8 3.0 5.0 1.7 2.0 -2.9 -6.2 0.7
ENergy iNPULS .....c.ceeeieeeieieicieeesee e 7.3 75| -23.4| -10.8| -0.7 58| -7.2 29| -11, -6.0 -3.0
Materials iNPULS .....c..ooveveieieiieie e 09| -45 1.2 0.8 2.6 2.8 0.6 16| -49| -123 -1.2
Purchased-services inputs.............ccccceeurennnne 7.6 1.0 0.2 35 35 6.5 3.3 21 -1.5 -1.8 24

Computer and electronic products
GrOSS OULPUL. ...ttt 243 -6.4| -10.6 6.9 8.3 5.7 8.4 8.8 38| -92 35
Value added 59.4| -04 16.1 18.1 30.2| 26.6| 221 10.2 15.2 34 19.1
Intermediate iNPULS...........ccooeeiiiiiiiine 10.1 -9.2| -21.9 0.6 -45 -9.1 -3.6 7.3 -6.5| -22.4 -6.5
ENErgy iNPULS ....cc.eeverierieniiniieiieiieiieeeeeeeeeeee 6.8/ -09| -53.1| -9.3| -235| -17.8| -20.9 68.3| -10.4| -20.9 -12.4
Materials inputs.............c...... 16.6| -10.5| -19.4 0.0 -1.8 -8.6 -1.0 11.8 -9.4| -264 5.7
Purchased-services inputs -1.6| -7.1] -245 21| -86| -96| -81| -35 05| -14.5 -7.8

Note. These statistics incorporate the 2009 comprehensive revision and the 2010
annual revision of the NIPAs as well as the 2010 comprehensive and annual revi-
sions of the Industry Annual Accounts.

Table 8. Contributions of the Computer and Electronic Products Industry to Percent Change
in Chain-Type Quantity Indexes for GDP, Energy, Materials, and Purchased Services, 2000-2009

GDP Il_:r?;%?sy Mi?]tpelzgls Purchased-services inputs
Computer Computer Computer Computer
All and All and All and All and
industries | electronic | industries | electronic | industries | electronic | industries | electronic
products products products products
Percent Percentage Percent Percentage Percent Percentage Percent Percentage
change con?r(i)kl)rsjttion change conFt)r(i)gl]Jttion change conrtJrci)tlJTJttion change conFt)r(i)kl)TJttion
2000 ... .ee e 4.1 0.79 7.3 0.11 0.9 0.96 7.6 -0.04
11 -0.01 7.5 -0.01 -4.5 -0.65 1.0 -0.17
1.8 0.19 -23.4 -0.78 1.2 -1.08 0.2 -0.52
25 0.21 -10.8 -0.08 0.8 0.00 3.5 0.03
3.6 0.34 -0.7 -0.19 2.6 -0.07 35 -0.13
3.1 0.33 5.8 -0.10 2.8 -0.30 6.5 -0.13
2.7 0.30 -7.2 -0.09 0.6 -0.03 3.3 —-0.09
1.9 0.14 2.9 0.24 1.6 0.33 2.1 -0.04
2008 ...t 0.0 0.20 -11 -0.06 -4.9 -0.27 -1.5 0.00
2009 ... i -2.6 0.05 -6.0 -0.11 -12.3 -0.71 -1.8 -0.14
AVETAGE ...ttt 1.8 0.33 3.0t -0.12 -1.21 -0.16 2.41 -0.13

1. Average annual rate of growth.
Norte. These statistics incorporate the 2009 comprehensive revision and the 2010

annual revision of the NIPAs as well as the 2010 comprehensive and annual revi-
sions of the Industry Annual Accounts.
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tenths of a percentage point from the 2.4 average
percent change in the GDP price index (Table 10).
Within intermediate inputs, the industry’s growth
in prices for material inputs was negative seven of
the ten years. Overall, materials prices paid by the
industry declined by 1.9 percent annually, subtract-
ing 0.10 percentage point from the 3.1 percent av-
erage percent change in economy-wide materials
prices.

For the computer and electronic products industry
the average percent change in the price indexes for
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energy (4.3 percent) and purchased services (1.5 per-
cent) were offset by the drop in materials and value
added prices. The decline in these price indexes at a
time when real output was growing, reflects the sig-
nificant productivity gains in the industry.

