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The information technology (IT) sector makes an outsized contribution to the U.S. economy as a
leading exporter that creates high-paying jobs, including for non-college-educated workers, while
producing highly innovative products and services that drive broad-based growth, counteract
inflation, and improve people’s quality of life.

KEY TAKEAWAYS

Industries vary in the relative contributions they make to national economies. The IT sector
(which many call the “tech sector”) distinguishes itself with high-paying jobs, low price
inflation for consumers, strong exports, and superior innovation.

Nearly one-fifth of all private sector jobs in the U.S. economy (19 percent) are enabled by IT,
through either direct employment in the industry, IT supplier jobs, or IT-induced jobs.

Overall, the average annual compensation per worker in the IT industry is more than double
the average U.S. private sector wage. And among non-college-educated workers, the sector
pays approximately 50 percent more than non-IT industries do.

The IT sector accounts for more than one-fifth of all employment in sectors that engage in
trade, more than one-quarter of business establishments engaged in trade, and one-quarter of
U.S. traded-sector value added.

IT products and services are key production inputs for many other industries. As of 2019,
they were contributing 0.35 percentage points out of the economy’s 2.14 percent overall
growth in value added.

IT-based products and services also are deflationary: They have been getting significantly
cheaper compared with the rest of the economy, while having an outsized impact on
improving quality and boosting efficiency across all sectors.
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INTRODUCTION

Industries vary in the relative contributions they make to national economies: Some pay their
workers more than others do. Some raise their prices more slowly than others do—or even reduce
their prices over time. Some export, which expands their production and shifts the overall
economy toward greater competitiveness and productivity, enabling average workers to better
afford imports. And some innovate more than others, thereby driving economic growth and
improving people’s quality of life.* America’s IT industry has all these qualities: high pay, low
price inflation for consumers, strong exports, and superior innovation. This report relies on the
latest data available from the federal government to examine the key role and contributions of
the IT industry in the U.S. economy. Appendix 1 describes the methodology.

The U.S. IT sector (which many refer to as the “tech sector”) includes industries such as
computing, data storage and processing, IT components, information services, semiconductors,
and software. The sector employed 5.9 million workers in 2020, accounting for 4.4 percent of
U.S. private sector jobs.? These workers earned more than double the average U.S. wage.® Taking
into account the multiplier effect, the industry supports 19 percent of all U.S. jobs.*

The IT sector also is an important source of well-paying jobs for non-college-educated Americans.
The sector pays such workers approximately 50 percent more than do non-IT industries.®

Importantly, the lion’s share of the sector is globally traded, meaning it exports products and
services and competes with production from other countries. As a share of U.S. industries that
compete in the global economy, the IT sector accounts for 28 percent of establishments, 22.4
percent of jobs, and 30.7 percent of payroll expenditures.® But given the ferocity of the global
competition for leadership in the IT sector, the United States should take none of this for
granted.

INFORMATION TECHNOLOGY & INNOVATION FOUNDATION | MONTH 2022 PAGE 2



Finally, the IT sector is important not just because of its direct impact on the economy in terms
of jobs and income, but also because of its indirect effect on organizations using IT to improve
quality and productivity, whether they are for-profit companies, nonprofits, or governments. This
is why there is a modest negative correlation between an industry’s use of IT and inflation over
the last decade. In other words, industries that use more IT raise prices at half the rate than does
the overall economy—and those savings are then passed onto American consumers.

More broadly, the nation’s most strategically important industries have three main
characteristics—they are driven by advanced technologies, they are globally traded sectors, and
they serve the dual purpose of contributing to both economic and national security—and even
among the select group that meet those criteria, the IT sector is a standout for the United States,
punching 35 percent above its weight in the global marketplace. That is, the U.S. IT sector
represented nearly one-third of the global IT market in the most recent comparative data
available from the OECD (32.1 percent), which was 35 percent higher than the U.S. share of the
overall global economy.’

This is a telling measure of industry concentration known as location quotient (LQ), and as
shown in figure 1, the trend line for the U.S. IT sector has been distinctly positive in recent
decades: Its relative global market share went from 1.08x in 1995 (i.e., 8 percent higher than
the size-adjusted average among 66 countries in the OECD’s dataset) to 1.35x in 2018 (or 35
percent above the relative average). In fact, if not for the IT sector’s contribution, America’s most
strategically important advanced industries as a group would have receded precipitously in that
period in the face of surging competition, particularly from China. The IT sector thus represents a
core strength that U.S. policymakers should not take lightly.

