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APPENDIX TO CHAPTER Il

Information Technology Producing
Industries in the New Economy

This portion of the Appendix describes the sources of data and methods used to assess the economic
impacts of Information Technology (IT) producing industries that were presented in Chapter Il of the
Digital Economy 2002 (DE 2002) report.

DEFINING INFORMATION TECHNOLOGY PRODUCING INDUSTRIES

The IT-producing industries selected for the DE 2002 report are those industries that produce, process,
or transmit information goods and services as either intermediate demand (inputs to production of
other industries) or as final products (goods and services bought by consumers, business investors,
government or for exports). The selected IT-producing industries also include those that supply the
goods and services necessary for the Internet and electronic commerce (e-commerce) to operate—i.e.,
provide the products and services for the Internet infrastructure. IT-producing industries include
manufacturers of some general and specialized electronic components, computers and peripheral
equipment, specialized measuring and testing instruments, telecommunications equipment, and
prepackaged software. IT-producing industries also include computer, software, and telecommunications
service providers. (Table A-3.1)

In Digital Economy 2000* (DE 2000) and prior Emerging Digital Economy %(EDE) reports, radio and TV
broadcasting industries were included as IT-producing industries, but in the DE 2002 report, these
industries were not. After reevaluation, these industries were considered to be more oriented toward
content, rather than products or processes that meet the criteria for IT-producing, and, therefore, were
removed from the IT-producing list of industries. Content industries such as radio and TV broadcasting
and printing and publishing provide the information, not the infrastructure, needed for the digital economy.
Radio and TV broadcasting industries made up almost 5 percent of the total output, as measured by
Gross Product Originating (GPO), of the IT-producing sector in the prior digital economy reports, mentioned
above.

In DE 2002, the criteria for including the instruments industries as IT-producing were also re-evaluated,
based on their importance to other IT-producing industries. The result was that these industries were
retained since a majority of their production was purchased primarily by other IT-producing industries.
For example, over 50 percent of all products produced within the Instruments for measuring electricity
industry were purchased by other IT-producing industries—radio and TV communications industry,
electronics industries, semiconductor industries, the other instrument industries, and the communications
services industry. The same relationship held, to varying degrees for the Industrial instruments for
measurement and the Laboratory analytical instruments industries.
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Information Technology Producing Industries

Table A-3.1

NAICS to SIC Concordance*

Hardware Industries
Computers and computer equipment and
calculating and office machines

Wholesale trade of computers
Retail trade of computers
Electron tubes

Printed circuit boards
Semiconductors

Passive electronic components

Industrial instruments for measurement
Instruments for measuring electricity
Laboratory analytical instruments

Software/Service Industries
Computer programming services
Prepackaged software
Wholesale trade of software
Retail trade of software
Computer integrated system design
Computer processing, data preparation
Information retrieval services
Computer services management
Computer renting and leasing
Computer maintenance and repair
Computer related services, nec

Communications Services Industries
Telephone and telegraph communications

Cable and other pay TV services

Communications Equipment Industries

Household audio and video equipment
Telephone and telegraph equipment
Radio and TV communications equipment
Magnetic and optical recording media

*1997 North American Industry Classification to 1987 Standard Industrial Classification concordance.

1997 NAICS

334111, 2, 3, 9, 334418pt
333311pt, 3pt

421430pt, 3pt

443120pt

334411

334412

334413

334414, 5, 6, 8pt, 9

334513
334514pt, 334515
334516

541511
511210, 334611
421430pt
443120pt
541512

514210
514191, 9
541513

532420

811212

541519

513310, 21, 22, 30,
40, 90
513210, 20

334310

334210, 334418pt
334220, 334290
334613

1987 SIC

3571, 2, 5, 7pt
3578, 9pt

5045pt

5734pt

3671

3672

3674

3675, 6, 7, 8, 9pt,
3661pt

3823

3825pt

3826

7371
7372
5045pt
5734pt
7373
7374
7375
7376
7377
7378
7379

481, 4822, 4899

4841

3651, 3679pt

3661pt, 3577pt, 3679pt

3663, 3679pt, 3699
3695, 3577pt
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The IT-producing industries in this report are classified according to the Office of Management and
Budget’'s (OMB’s) 1997 North American Industry Classification System (NAICS). They are also cross-
referenced to OMB’s 1987 Standard Industrial Classification (SIC) manual since the data for the time-
period considered in this report are published according to each industry classification system, depending
on the year of the estimates. Annual estimates of GPO for the IT-producing sector by NAICS/SIC industries
and portions of SIC industries were developed for the 1990 through 2000 period.

