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TOTAL FACTOR PRODUCTIVITY FOR DETAILED INDUSTRIES — 2020

Total factor productivity—defined as output per unit of combined inputs—fell in 60 of the 86 4-digit
NAICS manufacturing industries in 2020, the U.S. Bureau of Labor Statistics reported today. In 2019
total factor productivity decreased in 56 manufacturing industries. Among transportation industries, total
factor productivity decreased in both air transportation and line-haul railroads in 2020.

Six of the eight largest 4-digit NAICS manufacturing industries (those with employment over 370,000)
had decreasing total factor productivity in 2020. (See chart 1.) Only the printing and related support
activities and semiconductors and electronic components industries had rising total factor productivity
among the eight. Output fell from 2019 in all those industries except semiconductors and electronic
components. The largest output decline among those industries occurred in aerospace products and parts
(-19.0 percent).

Chart 1. Total factor productivity, output, and combined inputs in the largest manufacturing industries,
2020

Output Percent Change
10

Note: Bubble size represents

industry employment. Value in

the bubble indicates percent

change in total factor

productivity. Electronic 3.9
instruments

Semiconductors and
electronic components

Printing and related
5 support activities 4 -1.8 Animal slaughtering

\ and processing

Motor vehicle parts

-10 Architectural and .
structural metals Plastics products
-15 ‘ J
. q\
O
‘06\)\)0‘\\1\ Aerospace products and

-20 20 ??‘od parts

0‘3‘3 aé\“g

\\) <

(4

-25
-25 -20 -15 -10 -5 0 5 10

Combined Inputs Percent Change


mailto:PressOffice@bls.gov

Six out of the 60 manufacturing industries with falling total factor productivity in 2020 had declines of
more than 7.0 percent:

e C(lay products and refractories (-9.9 percent)

e Aecrospace products and parts (-9.3 percent)

e Forging and stamping (-8.3 percent)

e Cut and sew apparel (-7.3 percent)

e Turbine and power transmission equipment (-7.3 percent)
e Coating, engraving, and heat treating metals (-7.3 percent)

Only six manufacturing industries posted total factor productivity gains greater than 5.0 percent (see
table 1):

e Agricultural chemicals (+8.5 percent)

e Other wood products (+7.0 percent)

e Sawmills and wood preservation (+6.2 percent)

e Iron and steel mills and ferroalloys (+5.9 percent)
e Computer and peripheral equipment (+5.6 percent)
e Ship and boat building (+5.5 percent)

Total factor productivity decreased in each of the two measured transportation industries:

e Air transportation (-45.8 percent)
e Line-haul railroads (-10.1 percent)

Total Factor Productivity: Definition and Concepts

Changes in total factor productivity show the relationship between changes in real output and changes in
the combined inputs of labor, capital, and intermediate inputs (energy, materials, and purchased
services) used to produce that output.

A variety of factors that influence economic growth are not specifically accounted for among measured
inputs, including technological change, returns to scale, enhancements in managerial and staff skills,
changes in the organization of production, and other efficiency improvements. Total factor productivity
reflects these factors. See the technical note for more information.

Components of Total Factor Productivity Growth: QOutput and Combined Inputs

In 2020, output decreased in all but 14 of 86 manufacturing industries, compared to 18 industries in
2019. (See chart 2.) Among the 14 industries that posted gains, output increased by 3.0 percent or more
in the following four industries in 2020:

e Animal food (+4.7 percent)

e (rain and oilseed milling (+4.2 percent)

e Agricultural chemicals (+4.1 percent)

e Sawmills and wood preservation (+4.0 percent)



Combined inputs of capital, labor, and intermediate inputs fell in 75 out of 86 manufacturing industries
in 2020, compared to 53 in 2019. Most industries saw declines in hours worked (74 industries) and
intermediate inputs (70 industries). Capital usage also fell in 56 of the manufacturing industries.