Figure 1: U.S. performance in advanced industry sectors®
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Figure 2 further underscores the IT sector’s growing importance in the U.S. economy. Among
strategically important advanced industries, it has stood out in recent decades as a particularly
high performer—important not just for its size, but also for its growth relative to the rest of the
economy. In other words, the United States—still the world’s largest economy, and among the
most diversified—is becoming increasingly specialized in IT.

Figure 2: Change in relative concentration of advanced industries in the U.S. economy, 1995-2018 (scaled to

production output in 2018)°
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IT IN THE U.S. ECONOMY
In 2020, there were 275,859 IT industry establishments in the United States with a total annual
payroll of $722 billion.*°

Moreover, the sector is a source of well-paying jobs for Americans. In 2020, the average annual
compensation per worker in the IT industry was $122,270, 117 percent more than the average
U.S. private sector wage.!! The Department of Commerce’s new report on the digital economy
finds that from 2012 to 2020, the nominal compensation for digital economy workers grew at an
average annual rate of 6.0 percent.'? From 2019 to 2020, the average nominal compensation
saw an even larger growth of 7.3 percent.!® This report includes fewer industries than does the
Commerce report. See appendix 2 for an explanation of the differences in methodology between
the Department of Commerce and ITIF.
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In 2020, the industry employed 5.9 million workers.* From 2017 to 2020, IT jobs grew more
than twice as fast as total U.S. private sector jobs did (10.7 percent vs. 4.3 percent).!® Jobs in
IT hardware grew by 1.5 percent, in part because of faster productivity growth, while jobs in IT
services and software grew by 12.4 percent.!® Using a more expansive measure of the digital
economy—which includes much of retail that uses e-commerce, telecommunication services,
and some entertainment services—the Department of Commerce report shows the industry
employed 7.8 million workers in 2020./

Figure 3: IT industry’s share of the total U.S. economy'®
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Using the ITIF industry definition, in 2020, the IT sector accounted for 3.5 percent of all
business establishments and 4.4 percent of private sector employees, meaning the average IT
firm was about 27 percent larger than the average private sector firm.!® However, because the IT
industry pays so well, it accounted for 9.5 percent of all private sector wages.?° (See figure 3).

As a measure of industry contribution to the economy, the most accurate measure is value
added, the result of subtracting the cost of purchased inputs (e.g., raw materials, energy, etc.)
from final sales. In 2020, the IT industry generated $1.2 trillion in domestic value added,
approximately 5.5 percent of the U.S. economy.?! Value added in the IT sector grew by $600
billion (109 percent) from 2010 to 2020, with data processing, Internet publishing, and other
information services growing the fastest at 215.1 percent.?? Overall, U.S. gross domestic product
(GDP) grew 39 percent over the same period.?

The Department of Commerce found that the digital economy accounted for 10.2 percent ($2.14
trillion of value added) of U.S. GDP in 2020.2* According to the Department, from 2012 to
2020, the digital economy’s average real (inflation-adjusted) annual growth in value added was
6.3 percent.?® The Department’s data also highlights that the digital economy’s real value added
grew 151.4 percent from 2005 to 2020.%° (See figure 4.)
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Figure 4: Commerce Department estimates of growth in real value added in the digital economy, 2005-2020%’
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Finally, while U.S. government data on exports is limited, export data was available for 11 of 22
IT industries.?® These industries collectively exported $301 billion worth of IT goods in 2020.%°
Despite only making up 11 of the 112 total categories in exports, the IT industry contributed
21.2 percent to the economy’s goods exports in 2020.2%° Furthermore, the Bureau of Economic
Analysis has estimated that the IT industry exported $83.9 billion worth of information and
communications technology services in 2020.3!

TOTAL JOBS, INCLUDING THE MULITPLIER

The impact of the IT sector on U.S. jobs and output goes far beyond just the sector. The IT
sector purchases goods and services supplied by other industries to support its core activities,
which in turn creates output and jobs. In addition, IT workers spend their earnings, which
creates what are called “induced jobs.”