Although both industry classification systems were used in this report, the estimates of GPO by industry,
reported here, are made consistent with the NAICS classification as shown in Table A-3.1. The development
of the GPO time series for 1990 through 2000 meant taking all years for which only SIC data are
available and translating these to GPO by NAICS industries. For example, data for estimating GPO of IT-
producing manufacturing industries (hardware and communication equipment industries) are available
by NAICS industries for 1992, 1997 (from the 1992 and 1997 Economic Census data), 1998, and
1999 (from the Census’ Annual Survey of Manufactures data). However, data for 1990-91, 1993-96,
and 2000 were published only in 1987 SIC codes. The estimates of GPO by industry for those years
were converted to NAICS to be consistent with the latest industry classification system.

The differences in the classification of products between NAICS and SIC did raise some difficulties. For
example, while 1997 industry shipments?® for Other computer peripheral equipment manufacturing (NAICS
334119) includes shipments data for its counterpart industry under the SIC system (SIC 3577), it also
includes shipments of products such as point of sales terminals and fund transfer devices, products
produced under the Calculating and accounting equipment industry (SIC 3578). Thus, for the years that
only SIC shipment data are available for these industries, estimates of product shipments for point of
sales terminals and fund transfer devices were made and added to the shipments of the Other computer
equipment industry, under the NAICS description of the industry, and subtracted from production in the
Calculating and office equipment industry. There are other products under the SIC 3577 that are now
part of the production of the Telephone and telegraph equipment industry and the Magnetic and optical
recording equipment industry. These types of industry classification adjustments, from SIC to NAICS,
were necessary to construct a consistent time series for the entire 1990 through 2000 period.

Table A-3.1 provides the complete listing of IT-producing industries according to the NAICS. A concordance
of the NAICS to SIC industries is also provided. Six of the 27 IT-producing industries listed in the table
had some reassignment of shipments as a result of SIC to NAICS classification changes. All of the
industry reassignments of shipments resulting from the differences of NAICS and SIC occurred between
IT-producing industries only that affected the composition, not the total, of GPO for IT-producing industries.

Finally, while the industries presented as IT-producing industries in the DE 2002 report do not reflect
any official U.S. government list of such industries, the industries selected in Table A-3.1 meet the
criteria, listed above, for IT-producing and, therefore, are considered to be IT-producing industries in this
report.

MEASURING INFORMATION TECHNOLOGY PRODUCING INDUSTRIES

As stated previously, the output of IT-producing industries was measured in terms of its Gross Product
Originating. This is often referred to as an industry’s “value added.” GPO is defined as being equal to an
industry’s total revenue (measured by total shipments or receipts plus inventory change) less the cost of
purchased goods and services used in production.* GPO and value added can be thought of more
directly as the sum of the costs incurred by an industry including compensation of employees, net
interest, indirect business taxes, capital investments, and profits earned in production.
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GPO by industry is the contribution of each private industry and government to Gross Domestic Income
(GDI). Theoretically, the nominal dollar value of GDI, the income associated with the output of industries,
should equal total final demand on the economy, or Gross Domestic Product (GDP). In practice, however,
GDI and GDP do not match precisely due to statistical differences.

The analysis of IT-producing industries used here is consistent with the definitions and conventions used
in the Gross Product by Industry series published by the Bureau of Economic Analysis (BEA). Although the
concept of GPO and value added are considered to be the same, value added data for manufacturing
industries published by the Bureau of the Census do not match the GPO published by BEA. The difference
between the two measures results from BEA subtracting industries’ purchases of “Other services” (NAICS
71151, 51221, 54169, 51223, 541612, 514199, and 54162) from total revenue along with all other
purchased goods and services. The Census does not subtract these other services to determine value
added. The reason is that the Census collects manufacturing data on an establishment basis and most
purchases of other services are at the corporate level. The BEA makes an adjustment for cororate to
establishment estimates. The Census does not.°

The GPO estimates for the IT-producing industries are derived from revenue, receipts, and shipments,
whether or not all of the industry’s production was used as an IT good or service. For example, not all
semiconductors are used by the computer industry or other industries considered to be IT-producing.
Semiconductors are also used in automobiles, home appliances, and a variety of other consumer and
industrial goods. However, to differentiate production into IT-producing and non IT-producing would be
difficult, if not impossible. For this reason, the GPO of the semiconductor industry is based on its total
annual shipments and costs of production.