Of the ten industries with rising combined inputs in 2020, the five with the largest gains were:

Grain and oilseed milling (+7.6 percent)

Animal food (+3.6 percent)

Animal slaughtering and processing (+3.1 percent)
Dairy products (+1.7 percent)

Other leather products (+1.2 percent)

Chart 2. Number of manufacturing industries with increases in total factor productivity, output, and
combined inputs, 2017-20
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In four manufacturing industries, total factor productivity rose more than 2.5 percent despite falling
output as combined inputs fell more rapidly. This occurred in:

Iron and steel mills and ferroalloys (+5.9 percent)
Computer and peripheral equipment (+5.6 percent)
Audio and video equipment (+4.7 percent)

Other nonferrous metal production (+4.4 percent)

Total factor productivity in both measured transportation industries declined because output fell more
rapidly than combined input usage. In the air transportation industry, output declined 60.4 percent and
combined inputs decreased 26.9 percent in 2020. In line-haul railroads, output declined 16.7 percent and
combined inputs decreased 7.3 percent.



Trends in Total Factor Productivity for Selected Time Periods

Both year-to-year movements and long-term trends in industry total factor productivity may reflect
cyclical changes in the economy. This was particularly true in 2020 due to onset of the COVID-19
pandemic. While long-term average annual percent changes in total factor productivity are affected by
economic conditions such as the pandemic, these historical trends are nevertheless more reliable
indicators of industry performance.

More industries saw total factor productivity growth over the long term than the short term. Over the
long-term period from 1987 to 2020, total factor productivity grew in 56 manufacturing industries,
compared to only 26 from 2019 to 2020. (See tables 1 and 2.) Average annual rates of change in total
factor productivity for nearly all manufacturing industries ranged between -2.0 percent and +2.0 percent
over the long term. (See chart 3.) In contrast, total factor productivity declined by 2.0 percent or more in
39 industries in 2020. No industry saw an average annual decline of that magnitude from 1987 to 2020.

Although the distribution of total factor productivity growth for all the manufacturing industries may
change significantly annually, in the long run, the overwhelming majority of industries are clustered
between 0.1 and 1.0 percent.

If we exclude the impact of the pandemic in 2020, 61 manufacturing industries had positive total factor
productivity growth from 1987-2019 compared to just 28 from 2018 to 2019. Only six industries had
long-term trends change from positive growth in 1987-2019 to flat or negative values when the period
was extended an additional year to 1987-2020. This sign change occurred in relatively few industries
despite the large number of industries (39) with single-year total factor productivity declines of at least
2.0 percent in 2020.

Chart 3. Distribution of total factor productivity growth for all manufacturing industries, 1987-2020 and
2019-2020
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Between 1987 and 2020, the number of manufacturing industries with growth in total factor productivity
was highest in 1992, 2003, and 2010. These were years of economic growth following recessions. In
contrast, relatively few manufacturing industries saw total factor productivity growth in the recession
years of 2001, 2009, and 2020. (See chart 4.)

Chart 4. Number of manufacturing industries with increases in total factor productivity, 1988-2020
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Average annual percent changes in total factor productivity by industry for sub periods between 1987
and 2020 are shown in table 3. The sub period from 1990 to 1995 saw the greatest number of
manufacturing industries with total factor productivity growth.

From 1987 to 2020, total factor productivity fell in air transportation by an average annual rate of 0.6
percent but rose in line-haul railroads by 1.3 percent. (See table 2 and chart 5.) Air transportation total
factor productivity grew at an average annual rate 1.3 percent for the period prior to the pandemic, 1987-
2019. This change in the long-term trend largely occurred because single-year output growth in air
transportation went from a 4.0 percent increase in 2019 to a 60.4 percent decline in 2020. Similarly,
single-year output in line-haul railroads deepened from a 3.6 percent decline in 2019 to fall 16.7 percent
in 2020. However, this change had a smaller effect on the long-term trend of total factor productivity,
which averaged 1.7 percent annually in the pre-pandemic 1987-2019 period compared to 1.3 percent
from 1987-2020.