The sector employed 5.9 million workers in 2020.3? When the multiplier effect—which accounts
for the estimated number of supplier and induced jobs an industry contributes—is taken into
consideration, the IT sector also supported an estimated 10.7 million domestic supplier jobs and
8.7 million induced jobs that year.®3 (See figure 5.) Overall, in 2020, the IT sector supported a
total of 25.3 million jobs, or 19 percent of private sector employment.3*
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Figure 5: IT-supported jobs as a share of U.S. private sector employment, 20203
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SHARE OF TRADED SECTORS

While comparisons with the overall economy are useful, it is important to compare the IT sector
with other industries that are also globally traded. The reason is simple: The United States does
not have to worry about losing its barbershop or dry-cleaning industries to foreign competition, as
Americans can only patronize barbers or dry cleaners in the United States. But globally traded
sectors, such as computer production, software publishing, and automobile production, can be
lost to foreign competitors, in which case the number of good jobs is reduced, the trade deficit
worsens, and the value of the dollar goes down.

Moreover, changes in traded sector output and jobs have multiplier effects on overall domestic
output while changes in nontraded sectors do not. At the regional level, this is why mayors and
governors welcome job creation from traded sectors such as IT hardware and software. These
industries bring money to the local or state economy, and the companies and their workers spend
that money locally, creating even more jobs. As such, traded sector growth provides multiplier
effects nontraded sectors do not. Expanding output in nontraded sectors such as barber shops or
hospitals generally does not lead to the net increases in indirect and induced jobs that expanding
output in traded sectors lead to.

This is why the Bay Area Technology Council found, “For each job created in the local high-tech
sector, approximately 4.4 jobs are created in the local non-tradable sector in the long run. These
jobs could be for lawyers, dentists, schoolteachers, cooks, or retail clerks. In short, the income
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generated by high-tech industries spurs a high rate of economic activity that supports local
jobs.”2® The multiplier is high because the high levels of disposable income these workers have
create jobs in other sectors, including nontraded jobs. Moreover, IT companies buy inputs, which
also supports jobs.

As discussed in appendix 1, ITIF classified all private sector enterprises as either traded or
nontraded. In 2020, the IT sector accounted for 22.4 percent of the traded sector’s employees
and 28 percent of its establishments.?’ (See figure 6.) In addition, the IT industry accounted for
almost one-quarter (24.4 percent) of U.S. traded sector value added in 2020.%

Figure 6: IT sector as a share of all U.S. traded sectors®®
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The IT industry accounted for almost one-quarter (24.4 percent) of the U.S. traded sector value added
and 30.7 percent of the traded sector’s payroll.

Relative to other traded sectors, the IT sector offers higher wages, with average pay per employee
69 percent higher than the remaining traded sector’s pay per employee.*® While it accounted for
22.4 percent of jobs, due to its high wages per employee, the sector accounted for 30.7 percent
of the traded sector payroll.*! In other words, the IT industry generates more national income per
worker.*?
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GOOD JOBS, INCLUDING FOR NON-COLLEGE-EDUCATED WORKERS

The IT sector provides not only jobs but also good jobs, including for non-college-educated
workers. For example, the software publishers industry pays the highest wages to non-college-
educated workers of any industry.*® While the software publishers industry employs a lower
percentage of workers without college degrees—18.1 percent compared with 65 percent for all
industries—these workers earn an average annual salary of $94,875, which is more than 2.5
times the group’s national average in 2019 ($35,915).* Moreover, the software publishers
industry’s wages for non-college-educated workers are even greater than the average for all
workers with at least a bachelor’s degree in the economy received in 2019 ($80,638).%° In other
words, an average non-college-educated worker in the software sector can potentially earn more
than a college-educated worker in the overall economy. This is likely due partly to the fact that
some workers in the industry have strong programming skills but no college degree and partly
that there is an overall shortage of software workers, regardless of their level of education.