By using GPO as the measure of industry performance for the IT-producing industries, double counting
of the value of production is avoided when adding production across IT-producing industries. For example,
the value of shipments of the computer industry includes the cost to the computer industry of their
expenditures on semiconductors. The value of the semiconductor industry shipments includes its sales
to the computer industry, as well as all other industry sales. Adding shipments of the semiconductor
industry to the shipments of the computer industry double-counts the value of shipments of the
semiconductor industry, i.e., once as the value of shipments of the semiconductor industry and once
again as a cost of production of the computer industry. Other industries provide goods and services
used in production in the computer industry as well. Adding the shipments of these industries to the
shipments of the computer industry would similarly result in double counting due to mixing industry
inputs and outputs.

For this reason, the costs of production of both for goods and services are subtracted from the industry
shipments of all of the IT-producing industries.

Developing GPO Estimates For IT-Producing Industries

The following is a description of the data and the methods used to derive GPO for IT-producing industries
for 1990 through 2000. (Table A-3.2)

GPO for Hardware and Communications equipment IT-producing industries, all in manufacturing, were
derived beginning with Census data on value of shipments for 1990 through 1999 and BEA estimates
of shipments for 2000. GPO for 1990 through 1999 was derived by deducting the cost of materials
and the value of purchased services used in production from the value of shipments and then adjusting
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for inventory change. Cost of material and value of purchased services data for 2000 were not available
so that GPO for 2000 is more generally estimated. GPO for 2000 was derived by using the average
annual ratio, 1997 to 1999, of GPO to value of shipments for each of the IT producing industries and
applying that ratio to the BEA estimates of shipments for 2000 to derive an estimate of GPO for 2000.

Beginning with BEA's Fall 1999 comprehensive revision of the national accounts, industry purchases of
software and software services were considered as an investment, rather than as an expense of
production.® Thus, industry spending on software and software services become a part of GPO, i.e.,
software is no longer considered as a cost of production. Therefore, the estimates of GPO for the IT-
producing industries in Tables A-3.2 and A-3.3 include the purchase of software as a capital good and
the value of the capital good purchases are included in its GPO.

In general, data used to estimate GPO for IT-producing industries in the manufacturing sector are from
the Annual Survey of Manufactures for 1990-91, 1993-96, and 1998-99 and from the more detailed
1992 and 1997 Economic Census of Manufactures. The Economic Census reports contain more detailed
data, particularly on the cost of materials and purchased services used in production, so that data for
these two years are used to adjust the shipments data for the Annual Survey years where data are less
detailed. Thus, for 1990-91, 1993-96, and 1998-99 GPO was estimated from the published shipments
data in the Annual Surveys and then adjusted for inventory change and costs of materials and purchased
services estimated from the average relationship of inventory change and materials costs to production
in the 1992 and 1997 Economic Census years.

The more detailed data available in the Economic Census years (1992 and 1997) include costs of
materials, beginning and end of year inventories, and costs of selected purchased services. Data on
selected purchased services include software services, repair of buildings, repair of machinery,
communications, legal services, accounting and bookkeeping, advertising, and refuse removal. Since
IT-producing industry spending for these services only represent a portion of its purchased services,
industry spending for all other services was estimated using the distribution of spending on services
from BEA's 1992 Benchmark Input-Output (I-O) table. The distribution and the portion of the industry’s
output that was purchased services, from the I-O table, were then adjusted to accommodate the selected
purchased services published in the 1992 and 1997 Economic Census of Manufactures. The “adjusted”
ratio was applied to total annual industry shipments for the remaining years in the time period to estimate
the cost of purchased services, not including software.

GPO for wholesale trade of computer equipment (part of NAICS 421430) was added to the category
called IT-producing hardware industries since over half of wholesale trade of computers comes directly
from computer manufacturers’ branch offices. This was established based on the detailed data from
the 1992 and 1997 Economic Census. Although counted by the Census as a wholesale sale and not a
manufacturer’s shipment, the actual sale is in practical terms a direct manufacturer’s sale and, therefore,
does not double-count the manufacturers sales. The nominal value of computer sales from branch
offices of manufacturers has been twice that of computer sales directly from manufacturing facilities
throughout the 1990s. If these wholesale sales were left out of GPO estimates for IT-producing industries,
the overall value of GPO for the computer industry would be significantly under-represented.