Chart 5. Total factor productivity, output, and combined inputs for transportation industries, 1987-2020
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Total Factor Productivity as a Source of Labor Productivity Growth

Total factor productivity measures differ from the BLS labor productivity measures because they
compare output to the combined inputs of hours worked, capital, and intermediate purchases. Labor
productivity relates output only to hours worked. Mathematically, an industry’s labor productivity is
equal to total factor productivity plus the effects of factor substitution; that is, the combined effects of
changes in weighted capital services relative to hours worked and weighted intermediate inputs relative
to hours worked. These factor substitutions are referred to as contribution of capital intensity and
contribution of intermediate inputs intensity.

Seventy-nine out of the 86 manufacturing industries posted gains in labor productivity from 1987 to
2020. Among these industries, substitution of intermediate inputs for labor was the leading source of
labor productivity growth. (See table 4.) Growth in the contribution of intermediate purchases intensity
occurs when firms purchase a greater share of materials instead of using their own labor. Contribution of
intermediate inputs intensity may also rise when firms substitute contracted labor for payroll labor.

Chart 6 illustrates sources of labor productivity growth for three sub periods occurring between 1987
and 2020. Between 2000 and 2007, total factor productivity growth was the predominant source of labor
productivity growth in the manufacturing industries. In contrast, labor productivity growth was driven
mostly by contribution of intermediate inputs intensity in the other two sub periods.



Chart 6. Greatest sources of growth for manufacturing industries with increasing labor productivity
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Industries with the greatest labor productivity growth from 1987 to 2020 are shown in chart 7. Strong
growth in total factor productivity was the dominant source of labor productivity growth in industries
that manufacture computers and electronic products (computer and peripheral equipment,
semiconductors and electronic components, and audio and video equipment) and line-haul railroads. The
remaining manufacturing industries with high average annual growth in labor productivity were mostly
fueled by the contribution of intermediate inputs intensity.

Over the long-term period of 1987-2019 that excludes the pandemic, 12 of the 14 industries with the
greatest average labor productivity growth are the same as those in the 1987-2020 period. Both
industries that fell out of this group, air transportation and railroad rolling stock, had large declines in
labor productivity in 2020: -56.5 percent in air transportation and -16.2 in railroad rolling stock.

Chart 7. Sources of labor productivity growth for industries with greatest growth in labor productivity,
1987-2020
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Note: The sum of long term rates of change for total factor productivity, contribution of capital intensity, and contribution of intermediate
inputs intensity may differ slightly from the long term rate of change in labor productivity. This is due to the rates being calculated as
compound average annual rates as opposed to logarithmic rates.



Terminology Change for Total Factor Productivity Data

The BLS Productivity program replaced the term multifactor productivity (MFP) with total factor
productivity (TFP) beginning in the fourth quarter of 2021. This was a change in terminology only
and did not affect the data or methodology. The use of the term total factor productivity helps
improve the visibility and accessibility of our data and is accompanied by changes to the BLS
website and productivity news releases.

Additional Information

More information about the North American Industry Classification System (NAICS) can be found at
WWW.census.gov/naics/.

Access the productivity data dashboard at www.bls.gov/productivity/tables/labor-productivity-detailed-
industries.xlIsx for

e Additional industries and sectors

e Detailed data series: indexes of total factor productivity and related measures; rates of change;
and levels of industry employment, hours worked, nominal value of production, and labor
compensation

e Additional years and long-term data

More information from the BLS Productivity program is available at www.bls.gov/productivity/.
e More detailed capital and intermediate inputs data available upon request

Subscribe to productivity news releases on the BLS website at
public.govdelivery.com/accounts/USDOLBLS/subscriber/new.

If you are deaf, hard of hearing, or have a speech disability, please dial 7-1-1 to access
telecommunications relay services.