IV. Satellite Accounts and Other Statistics

Satellite accounts are supplemental accounts that
expand the analytical capacity of the BEA’s accounts
by focusing on a particular aspect of economic ac-
tivity. BEA currently produces two sets of satellite

Table 9. Percent Change in Chain-Type Price Indexes, 2000-2009

Averagle
annual
2000 2001 2002 2003 2004 | 2005 | 2006 2007 2008 | 2009 growth rate
2000-2009
All industries
GroSS OULPUL......ceeerieriieiiereciee e 3.0 1.2 1.0 3.0 3.9 45 3.8 3.4 4.6 -2.6 2.6
Gross domestic product . 2.2 2.3 1.6 2.2 2.8 3.3 3.3 2.9 2.2 0.9 24
Intermediate iNPUtS........ccccveveriiieenieenns 4.1 0.2 0.1 3.7 5.0 5.8 4.5 3.8 7.0 -6.6 2.7
Energy inputs.........ccoceviiiiiiienne 19.4 3.6 -6.0 15.8 13.7 221 9.0 4.9 19.6| -24.5 6.8
Materials inputs 4.4 -14 -11 4.4 7.2 7.8 5.8 45 11.2| -11.8 2.9
Purchased-services inputs.................. 2.6 1.0 15 2.3 29 3.0 3.1 3.2 2.8 -1.0 2.2
Computer and electronic products
GrOSS OULPUL.....oovviriierieeiiiiiieeie e -11.0| -11.7 -4.9 -5.4 -4.0 -3.6 4.4 -54 -4.3 -2.8 -5.8
Value added...... -26.4| -25.2| -10.9| -125| -105 -9.3| -10.6| -105 -9.8 -2.1 -13.1
Intermediate inputs.. -2.4 —4.4 -1.7 -0.7 0.7 1.3 2.1 0.4 1.5 -3.7 -0.7
Energy inputs........ 6.0 8.2 -5.6 9.1 3.9 10.6 4.9 5.7 7.3 -7.2 4.1
Materials inputs ..........ccccceviiiiiennne -5.0 -6.7 -2.5 2.4 -0.4 0.4 2.0 -1.0 13 4.7 -1.9
Purchased-services inputs .................. 25 -0.7 0.0 2.2 2.6 2.8 2.3 3.3 17 -15 15

Note. These statistics incorporate the 2009 comprehensive revision and the 2010
annual revision of the NIPAs as well as the 2010 comprehensive and annual revi-
sions of the Industry Annual Accounts.

Table 10. Contributions of the Computer and Electronic Products Industry to Percent Change
in Chain-Type Price Indexes for GDP, Energy, Materials, and Purchased Services, 2000-2009

GDP Energy inputs Materials inputs Purchased-services inputs
Computer Computer Computer Computer
AL and Al and AL and All industries and
industries | electronic | industries | electronic | industries | electronic electronic
products products products products
Percent | Percentage | o...o | Percentage | oo ... | Percentage Percent Percentage
change con’t)r(ijtl)rl],lttion change con?r(i)tIJTJttion change con?r(i)liTJttion change COI’]Ft)I‘(i)lI)TJttion
2.2 -0.51 19.4 0.10 4.4 -0.33 2.6 0.06
2.3 -0.43 3.6 0.12 -1.4 -0.41 1.0 -0.01
1.6 -0.14 -6.0 -0.06 -1.1 -0.12 15 0.00
2.2 -0.17 15.8 0.08 4.4 -0.11 2.3 0.04
2.8 -0.14 13.7 0.03 7.2 -0.02 2.9 0.04
3.3 -0.14 221 0.06 7.8 0.01 3.0 0.04
3.3 -0.17 9.0 0.02 5.8 0.06 3.1 0.03
2.9 -0.17 4.9 0.03 45 -0.03 3.2 0.03
2.2 -0.15 19.6 0.04 11.2 0.04 2.8 0.02
2009 ..ot 0.9 -0.03 -24.5 -0.03 -11.8 -0.11 -1.0 -0.01
AVETAGE ....evveiieeeiee et 241 -0.21 6.8t 0.04 291 -0.10 2.2t 0.02

1. Average annual rate of growth.
Note. These statistics incorporate the 2009 comprehensive revision and the 2010

annual revision of the NIPAs as well as the 2010 comprehensive and annual revi-
sions of the Industry Annual Accounts.
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accounts—the travel and tourism satellite accounts
and the research and development satellite ac-
count—and is developing satellite accounts for
health, innovation, and energy.