Annual source data for 1990-91, 1993-96, and 1998-99 for wholesale trade of computers and
equipment were available at the 3-digit SIC industry level in the Census Current Business Report called
the Annual Benchmark Report for Wholesale Trade. In this report, the Census Bureau maintained time
series of merchant wholesalers based on the SIC system through March 2001. In subsequent reports,
data on merchant wholesalers will be on a NAICS basis. In the Annual Benchmark report for wholesale
trade, gross margins (sales less costs of goods sold) by wholesale industries were reported under SIC



Digital Economy 2002 - Appendices Page 7

504, Wholesale sales of professional and commercial equipment and supplies.

Data for wholesale trade of computers and computer equipment in 1992 and 1997, at the 4-digit SIC
industry level, are available from the Census Economic Census of Wholesale Trade and were used to
derive the GPO for SIC 5045pt (NAICS 42143pt), Wholesale sales of computer equipment (and software).
In the 1992 and 1997 reports, data for SIC 5045pt include sales and purchased operating expenses
from merchant wholesalers, manufacturers’ sales from branch offices, and sales from agents, brokers,
and commission merchants. This Census report also separates sales and purchased operating expenses
for computers, into both equipment and software.

The ratios of manufacturer’s branch office sales to total wholesale sales of computer equipment (part
of SIC 5045 for 1992 and 1997) and to the corresponding purchased operating expenses were used to
distribute the gross margin data of the annual reports (SIC 504 for 1990-91, 1993-96, and 1998-99).

GPO for the retail trade of computer equipment and software (part of NAICS 443120) was derived in
much the same way as the wholesale estimates described above. The Census Annual Benchmark
Report for Retail Trade contains total sales and gross margins for the 3-digit SIC sector (SIC 573). Data
on purchased operating expenses, as well as the distribution between equipment and software from
the 1992 and 1997 Census of Retail Trade, were then used to disaggregate the 3-digit SIC sector to the
4-digit SIC 5734 for 1990-91, 1993-96, and 1998-99.

GPO for the computer software and computer services IT-producing industries for 1990-91, 1993-96, and
1998-00 was derived using the Census Current Business Reports and the Service Annual Survey and
the 1992 and 1997 Census of Service Industries for 1992 and 1997. Similar to the derivation of GPO
for the wholesale and retail trade of computer equipment and software, 4-digit SIC data on revenue and
operating expenses from the 1992 and 1997 Census of Service Industries were used as a pattern to
derive annual estimates from 3-digit SIC “controls” for 1990-91, 1993-96, and 1998. In 1997, the
Census of Service Industries reported the industries on a NAICS basis. For 2000, the Census reported
the service data on the NAICS basis and included data for 1998 and 1999.

The 1992 and 1997 Census of Service Industries includes a Subject Series report called Sources of
Receipts and Revenue and were used to determine whether these industries sold only services, i.e.,
were used to determine whether these industries also sold goods where the cost of production of goods
would have to be deducted from revenue to determine GPO. For most of the computer service industries,
the cost of goods sold was less than 2 percent of total receipts so that the cost of production of goods
sold for these industries were considered to be zero.

However, three of the computer service industries derived a significant portion of their revenue from
the sale of goods. The Computer rental and leasing industry (NAICS 532420) derived almost 9 percent
of its total revenue in 1997 from sales of goods. Computer maintenance and repair (NAICS 8112212)
derived almost 8 percent of revenue from sales of goods and Computer services, not elsewhere classified
(NAICS 541519), 2.4 percent. For these three computer services industries, therefore, it was necessary
to account for the production of goods in its GPO estimate. The costs of these goods (computers and
equipment sold from these industries) were deducted from the industry’s total receipts to arrive at a
gross margin (GPO) estimate.

The 1992 and 1997 Census of Service Industry reports also provide a Subject Series report called
Capital Expenditures, Depreciable Assets, and Operating Expenses. This report lists operating expenses
for these industries that were deducted from the remaining revenue to arrive at GPO estimates.
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The distribution of goods sold and operating expenses for 1992 and 1997 is then applied to 4-digit SIC
receipts data from the annual reports for these industries to obtain GPO estimates for 1990-91, 1993-
96, and 1998-2000. GPO for Software wholesale sales (part of SIC 5045) and Retail sales (part of
5734) were derived using data from the Census Annual Benchmark Reports for Wholesale Trade and for
Retail Trade for 1990-91, 1993-96, and 1998-2000 and the Census 1992 Economic Census of Wholesale
Trade and Census of Retail Trade.