Technical Note

Total Factor Productivity: Total factor productivity measures are derived by dividing an index of real
industry output by an index of the combined inputs of labor, capital, and intermediate inputs. The total
factor productivity indexes do not measure the specific contributions of capital, labor, and intermediate
inputs. Rather, they reflect the joint influences on economic growth of a number of factors that are not
specifically accounted for on the input side, including technological change, returns to scale, improved
skills of the workforce, better management techniques, or other efficiency improvements.

Output: Manufacturing industry output is measured as annual sectoral output, the total value, in real
terms, of goods and services produced for sale outside the industry. Industry value of production is
derived by adjusting industry shipments for changes in inventories and subtracting intra-industry
transfers and resales. For most manufacturing industries, real output is measured by deflating nominal
value of production, but for some industries physical quantities of output are measured. For air
transportation and line-haul railroads, output is measured by aggregating passenger-miles and freight
ton-miles with weights based on revenues or operating expenses.

Output measures for manufacturing industries are constructed using data primarily from the economic
censuses and annual surveys of the Bureau of the Census, U.S. Department of Commerce, together with
information on price changes chiefly from the Bureau of Labor Statistics (BLS). Output measures for air
transportation and line-haul railroads are constructed using data primarily from the Bureau of
Transportation Statistics (BTS) and the Surface Transportation Board (STB), both in the U.S.
Department of Transportation (DOT), together with information from the Association of American
Railroads (AAR), AMTRAK, and several other sources.

Combined Inputs: The index of combined inputs is a Tornqvist index of separate quantity indexes of
capital, labor, and intermediate inputs (including fuels, electricity, materials, and purchased services).
The annual growth rates of the various inputs are aggregated using their relative cost shares as weights.
The labor weight is based on labor compensation, including fringe benefits. The weight for intermediate
inputs is based on the total cost of materials, fuels, electricity, and purchased services. The capital
weight is based on total capital cost, which is calculated as the value of sectoral production minus the
costs of labor compensation and intermediate inputs.

Capital Input: Capital input reflects the flow of services derived from the stock of physical assets.
Capital services are estimated by calculating productive capital stocks and are assumed to be
proportional to changes in these capital stocks for each asset. The capital index is a Toérnqvist index of
separate quantity indexes of equipment, structures, inventories, and land.

For manufacturing industries, physical capital is comprised of 24 categories of equipment, 10 categories
of structures, 3 categories of inventories, and land. Measures of total capital services for each industry
are estimated by aggregating the capital stocks of individual asset types. Estimates of investment by
asset type for each industry are derived using annual capital expenditures for detailed industries from the
economic censuses and annual surveys of the Bureau of the Census. Additional annual investment data
comes from the fixed asset accounts from the Bureau of Economic Analysis (BEA).

Annual investment data is supplemented with the 1997 benchmark capital flow table from the BEA as
well as the 2008, 2012, and 2017 Annual Capital Expenditures Surveys from the Bureau of the Census.
Price changes are removed from the annual investment data before calculating stocks. Price deflators for
each asset category are constructed by combining detailed price indexes (mostly BLS Producer Price
Indexes) with weights that reflect each industry’s use of individual asset commodities.
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The capital stocks for the different assets are combined using weights based on estimated annual rental
prices for each asset type, averaged between two time periods. Each rental price reflects the nominal rate
of return to all assets within the industry and the rates of economic depreciation and revaluation of the
specific asset. Rental prices are adjusted for the effects of taxes.

For air transportation, a weighted index combining 23 categories of airframes and 21 categories of
engines is derived from annual carrier operating inventories reported to BTS. For assets other than
airframes and engines, capital stocks are calculated similarly to manufacturing industries. For these
assets, a more detailed breakdown of annual expenditures on equipment and structures from the BEA is
used. Inventories of parts and supplies are also included; the current dollar series is deflated with a
weighted cost index based on data from Airlines for America (A4A) and BTS. Indexes for aircraft and
engines, non-aircraft assets, and parts and supplies inventories are aggregated using cost share weights
to derive an overall measure of capital input.