The IT industry employs a smaller share of workers with less than a college degree (35.6 percent)
compared with all industries (64.6 percent).*® However, the average wage for workers without a
college degree in the IT industry is $53,023—50.1 percent more than the non-IT industry
average of $35,320.4” Moreover, the salary gap between IT industries and the rest of the
economy is increasing: In 2008, salaries for non-college-educated workers were 49.9 percent
larger in IT industries than in non-IT industries, compared with 50.1 percent in 2019.%% Table 1
lists the seven high-tech IT industries that pay non-college workers at least 50 percent more than
the non-college-educated national average salary of $35,915 in 2019.%°

Table 1: Employment and wages of workers without college degrees in seven IT industries, 20195

Percentage
Industry Sector Average Wage Ahove Average Employment
Software Publishers $94,875 164.2 23,721

Other Information Services (Except Libraries and
Archives, Internet Publishing and Broadcasting, $75,314 109.7 8,201
and Web Search Portals)

Computer Systems Design and Related Services $71,672 99.6 842,419
Internet Publishing and Broadcasting, and Weh $63,375 76.5 38084
Search Portals ' ' '

Computer and Peripheral Equipment $59,464 65.6 49,847
Navigation, Measuring, Electromedical, and $56,305 568 133516
Control Instruments ' ' '

Data Processing, Hosting, and Related Services $56,032 56.0 65,421
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USE OF IT BY OTHER INDUSTRIES

Many industries across the U.S. and global economies utilize IT goods and services as key inputs
in their production process. For example, thanks to IT agriculture has become more productive,
using GPS-enabled farm equipment, soil sensors, and Al-powered analytics. According to the
Bureau of Economic Analysis, the top 10 IT-intensive industries (industries that use the largest
amount of IT intermediates as a share of their overall inputs) in the economy are:

= printed circuit assembly (electronic assembly) manufacturing;

= electronic computer manufacturing;

= electronic and precision equipment repair and maintenance;

= all other miscellaneous electrical equipment and component manufacturing;

= motor vehicle electrical and electronic equipment manufacturing;

= computer storage device manufacturing;

= semiconductor machinery manufacturing;

= audio and video equipment manufacturing;

= computer terminals and other computer peripheral equipment manufacturing; and
= federal general government (nondefense).®!

These 10 IT-intensive industries, which make up 1.7 percent of the overall economy’s output,
purchased approximately $40.4 billion in IT goods and services in 2019, with the industries
making up about 10.2 percent of the economy’s use of IT intermediates in production.®® They
also spent the most on the following IT intermediates: semiconductor and related device
manufacturing; other electronic computer manufacturing; audio and video equipment
manufacturing; and computer systems design services.*® As a result of the intensive use of these
four IT intermediates by other industries, they collectively contributed 0.7 percent to the share of
output in the economy.>* Computer systems design services contributed the highest share of 0.4
percent to the economy’s total output in 2019.%°

Furthermore, the IT industry contributed 0.35 percentage points to the economy’s value-added
percentage growth (2.14 percent) in 2019 as either capital or physical assets used by other
industries in their production process.®® IT hardware and software contributed about 0.12
percentage points and 0.23 percentage points, respectively.®’

IT-INTENSIVE INDUSTRIES AND INFLATION

Because of its impact on improving quality and boosting efficiency, IT has long been
deflationary. As an indication of the scale of that effect, consider that in 33 IT industries for
which data is available, the average producer price index (PPI) rose 5.4 percent from 2012 to
2022, whereas the average PPI for all commodities rose 40.9 percent in the same period.®® (See
figure 7.) In other words, IT-based goods and services have been getting significantly cheaper
compared with the rest of the economy.
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Figure 7: Average 20-year increase in producer price index (PPI), 2012-2022
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Not only have the prices of IT goods and services increased more slowly than inflation, but industries
that use more IT as a share of their inputs tend to increase prices more slowly.

Not only have the prices of IT goods and services increased more slowly than inflation, but
industries that use more IT as a share of their inputs tend to increase prices more slowly. The
Bureau of Labor Statistics has data on the top 15 of 19 IT-intensive industries.*® These 15
industries saw an average one-year percentage change in the January 2022 PPl of 5.5 percent,
compared with a 1-year change in the overall final demand PPI of 10.1 percent.®® The
correlation between the total share of IT intermediates used by an industry and the 10-year
change in PPl was -0.18 percent.®! In other words, the more IT an industry used the lower its
price increases were.