GPO for the Communications Services IT-producing industries was the BEA's published gross product by
industry for communications services (NAICS 513310, 21, 22, 30, 40, and 90). This is the only IT-
producing industry, listed in Table A-3.1, that is classified identically to the BEA published gross product
by industry series’. BEA’s estimates of GPO for Communications services were verified by using the
same methods to estimate GPO of the rest of the IT-producing industries. In this case, the 1992 and
1997 Census of Transportation, Communications, and Utilities and the 1990-91 and the 1993-98
Annual Survey of Communications Services reports were used. Revenue and cost of purchased services
data from these reports, and the value and distribution of the costs of purchased services from BEA's
1992 Benchmark Input-Output table, were used to derive estimates of GPO adjusted for consistency
with the new treatment for software purchases.

Real Dollar GPO of IT-Producing Industries

GPO, in nominal dollars, for IT-producing goods industries was converted to real (chained 1996) dollars
by using the industry price indexes associated with the industry sector from BEA's Gross Product by
Industry series® in most cases. (Table A-3.2) A price index for the IT-producing industries was developed
using an implicit® price index from an aggregate industry that included the IT-producing industries. For
example, the price indexes used for the three IT-producing instruments industries were derived from the
BEA aggregate industry implicit price index for all of instruments.

Price indexes for the computer and the semiconductor industries were handled differently. For the
computer, computer equipment and calculating and office machine industry a composite price index
was developed using BEA's quality-adjusted “hedonic” deflators for computers and computer equipment
and an average product industry price index for calculating and office machines. The quality-adjusted
deflators for computers relate prices of these products to their performance characteristics and their
cost of production. The 1990 through 2000 composite price indexes used in this analysis of IT-producing
industries for Computers and computer parts and Calculating and Office Machines were:

Computers and computer parts, Calculating and office machines
NAICS 334111, 2, 3, 334418pt., 9,
333311pt, and 3pt

Year 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Deflator 3.077 2.791 2.364 1.944 1.696 1.385 1.000 0.773 0.570 0.435 0.376

Total nominal dollar shipments of these sectors were divided by an aggregate real chain-weighted dollar
value of shipments to produce the implicit deflator shown. The aggregation of the real chain-weighted
dollar values of shipments was estimated by using a Fisher-ldeal quantity index formula.'® These price
indexes were also applied to wholesale sales of computers since these were mostly manufactures’
sales.



Table A-3.3
Information Technology Producing Industries
Real Gross Product Originating

Industry* 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
(Millions of 1996$, except as noted)
Total Gross Domestic Income 6,672,300 6,659,600 6,832,700 6,994,800 7,286,800 7,516,700 7,780,300 8,130,200 8,538,900 8,926,000 9,345,700
Year-to-Year GDI Change (%) -0.2% 2.6% 2.4% 4.2% 3.2% 3.5% 4.5% 5.0% 4.5% 4.7%
Hardware Industries
Computers and equipment, calculating machines 8,804.4 8,292.7 10,195.3 12,085.9 15,524.8 22,408.7 32,927.6 46,751.6 68,790.8 88,291.5 122,933.2
Computers and equipment wholesale sales 10,996.4 12,898.2 16,811.8 21,899.7 25,680.4 36,905.3 61,559.9 90,906.5  131,726.6  186,243.3  233,179.6
Computer and equipment retail sales 607.8 676.4 810.0 1,179.7 1,604.3 2,065.4 2,797.0 4,125.3 5,977.6 8,451.5 10,599.3
Electron tubes 1,170.9 1,027.2 1,067.2 1,043.3 1,196.1 1,211.7 1,255.8 1,251.1 2,140.6 2,565.4 3,457.6
Printed circuit boards 3,812.9 2,750.0 3,166.2 3,420.1 4,156.4 4,286.2 5,056.3 5,080.5 9,075.0 11,296.4 13,695.0
Semiconductors 3,794.6 4,997.7 5,967.5 8,801.6 13,828.5 27,133.7 43,553.0 71,4136  120,115.0 162,620.1  212,625.9
Passive electronic components 10,495.2 11,564.3 12,189.3 12,975.5 14,657.2 14,416.4 13,347.4 11,336.4 19,822.2 24,628.1 33,188.6
Industrial instruments for measurement 3,256.7 3,123.2 3,146.2 2,770.4 2,800.4 2,816.3 2,943.3 4,575.0 4,938.0 5,076.3 5,109.6
Instruments for measuring electricity 4,634.9 4,529.4 4,307.4 3,660.6 4,082.3 4,437.8 4,907.2 7,677.3 8,441.8 8,729.1 9,085.1
Laboratory analytical instruments 2,614.0 2,601.9 2,262.3 2,196.6 2,222.3 2,123.2 2,770.4 3,731.1 4,042.3 4,772.7 5,062.1