For line-haul railroads, current dollar investment for 10 categories of equipment and 13 categories of
structures, obtained from STB and AMTRAK, are deflated with BLS PPIs and deflators based on BEA
data. The capital stocks for each of the items are calculated similarly to manufacturing industries.
Inventories of materials and supplies are also included. Estimates of investments in land from STB and
AMTRAK were deflated with price indexes from BEA.

Labor Input: For manufacturing industries, labor hours are measured as annual hours worked by all
employed persons in an industry. Data on industry employment and hours come primarily from the BLS
Current Employment Statistics (CES) survey and the Current Population Survey (CPS). CES data on the
number of total and production worker jobs held by wage and salary workers in nonfarm establishments
are supplemented with CPS data on self-employed and unpaid family workers to estimate industry
employment. Hours worked estimates are derived using CES and CPS employment, CES data on the
average weekly hours paid of production workers, CPS data on hours of nonproduction, self-employed,
and unpaid family workers, and ratios of hours worked to hours paid based on data from the National
Compensation Survey (NCS). For some industries, employment and hours data are supplemented or
further disaggregated using data from the BLS Quarterly Census of Employment and Wages (QCEW)),
the Census Bureau, or other sources. Hours worked are estimated separately for different types of
workers and then are directly aggregated; no adjustments for labor composition are made.

For air transportation, annual labor input estimates are based on monthly employment data from BTS
supplemented by employment and hours from the CES program and hours from the CPS. For line-haul
railroads, labor input measures are derived primarily from STB data and supplemented with data from
AAR. For the railroad industry, the labor input measure includes an adjustment to remove capitalized
labor hours in order to avoid double-counting because some capitalized labor costs are embedded in the
railroad investment data.

Intermediate Inputs: The index of intermediate inputs is a Tornqvist index of separate quantities of
materials, purchased services, fuels, and electricity consumed by each industry. Except for electricity
consumed by manufacturing industries, for which direct quantity data are available, quantities are derived by
deflating current dollar values with appropriate price deflators.

For manufacturing industries, nominal values of materials, fuels and electricity, along with quantities of
electricity consumed by each industry are obtained from economic censuses and annual surveys of the
Bureau of the Census. To avoid double counting, an adjustment is made to the materials estimates to
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exclude the value of intra-industry commodity transfers. Purchased business services are estimated using
annual industry data and benchmark input-output tables from BEA.

Constant dollar materials consumed are derived by dividing annual current dollar industry purchases by
a weighted price deflator for each industry. Aggregate materials deflators are constructed for each industry
by combining producer price indexes and import price indexes from BLS for detailed commodities. The
deflators are combined using weights based on detailed commodity data from the BEA benchmark input-
output tables. Aggregate price indexes to deflate purchased business services are constructed in a similar
manner using consumer price indexes (CPIs), PPIs, and deflators developed by BEA. The value of fuels
consumed by each industry is deflated with a weighted price deflator based on PPIs for individual fuel
categories; the weights reflect fuel expenditures by industry from the Energy Information
Administration (EIA), U.S. Department of Energy.

For air transportation, detailed cost of materials, services, fuels, and electricity from the BTS are
deflated using cost indexes from A4A. For line-haul railroads, intermediate inputs data from STB are
supplemented with data from other sources including AAR and AMTRAK. The nominal values are
deflated with producer price indexes from BLS and implicit price deflators calculated from BEA
investment data.

Labor Productivity: Labor productivity describes the relationship between real output and the labor
hours involved in its production. These measures show the changes from period to period in the amount
of goods and services produced per hour worked. Although the labor productivity measures relate output
in an industry to hours worked of all persons in that industry, they do not measure the specific
contribution of labor to growth in output. Rather, they reflect the joint effects of many influences,
including: changes in technology; capital investment; utilization of capacity, energy, and materials; the
use of purchased services inputs, including contract employment services; the organization of
production; the characteristics and effort of the workforce; and managerial skill.