Travel and tourism satellite accounts. Tourism is
not treated as a separate industry in NAICS; rather,
data for tourism are scattered among several indus-
tries—such as transportation services, accommoda-
tions, food and beverage services, and retail trade. As
a result, comprehensive data on tourism are not iden-
tified specifically in the U.S. national accounts. The
U.S. travel and tourism satellite accounts present a re-
arrangement of information from the NIPAs and the
industry I-O accounts, augmented with information
from other U.S. government agencies and from a pri-
vate sector vendor of tourism information. In these
accounts, the flows of commodities that are related to
travel and tourism activities link tourism expenditures
to the industries that produce tourism goods and ser-
vices in the U.S. The tourism industries in the satellite
accounts include industries whose output is pur-
chased directly and indirectly by travelers.

These accounts present statistics on expenditures
by tourists, or visitors, for 24 types of goods and ser-
vices. The accounts also present statistics on the in-
come generated by travel and tourism and statistics
on output and employment generated by travel and
tourism-related industries. Current-dollar and real
dollar tourism output by commodity are reported
along with the commodity chain-type price indexes.
Both annual and quarterly satellite accounts are pro-
duced.

The travel and tourism satellite accounts can be
used by government officials and policymakers and by
researchers to determine the size and components of
travel and tourism, to assess the contributions of the
tourism industry to the U.S. economy, to assess the
relationship among the travel and tourism industries,
to determine the expenditures of tourists, and to
compare travel and tourism industries to other manu-
facturing and services industries. Because the ac-
counts are a time series, they can be used to analyze
how travel and tourism expenditures have change in
recent years and examine who is traveling and how
the mix of travelers is changing.

Research and development satellite account. The
research and development (R&D) satellite account ad-
justs the accounting conventions of BEA’s core ac-
counts to test the impact of treating R&D as a capital
investment rather than as a current-period expense. It
provides statistics on R&D investment, capital stock,
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and depreciation in the economy on a funder basis. In
addition, it reports R&D-adjusted measures of GDP,
gross domestic income, and national savings. Cur-
rently, the BEA accounts do not treat R&D and many
other intangibles as investment and thus cannot sepa-
rately identify their contribution to U.S. economic
growth. This satellite account is part of a long-term ef-
fort to better account for intangible assets. BEA plans
to incorporate R&D spending as investment into its
core accounts in 2014.

The most recent R&D satellite account, released in
December 2010, provides data for 1959-2007 at the
national level and R&D statistics for 14 R&D industries
for 1987-2007.* The impact of R&D investment on
GDP by state is available for 1998-2007. The R&D
satellite account also includes an international com-
ponent that shows the impact of treating R&D as
investment on several dimensions of international
transactions, including international transactions bal-
ances, the international investment position, and
value added for multinational corporations for
1995-2007.

The R&D satellite account is a joint project by BEA
and the National Science Foundation that aims to pro-
vide detailed statistics to facilitate research into the
effects of R&D on the economy. The R&D satellite ac-
count can be used to determine the funding distribu-
tion of R&D investment and to assess the effects of
R&D on the U.S. economy. Many state policymakers
view R&D investment as an important part of their
state’s economic development strategy. For example,
enhancing and encouraging R&D and knowledge-
based industries within states and developing state-
private partnerships with R&D industries are among
the highest priorities among state governors.

Potential future satellite accounts. BEA is explor-
ing the feasibility of creating additional satellite ac-
counts—for innovation, including research and
development and other intangible investments;
health care; and energy.