Total Hardware** 39,848.6 43,297.6 51,832.9 63,980.3 80,852.3  116,522.8 171,117.8 2453730  368,982.6  488,710.0  625,915.2

Software and Services***

Total Software and Services 75,312.1 78,214.3 83,784.3 92,360.1  104,611.1  115,736.7 131,489.6 139,495.8 173,304.5  194,179.9  220,319.5

Communications Equipment

Household audio and video equipment 2,065.7 2,139.6 1,997.5 2,026.0 1,846.1 1,511.1 1,617.6 2,109.5 2,636.0 3,035.7 4,179.8
Telephone equipment, exc. ext. modems 6,546.1 6,394.0 8,499.9 9,089.7 9,638.8 8,609.0 15,034.4 21,1325 25,386.0 31,685.8 40,701.9
Radio & TV communications equipment 10,376.8 9,147.2 10,309.4 9,509.2 12,942.5 14,338.5 13,839.4 18,721.3 24,057.8 28,274.0 36,384.5
Magnetic and optical and recording media 2,236.2 2,243.5 2,306.0 2,366.2 2,156.7 2,334.9 1,953.4 1,938.3 2,042.8 1,860.9 2,274.2

Total Communications Equipment** 20,590.5 19,339.7 22,806.7 22,793.0 26,278.5 26,162.7 32,444.7 43,896.0 54,092.4 64,729.2 83,365.0

Communication Services
Telephone and telegraph communications 117,100.0  120,800.0  125,500.0  135,800.0  142,200.0  147,600.0  163,900.0 167,900.0  180,900.0  215,100.0  243,708.3
Cable and other pay TV services 13,916.6 18,008.9 19,130.1 23,507.0 22,527.4 24,143.1 23,008.1 27,166.1 30,190.3 32,395.5 33,516.8

Total Communications Services*| 136,829.0  144,536.8  148,582.0  162,445.7  167,262.6  170,858.9 186,908.1 191,775.0  209,762.0  247,583.0  277,052.0

Total IT- Producing Industries**|  247,736.8  261,195.9  286,657.6  324,1145 3659728  425258.8 521,960.3  626,289.0  780,945.0  942,981.7 1,117,792.3

*See industry classification in Table A-3.1
**Real chain weighted 1996 dollars are not directly additive.
***Detailed software and services price indexes are not available so that only aggregate real dollar value of software and services are provided.

Source: ESA estimates derived from BEA and Census data.
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A hedonic deflator was also used to deflate semiconductors. The hedonic price indexes for
semiconductors for 1990 through 2000 that were used to deflate nominal dollar GPO of the
semiconductor industry were:

Semiconductors
NAICS 334413

Year 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Deflator 4,167 3.695 3.068 2.693 2.288 1.505 1.000 0.758 0.475 0.394 0.340

Real dollar estimates for telecommunications services were taken directly from BEA's gross product by
industry series. Finally, chain-weighted dollars cannot be added directly. Instead, a Fisher-ideal quantity
index formula (See footnote 5) was used.

IT-Producing Industries: Contribution to Real Economic Growth

The contribution of IT-producing industries to overall real economic growth was calculated using the
contributions formula published by the BEA.2* The formula based contribution estimates take into
account the chain weighting of the GPO estimates. It is also important to use a Fishers based residual
formula when including the rest of the economy (real dollars) into the contribution calculation.

Industry Income Versus Product Demand: Alternative Measures of the Performance of IT-
Producing Industries

Up until Table 3.4 in Chapter lll, the estimates of performance of IT-producing industries are based on
income (production) side data and estimates, as measured by their GPO. As stated previously, GPO is
used instead of an industry’s shipments, revenues, or output to avoid double counting of the value of
the industries. Estimates of GPO for each of these IT-producing industries for the 1990 through 2000
period were made. The sum of the individual industries GPO in current dollars is measured as a share of
aggregate GPO for all industries. Aggregate GPO equates to the Gross Domestic Income of the U.S.
Thus, IT-producing industries’ relative size to the economy as a whole can be measured. In addition, the
importance of these industries to the overall real, or inflation-adjusted, growth of the economy is calculated.
The advantage of using income side (the income side of the national income and product accounts) is
that all industries considered to be IT-producing can be incorporated into a performance measure.