Contributions to Labor Productivity:

Contribution of Capital Intensity: Capital intensity is the ratio of capital services to hours
worked in the production process. Multiplying the change in capital intensity times capital’s
share of combined inputs yields the contribution of capital intensity.

Contribution of Intermediate Inputs Intensity: Intermediate inputs intensity is the ratio of
intermediate inputs to hours worked in the production process. Multiplying the change in
intermediate inputs intensity times intermediate inputs’ share of combined inputs yields the
contribution of intermediate inputs intensity.

When positive, both the contribution of capital intensity and the contribution of intermediate
inputs intensity represent sources of labor productivity growth. These statistics represent factor
substitution in the production process. In other words, positive change in the contribution of
capital intensity indicates that labor productivity growth is being achieved in part through the
substitution of capital for labor. Likewise, positive change in the contribution of intermediate
inputs intensity indicates that labor productivity growth is being achieved in part through the
substitution of intermediate inputs for labor.
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Over a given time period, the average logarithmic growth rate of labor productivity will equal the
sum of the average logarithmic growth rates of the contribution of capital intensity, the
contribution of intermediate inputs intensity, and total factor productivity. However, because
both output and input data are expressed annually, average annual (as opposed to logarithmic)
rates of change are calculated. Therefore, the sum of growth rates of total factor productivity, the
contribution of capital intensity, and the contribution of intermediate inputs intensity may not
precisely equal the rate of change of labor productivity.
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Table 1. Recent total factor productivity and related data