Other Statistics

Quarterly GDP by industry statistics. BEA currently
releases GDP by industry statistics only annually; how-
ever, BEA has been exploring the idea of producing
GDP by industry on a more frequent basis. The eco-
nomic downturn in the economy that began in De-
cember of 2007 emphasizes the importance of

14. Prior to the 2010 release the R&D satellite account covered
13 R&D intensive industries for 1987-2004.
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providing timely, high quality statistical data about
the U.S. economy.’® The recent expansion of improved
source data from the Bureau of the Census makes it
possible for BEA to begin producing GDP by industry
statistics on a quarterly basis, as proposed in its 2012
budget. If funds are available, BEA anticipates releas-
ing quarterly GDP by industry statistics on a regular
basis in the near future. A set of proto-type statistics
are planned for release in Summer 2011.16

V. A Note on Assumptions

When using the industry accounts, the underlying
assumptions are worth keeping in mind. The assump-
tions follow directly from the fundamental economic
principles that provide structure to I-O accounts.

First, inspection of the I-O use and the require-
ments tables shows that each industry is defined so
that it has a unique production function, that is, a
unique set of inputs.

Second, there are no economies of scale in produc-
tion; the ratio of each input to one unit of output re-
mains constant over a wide range of output levels.
This means if the demand for a given product in-
creases 50 percent, all of the inputs required for the
product will also increase by 50 percent. This principle
is necessary to calculate the effect of a change in final
uses on the output of all industries.

Third, the production relationships embodied in
the 1-O represent aggregate relationships at a given
level of production in a given year. Thus, it is impor-
tant to use the requirements tables to estimate im-
pacts for a year close to the reference year of the
accounts. This is particularly important in using the
detailed benchmark I-O accounts, which are produced
once every 5 years. Interindustry relationships change
over time because of changes in market conditions,
technology, and productivity. The farther the event
year is from the reference year, the less reliable the
results.

Fourth, the I-O accounts implicitly assume that all
adjustments to a change in final demand are achieved

15. The National Bureau of Economic Research (NBER) identifies
December 2007 as the end of the last economic expansion and
the beginning of the recent recession. NBER defines a recession as
a significant decline in economic activity spread across the econ-
omy, lasting more than a few months. Real GDP, as measured by
BEA did not show a decline in growth until the first quarter of
2008.

16. For a fuller discussion of BEA's planned quarterly GDP by
industry statistics see Carol A. Robbins, Thomas F. Howells, and
Wendy Li, “Experimental Quarterly U.S. Gross Domestic Product
by Industry Statistics,” Survey 90 (February 2010): 24-31.
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instantly and without price changes. For analyses that
require different assumptions, other economic tools
may be more appropriate.

Fifth, BEA's industry accounts, following BEA con-
ventions, use Fisher indexes to create price and quan-
tity indexes. Two characteristics of the indexes are
worth noting. First, the level of an index in any single
year is not in itself meaningful. It is the change in the
index over time that is important. Second, because
the chained-dollar measures of components are not
additive, accurate measures of a component’s contri-
bution to change cannot be derived from the chained-
dollar measures. For this reason, BEA provides mea-
sures of the contributions of real components to the
percent change in real aggregates. For more informa-
tion, see J. Steven Landefeld, Brent R. Moulton, and
Cindy M. Vojtech, “Chained-Dollar Indexes: Issues,
Tips on Their Use, and Upcoming Changes,” Survey of
CurrenT Business 83 (November 2003): 8-16.

VI. Data Availability

The industry accounts are available to the public
without charge on BEA’'s Web site at www.bea.gov.
Users have two options for downloading the industry
data: downloading complete tables or creating user
specified extracts via an interactive data retrieval tool.
Users who want to directly download published I-O
data will find all the data files accessible in the Indus-
try portion of BEA's Web site. Data downloading is
recommended for users who want to retrieve the
complete tables at the most detailed industry level.
All data are in MS Excel© format except for the very
large detail level benchmark tables, which are in .txt
format.

The benchmark I-O tables for 1997 and 2002 are
available on a NAICS basis. Tables for 1947, 1958,
1963, 1967, 1972, 1977, 1982, 1987, and 1992 are
available on the Standard Industrial Classification (SIC)
basis. The import matrix and the concordance be-
tween the I-O commodity codes and the foreign trade
harmonized codes are available only for 1997 and
2002. The bridge tables are available for 1987 for-
ward.