On the other hand, one distinct disadvantage of using income side estimates is the lack of current data.
In the DE 2002 report, the most recent estimates of the GPO for IT-producing industries that in “good
conscience” could be made were for 2000. More current data for IT-producing industries are on the
“product side.” Product side data refer to final demands on the economy/industries. The sum of these
demands for products is equal to the gross domestic product. Sources of final demand are from
personal consumption expenditures, gross private fixed investments, government expenditures, and
net international trade. These are all sources of demand (spending) for IT goods and services that have
the distinct advantage of being more current, in most cases, than the production estimates.

We reported on demand for IT goods and services through the fourth quarter of 2001, as opposed to
GPO (income or production side) estimates that stopped in 2000. Unfortunately, the product (demand
or spending) side data are incomplete. Investment spending for IT goods and services provide the most
complete and broadest measure of spending for IT goods and services, although this does not incorporate
all final demand for these products.
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While a significant portion of demand is generated by business investments, demand for IT goods and
services should also include industry spending on currently expensed items and services such as spending
on telecommunications and on IT goods used in their own production. In addition, personal consumption
of IT goods and services, such as purchases of computers and communications, are significant. So are
spending by the governments. Imports of IT goods and services exceed exports so that the demand
placed on the domestic IT-producing industry from international trade is negative.

The net result is that a complete picture of business investments is available while data on demand on
IT-industries from other sources is spotty and incomplete. While these other sources of demand are
more difficult to gather, the data that are available and the estimates made show that sources of
demand other than investments are significant.

Industry investments, in current and constant (chained 1996 dollars) dollars, in IT equipment and software
are from BEA’s published series on Private Fixed Investment by Type—Tables 5.4 and 5.5, respectively, in
the Survey of Current Business. Four types of equipment and software are identified in these tables: (1)
Information processing equipment and software, (2) Industrial equipment, (3) Transportation equipment,
and (4) Other. Information equipment and software is further broken down into Computers and peripheral
equipment, Software, and Other.

The contribution of IT equipment (Information processing and related equipment) to the growth in capital
expenditures (investments) was derived from BEA's Table 8.2, Contributions to Percent Change in Real
Gross Domestic Product.

Demand for IT from other than industry investments in capital IT goods and software were then esti-
mated using (1) an interindustry (input-output) model*? to estimate business spending on IT goods and
services that is not considered capital (or investment) spending such as business spending on commu-
nication services, (2) BEA data for personal consumption of computers and communications services,
and (3) BEA data for government spending on computers and estimates of government spending on
communications services using BEA data on broad categories of government spending weighted by
spending categories in BEA's methodology paper on government transactions?®s,

Comprehensive estimates of all spending (final demand) for all IT goods and services are not readily
available. Published data are available for business spending on investments in information processing
equipment and software and data are available for personal and government consumption of computers.
Estimates, rather than published data, were made for business spending on IT goods and services that
are not considered to be investments and for governments (communication spending). Other data or
estimates need to be made. For example, some electronic products that are final demand goods, not
intermediate products, such as communication equipment are purchased directly by consumers either
from imports or from domestic production. These were not included in Table 3.9, Spending for IT Goods
and Services, 2000, since the data were not available.

The unavailability of complete data for IT-producing industries on the demand side requires that the
income (production) side approach continue in the measurement of performance of this important
industry. On the other hand, reporting the current business spending on information processing equipment
and software are a good indicator of how the IT-producing sector is doing.
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Endnotes

1 Digital Economy 2000, Economics and Statistics Administration, U.S. Department of Commerce, June 2000.

2 The Emerging Digital Economy, The Emerging Digital Economy I, Economics and Statistics Administration, U.S. Department of
Commerce, April 1998 and June 1999, respectively.

3Shipments are the basis from which gross product originating is determined. See the next section called Measuring Information
Technology Producing Industries.

4 See page 133 of Yuskavage, “Improved Estimates of Gross Product by Industry, 1959-94,” Survey of Current Business, August 1996
for a more detailed description of GPO and its relationship to Gross Domestic Product and Gross Domestic Income.

5See page XI of the 1992 Census of Manufactures MC92-S-1, Subject Series General Summary, for a description of the difference
between gross product originating and value added.