CONCLUSION

America’s IT sector stands out as one of the country’s most strategically important advanced
industries, making outsized contributions to the broader U.S. economy in numerous ways. It is a
job creator—not just in the IT sector itself, and not just for computer scientists and engineers,
but also for non-college-educated workers and as a force multiplier for job creation throughout
the economy. Critically, the IT sector is also globally competitive. It accounts for one-quarter of
U.S. traded-sector value-added, and it commands 35 percent higher market share globally than
the U.S. economy as a whole.

In the information-driven digital economy, the IT sector’s products and services are essential
tools of production for companies and organizations in all other sectors of the economy, powering
growth by spurring innovation and productivity. The sector also serves as a deflationary force, as
the prices of IT goods and services have been getting significantly cheaper compared with the
rest of the economy. Policymakers should take none of this for granted.
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APPENDIX 1: METHODOLOGY

This study examines the IT sector, overall traded sectors (sectors that face global competition),
and the overall U.S. economy. We defined the IT sector to include 48 six-digit NAICS code
industries (See table 2.)

Table 2: IT industries for analysis

NAICS Code Industry
334111 Electronic computer manufacturing
334112 Computer storage device manufacturing
334118 Computer terminal and other computer peripheral equipment manufacturing
334210 Telephone apparatus manufacturing
Radio and television broadcasting and wireless communications equipment
334220 .
manufacturing
334290 Other communications equipment manufacturing
334310 Audio and video equipment manufacturing
334412 Bare printed circuit board manufacturing
334413 Semiconductor and related device manufacturing
334416 Capacitor, resistor, coil, transformer, and other inductor manufacturing
334417 Electronic connector manufacturing
334418 Printed circuit assembly (electronic assembly) manufacturing
334419 Other electronic component manufacturing
334510 Electromedical and electrotherapeutic apparatus manufacturing
Search, detection, navigation, guidance, aeronautical, and nautical system and
334511 . .
instrument manufacturing
334512 Automatic environmental control manufacturing for residential, commercial, and
appliance use
Instruments and related products manufacturing for measuring, displaying, and
334513 o . i
controlling industrial process variables
334514 Totalizing fluid meter and counting device manufacturing
334515 Instrument manufacturing for measuring and testing electricity and electrical systems
334516 Analytical laboratory instrument manufacturing
334519 Other measuring and controlling device manufacturing
334613 Blank magnetic and optical recording media manufacturing
334614 Software and other prerecorded compact disc, tape, and record reproducing
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NAICS Code

Industry

454110
511210
518210
519130
519190
333242
333244
333316
335313
335921
335929
425110
532210
541511
541512
541519

541715

551114
541612
541690
541513
611420
811211
811212
811213

Electronic shopping and mail-order houses

Software publishers

Data processing, hosting, and related services

Internet publishing and broadcasting and web search portals
All other information services

Semiconductor machinery manufacturing

Printing machinery and equipment manufacturing
Photographic and photocopying equipment manufacturing
Switchgear and switchboard apparatus manufacturing
Fiber optic cable manufacturing

Other communication and energy wire manufacturing
Business to business electronic markets

Consumer electronics and appliances rental

Custom computer programming services

Computer systems design services

Other computer related services

Research and development in the physical, engineering, and life sciences (except
nanotechnology and biotechnology)

Corporate, subsidiary, and regional managing offices
Human resources consulting services

Other scientific and technical consulting services
Computer facilities management services

Computer training

Consumer electronics repair and maintenance
Computer and office machine repair and maintenance

Communication equipment repair and maintenance
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ITIF selected 461 industries to represent the traded sector (those with significant exposure to
global competition). This was a subjective exercise, as the federal government does not provide
statistics at the six-digit NAICS level on exports or imports. These included most of agriculture,
mining and manufacturing, and some services such as information services, engineering services,
and market consulting services.

Annual payroll, employee count, and establishments count are the sums of the six-digit NAICS
code categories in the IT sector, traded sector, or overall economy. About 4 percent—which is
the share of IT employees in the economy—of “Human resources consulting services” and
“Other scientific and technical consulting services” are included in the IT sector. Furthermore,
“Corporate, subsidiary, and regional managing offices” is included in the IT sector using its
share in the total economy to calculate its share in the sector. “Payroll per employee” is the sum
of all annual payroll divided by employee count for the IT sector, traded sector, or overall
economy. These estimates rely on data from the Census Bureau’s County Business Patterns
survey for 2020 (the latest year of available data). The change in jobs in the IT industry from
2017 to 2020 relied on the Census Bureau’s Economic Census survey and County Business
Patterns survey for 2017, and the County Business Patterns survey for 2020.