The benchmark I-O accounts are available at three
levels of industry and commaodity aggregation:

eThe sector level—15 industries, 16 commodities,
and 6 final use categories—that corresponds
approximately to the two-digit level NAICS

e The summary level—133 industries, 136 commaodi-
ties, and 13 final use categories—that corresponds
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approximately to the three- and four-digit level
NAICS

e The detailed level—over 425 industries and com-
modities and 13 final use categories

The NAICS-based annual I-O tables are available for
1998-2009. These tables are consistent with the 2010
comprehensive revision of the integrated annual in-
dustry accounts. The import matrix and the bridge ta-
bles are available for 1998-2009. Historic SIC-based
tables are available for 1996-1999.

The annual I-O accounts are available at two lev-
els of industry and commodity aggregation for
1998-2009:

eThe sector level—15 industries, 16 commodities,
and 6 final use categories—that corresponds
approximately to the two-digit level NAICS

eThe summary level—65 industries, 68 commaodi-
ties, and 13 final use categories—that corresponds
approximately to the three-digit level NAICS

The NAICS-based GDP by industry accounts, in-
cluding statistics for gross output, intermediate in-
puts, and value added and the KLEMS statistics, are
available for 1998-2009. These accounts are inte-
grated with the annual I-O accounts. Historical NAICS-
based GDP by industry accounts, including statistics
for value added (1947-1997), gross output and in-
termediate inputs (1987-1997), and SIC-based GDP
by industry accounts statistics for gross output
(1977-1997) and value-added and its components
(1947-1997), are also available.

The annual accounts, both annual I-O and GDP by
industry, are available approximately 11 months after
the end of the reference year. The “advance” GDP by
industry statistics are aggregated to 22 broad industry
groups, including government—roughly correspond-
ing to the two-digit NAICS—rather than to the 65
industries in the revised accounts. The advance statis-
tics are published approximately four months after
the end of the reference year.
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The core tables for the benchmark I-O accounts for
1997 forward and the annual I-O and GDP by industry
accounts and the KLEMS statistics for 1947 forward
also are available on an interactive basis on BEA’s Web
site.’” The interactive access area allows users to cus-
tomize a selection of data from the U.S. I-O account
tables. Data can be extracted in MS Excel or comma
separated value (csv) format. In addition, users are
able to graph selected information from the GDP by
industry accounts and the KLEMS statistics to view
trends over time. Select tables allow for four different
types of graphs: actual values, normalized values,
changes from one period to the next, and percentage
changes from one period to the next.

Published articles on the I-O accounts can be found
on BEA's Web site. See www.bea.gov/industry/
an2.htm for a list of articles.

VII. Future Directions for the Industry Accounts

In order to provide more relevant statistics on in-
dustry activity, BEA is undertaking a number of im-
provements to the industry accounts and proposing
additional future improvements. Beginning with the
2007 accounts, the benchmark I-O accounts will be in-
tegrated with the annual 1-O and annual GDP by in-
dustry accounts.'® Proposals being considered include
preparing quarterly GDP by industry statistics that
would be released shortly after the quarterly GDP es-
timates from the NIPAs; preparing an I-O based en-
ergy satellite account; and improving the
measurement of intangibles and innovation in BEA’s
core and satellite accounts.

In addition, longer run research on the source data
and methodologies used to prepare major portions of
the annual I-O accounts and the NIPAs is being consid-
ered in order to improve the consistency and quality
of both sets of accounts. For more information, see
“BEA Briefing: Future Directions for the Industry Ac-
counts” by Brian C. Moyer in the March 2009 Survey.

17. See Appendix 2: Accessing the Industry Statistics Interac-
tively for step-by-step examples.

18. The 2007 benchmark I-O accounts are scheduled for release
in 2014.
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Appendix 1: The Input-Output Valuation of Transactions

Transactions in commodities are valued at produc-
ers’ prices in the industry accounts. Producers’ prices
exclude wholesale and retail trade margins and trans-
portation costs, but they include excise and sales
taxes collected and remitted by producers. Transpor-
tation costs and trade margins are shown as separate
purchases by the users of the commodities. The sum
of the producers' value, transportation costs, and
trade margins equals the purchasers’ value.