6See Seskin, “Improved Estimates of the National Income and Product Accounts for 1959-98, Results of the Comprehensive Revision,”
Survey of Current Business, December 1999.

7 The remainder of the industries in Table A-3.1 are below the level of aggregation in the BEA published series.

8BEA’s gross product by industry series are published on BEA’s web site, http.//www.bea.doc.gov . The series are included with their
industry and wealth data.

9 The implicit deflator equaled the current dollar price over the constant dollar price.

10See page 142 of Yuskavage, “Improved Estimates of Gross Product by Industry, 1959-94,” Survey of Current Business, August 1996
for a description of the Fisher-ldeal quantity index formula.

1See Moulton and Seskin, “A Preview of the 1999 Comprehensive Revision of the National Income and Product Accounts, Statistical
Changes,” Survey of Current Business, October 1999. The formula to calculate component contributions to economic growth is on page
16.

12 INFORUM'’s (Interindustry Forecasting at the University of Maryland) LIFT (for Long-term Interindustry Forecasting Tool) model,
(http://inforumweb.umd.edu/).

13 U.S. Department of Commerce, Bureau of Economic Analysis. Government Transactions. Paper Series MP-5. Washington, DC,
November 1988.
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APPENDIX TO CHAPTER IV

Industry-Level Effects of
Information Technology Use on
Productivity and Inflation

The appendices to this chapter are in two parts. Appendix A provides the tables of results supporting
the figures in the text. To facilitate the correspondence between them, the numbering system and
titles are kept the same. For brevity, only the figure titles are typed out in the list below and the
numbers of the supporting tables are listed after the title. In some cases, there are three tables
supporting the specific figure. In the latter cases, the letters “a,” “b,” and “c” are added to the table
number where “a” is the table for all industries, “b” for top-half industries, and “c “ for bottom-half
industries.

Appendix B is a mathematical presentation of this chapter’'s methodology for decomposing aggregate
productivity growth and overall inflation into industry-level contributions.



Page 14

Digital Economy 2002 - Appendices

Figure 4.1

Figure 4.2

Figure 4.3

Figure 4.4

Figure 4.5

Figure 4.6

Figure 4.7

Figure 4.8

Figure 4.9

Figure 4.10

Figure 4.11

Figure 4.12

APPENDIX A

GDP Growth in Top-Half and Bottom-Half Industries and in All Industries of the U.S. Nonfarm Business
Sector, 1989-2000
Table A-4.1a, Table A-4.1b, and Table A-4.1c

FTE Growth in Top-Half and Bottom-Half Industries and in All Industries of the U.S.Nonfarm Business
Sector, 1989-2000
Table A-4.2a, Table A-4.2b, and Table A-4.2¢

GDP per FTE Growth in Top-Half and Bottom-Half Industries and in All Industries of the U.S. Nonfarm
Business Sector, 1989-2000
Table A-4.3a, Table A-4.3b, and Table A-4.3c

Contributions to Overall GDP per FTE Growth by Top-Half and Bottom-Half Industries of the U.S.
Nonfarm Business Sector, 1989-2000
Table A-4.4

GDP per FTE Growth in Top-Half and Bottom-Half Industries and in All Industries of the U.S. Nonfarm
Business Sector, 1989-1995 and 1995-2000
Table A-4.5

Contributions to Overall GDP per FTE Growth Acceleration by Top-Half and Bottom-Half Industries of
the U.S. Nonfarm Business Sector, 1995-2000 over 1989-1995

Table A-4.6

GDP per FTE Growth in U.S. Nonfarm Business Sector by Major Industry Groups, 1989-2000
Table A-4.7

Contributions to GDP per FTE Growth in U.S. Nonfarm Business Sector by Major Industry Groups,
1989-2000
Table A-4.8

GDP per FTE Growth in U.S. Nonfarm Business Sector by Major Industry Groups,1989-1995 and
1995-2000
Table A-4.9

Contributions to GDP per FTE Growth Acceleration in U.S. Nonfarm Business Sector by Major Industry
Groups, 1995-2000 over 1989-1995
Table A-4.10

Price Growth in Top-Half and Bottom-Half Industries and in All Industries of the U.S. Nonfarm Business
Sector, 1989-2000
Table A-4.11a, Table A-4.11b, and Table A-4.11c

Contributions to Overall Price Growth by Top-Half and Bottom-Half Industries in the U.S. Nonfarm

Business Sector, 1989-2000
Table A-4.12
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