Value-added data was obtained from the Bureau of Economic Analysis’s Components of Value
Added tables. “Value added” is defined as the gross output less its intermediate input. The
aggregate value added of the IT sector and traded sector is the sum of the categories selected to
belong to each sector. The categories selected are also subjective, as the Bureau of Economic
Analysis does not have six-digit NAICS codes for value-added data. Value-added growth data was
obtained from the Integrated Industry-Level Production Account’s Industry Level Production
Account: Contributions to Aggregate Value Added Growth table from the Bureau of Economic
Analysis.

Induced and supplier jobs created by the IT industry utilized multipliers obtained from the
Economic Policy Institute’s Updated Employment Multipliers for the US economy. Induced and
supplier job estimates are the result of multiplying employee counts in all IT industries (see table
2) obtained from the Census Bureau’s County Business Patterns survey for 2020 by the average
of the IT industry multipliers. The category of multipliers does not use six-digit NAICS codes;
however, they corresponded with the Bureau of Labor Statistics’ categories that utilize four-digit
NAICS codes. As such, the multipliers selected have four-digit NAICS codes that correspond to
the selected IT industries in table 2.

Export data was obtained from the Census Bureau’s USA Trade Online database. The goods
export contribution of the IT sector and the traded sector is the sum of the four-digit NAICS
industries selected to belong to each sector. The services exports of information and
communications technology were obtained from the Bureau of Economic Analysis’'s Table 3.1.
U.S. Trade in ICT and Potentially ICT-Enabled Services by Type of Service.

Educational attainment and its corresponding wage data were obtained from the Census Bureau’s
American Community Survey 1-Year Estimates — Public Use Microdata Sample 2019 and
American Community Survey 1-Year Estimates — Public Use Microdata Sample 2008.

IT-intensive industries (industries that used the largest shares of IT intermediates as a share of
their overall inputs) were obtained from the Bureau of Economic Analysis’s Use Table, Before
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Definition, Producers’ Value, 2012 table. The rankings of IT-intensive industries were obtained
by summing the total IT intermediates each industry used and then dividing the result by the
total intermediate the industry used. The inflation data utilized to calculate the 1-year and 10-
year percentage change in the PPI were obtained from the Bureau of Labor Statistics’ Producer
Price Index.

APPENDIX 2: DIFFERENCES BETWEEN THIS ITIF REPORT AND THE COMMERCE
DEPARTMENT'S DIGITAL ECONOMY REPORT

The estimates in the Department of Commerce’s Digital Economy report and data varies from this
report’s estimates due to differences in methodology. The Digital Economy report uses older
NAICS codes from 2007 and 2012 when selecting industries that belonged to the digital
economy. In the ITIF report, only 2017 NAICS codes were used when selecting industries that
belonged to the IT sector. As a result of this difference, exact comparisons between the Digital
Economy report and this report’s estimates are challenging. Moreover, direct comparisons
between the two reports are not possible, as the ITIF report relies only on six-digit NAICS codes
when selecting IT industries while the Digital Economy report uses three-, five-, and six-digit
NAICS codes in its selection of industries that belong to the digital economy. Because the Digital
Economy report uses three-, five-, and six-digit NAICS codes in its selection of digital economy
industries, its estimates tend to be larger than those of ITIF that use only six-digit NAICS codes.
The comparison between the two reports is also hindered as the Digital Economy report uses
external sources to isolate digital activities by industries that produce digital and nondigital
products. ITIF does not have access to the share that was included for these industries. As such,
the estimates between the two reports cannot be compared. Lastly, the differences in estimates
between the two reports can also be attributed to the different data sources used. The Digital
Economy report primarily used the supply-use table to obtain its estimates, whereas the ITIF
report used Bureau of Economic Analysis, Census, and Bureau of Labor Statistics data to obtain
its estimates.
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