In order to show the relationship between the pro-
duction of commodities and their purchase by inter-
mediate and final users, commodities are shown as if
they move directly to users. The flows of commaodities
for resale to and from wholesale trade and retail trade
are not shown. If trade were shown as buying and
reselling commodities, industrial and final users
would make most of their purchases from a single
source—trade.

Wholesale and retail trade margins on commodi-
ties are shown as purchases by users and are included
in the trade commodity rows of the use table. Trans-
portation costs are the freight charges paid to move
the commodity from the producer to the intermedi-
ate user or the final user. All transportation costs are
shown as purchases by users and are included in the
transportation commodity rows of the use table.

Wholesale trade. This sector comprises establish-
ments engaged in wholesaling merchandise, generally
without transformation, and rendering services inci-
dental to the sale of merchandise. Wholesalers sell
merchandise to other businesses and normally oper-
ate from a warehouse or office. Wholesale trade out-
put consists of trade margin output and nonmargin
output; both exclude the cost of goods purchased for
resale. Both the margin and nonmargin outputs are
included in the wholesale trade commaodity row of the
use table.

The trade margin output occurs when an establish-
ment buys and resells a good. It is included in the pur-
chasers’ prices of the goods that are purchased but

not in the producers’ prices of those goods, and it is
measured in two parts. The trade margin is calculated
as wholesale sales less the cost of goods sold plus
taxes collected by the distributor.

Nonmargin output occurs when a wholesale trade
service is purchased separately from the commodity,
such as when a wholesaler acts as a broker between
buyer and seller. Nonmargin output is assumed to be
purchased by the producer of the goods being sold
and is thus reflected in the producers’ prices of the
goods. It is measured as the sum of expenses, exclud-
ing the cost of the goods, on goods sold by manufac-
turers’ sales offices, the commissions on goods sold
by agents and brokers and by merchant wholesalers
acting as commission merchants, the taxes collected,
and the customs duties, which are considered as taxes
collected by wholesale trade establishments.

Retail trade. This sector has one primary prod-
uct—distributive services for the sale of goods. Its
output consists primarily of retail trade margins,
which are measured as retail sales less the cost of
goods sold plus the taxes collected by retail trade es-
tablishments. All retail trade margin and nonmargin
output are included in the retail trade commodity row
of the use table.

Retail trade margins apply primarily to purchases
by persons, but they are also applied to purchases by
business and government, such as some purchases of
personal computers by business. Retail trade margins
are also applied to some intermediate purchases by
business, such as office supplies, gasoline, and con-
struction materials.

Final use components

Imports of goods and services. This component is
measured by individual commodity at domestic port
values. The domestic port value of an imported com-
modity, which includes customs duties, is considered
equivalent to the producers’ price of a domestically
produced commodity. The imports of transportation
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and wholesale trade include adjustments to convert
the sum of all commaodity imports of goods to foreign
port value. Imports of services are valued at produc-
ers’ prices. No margins or transportation costs are as-
sociated with services.

All imports except “noncomparable imports” are
assumed either to be consumed within the U.S.
boundaries or to have domestic equivalents. Noncom-
parable imports consist of goods purchased by U.S.
residents abroad and of services imports that have no
domestic counterparts. These services include travel
by U.S. residents abroad—both foreign travel by U. S.
residents, which is included in final demand as a part
of personal consumption expenditures, and foreign
travel by U.S. business people, which is included as in-

1. Most imported goods now have domestic counterparts.
Before the 1992 benchmark I-O accounts, noncomparable imports
also included domestically consumed imported goods, such as
bananas and coffee, that had no significant domestic counter-
parts.
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termediate purchases. Noncomparable commodity
imports are distributed directly to industries and final
users and are shown in a separate row in the use ta-
ble.

Exports of goods and services. This component is
measured by commodity at producers’ prices—he
same as other domestically produced commodities.
Transportation costs and trade margins, which are re-
quired to move exports from the producer to the port
of exit, are included in the transportation and trade
commodity rows of the use table.

Change in private inventories. This component is
measured by commodity at the LIFO-reserve-adjusted
book value that is reported by industries in the eco-
nomic censuses. Inventory values are adjusted to re-
move the effects of price changes while products are
held in inventory. This inventory valuation adjustment
is made by holding industry, commodity, and inven-
tory type.
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