Percent change, 2019-2020

2017 2020
Industry NAICS | Employment | Total factor Outout Combined Hours Canital Intermediate
code | (thousands) | productivity utpu inputs worked apria inputs
Manufacturing
Animal food.......ccccuviiiiiiiiiiiieeeee e 3111 66.6 1.1 4.7 3.6 8.7 0.9 4.2
Grain and oilseed milling...........ccceeeeeeiiiieieiiiiiiiieens 3112 61.9 -3.2 4.2 7.6 0.6 1.7 9.7
Sugar and confectionery products.......................... 3113 74.4 -3.3 2.7 0.6 -2.1 1.0 1.1
Fruit and vegetable preserving and specialty.......... 3114 171.4 20 2.7 0.7 -4.9 -0.4 29
Dairy producCtS..........ccceeeiiiiiiiiiiiiiiie e 3115 153.4 0.8 2.6 1.7 0.0 1.5 2.1
Animal slaughtering and processing....................... 3116 538.5 -3.1 -0.1 3.1 2.3 1.6 3.7
Seafood product preparation and packaging.......... 3117 321 -1.7 -7.1 -5.5 -9.1 1.5 -5.7
Bakeries and tortilla products..............ccccoeeeeeeennnnn. 3118 335.7 0.3 0.3 0.0 -4.6 0.5 1.6
Other food products..........ccccveeeeiiiiiiiiiiie 3119 230.5 -0.2 0.6 0.8 -3.3 1.7 1.2
BEVEIrages. ....cevviiiiiiiiieeee e 3121 270.1 -6.7 -6.9 -0.2 -1.2 0.4 -0.3
TODACCO....ciiiiiiee e 3122 11.1 3.1 0.5 -2.6 14 -3.7 2.1
Fiber, yarn, and thread mills...............cccciiiiiiiiii, 3131 24.0 -0.8 -11.9 -11.1 -14.8 54 -11.1
Fabric mills........ccccoviiiiiiii 3132 48.7 1.6 -3.8 -5.3 -9.6 -2.7 -4.5
Textile and fabric finishing mills...................c....... 3133 28.4 -5.0 -14.2 -9.6 -3.8 -3.9 -11.3
Textile furnishings mills............ccooeeeiiiiiii s 3141 48.2 -2.0 -7.0 -5.2 -5.6 -2.1 -5.9
Other textile product mills.............cccovviiiiiiieeeennn... 3149 67.1 -1.9 -7.9 -6.1 -5.0 -1.6 -7.6
Apparel knitting mills...........ccooooviiiiiiii, 3151 8.3 -3.0 -16.2 -13.6 -15.6 -5.0 -12.6
Cut and sew apparel.......cccccceeeeeeeeeeeieeiieciie 3152 84.6 -7.3 -17.2 -10.7 -16.7 -3.9 -8.5
Accessories and other apparel...........ccccccvvvvveeeeenn. 3159 12.2 1.9 -0.8 -2.6 -7.3 -3.4 0.2
Leather and hide tanning and finishing................... 3161 4.7 -6.4 -14.2 -8.3 -0.1 -3.0 -13.1
Footwear.........cccuiiiiiiii 3162 11.4 -2.5 -19.6 -17.6 -13.5 -4.6 -20.4
Other leather products.........cccoeeeieiiiiiiiiiiiiiin. 3169 14.0 -2.8 -1.6 1.2 5.3 -2.5 -0.8
Sawmills and wood preservation..............ccccceennn. 3211 96.9 6.2 4.0 -2.1 -10.4 -1.9 0.3
Plywood and engineered wood products................ 3212 79.5 -5.9 -8.6 -2.9 -0.4 -1.5 -4.2
Other wood products............eeeeeeeeiiiiiiiiiieianiiiiis 3219 237.4 7.0 1.8 -4.9 -8.1 -0.4 -4.5
Pulp, paper, and paperboard mills...................eeeeee. 3221 92.5 -1.8 -6.9 -5.2 -2.4 -1.5 -8.2
Converted paper productsS..........ccceeeeeiieeeeeeeiieeeennnns 3222 262.7 -2.5 -3.7 -1.3 -1.7 0.6 -1.6
Printing and related support activities..................... 3231 395.3 0.2 -8.9 -9.1 -13.2 -4.2 -1.7
Petroleum and coal products..............uueciiiinnnnnn.e. 3241 107.8 -0.2 -14.4 -14.2 -15.1 -0.4 -15.5
Basic chemicals.............ccccooiiiiiiiiiii 3251 149.7 1.5 -4.4 -5.8 -3.3 0.3 -9.2
Resin, rubber, and artificial fibers...........cccccccccooe... 3252 91.7 -4.8 -6.0 -1.3 -0.8 1.4 -2.1
Agricultural chemicals..........ccccvvviiiiiiieeeeeee, 3253 37.2 8.5 4.1 -4.1 -8.0 -2.7 -4.3
Pharmaceuticals and medicines.............ccccccceeee.e. 3254 320.9 0.2 0.8 0.6 1.2 2.6 -4.4
Paints, coatings, and adhesives.................ccccuveee 3255 64.0 -0.7 -5.4 -4.7 -14.2 -1.0 -4.4
Soaps, cleaning compounds, and toiletries............ 3256 121.0 -4.0 -4.2 -0.1 1.5 1.9 -3.0
Other chemical products and preparations............. 3259 80.2 0.8 -4.8 -5.6 9.7 -0.6 -6.4
Plastics products............ccooeviiiiiiiiiii e, 3261 581.1 -1.8 -3.3 -1.6 -6.7 0.4 -0.2
Rubber products..........ccuvvviiiiiiiiiiiiiieeeeee s 3262 131.4 -6.3 -15.5 -9.9 -9.5 0.3 -13.1
Clay products and refractories..............ccccoevvevnnnnn. 3271 42.0 -9.9 -12.4 -2.8 -2.0 -2.9 -3.3
Glass and glass products..............eeeeeeeeeeiiiieeeennnnn. 3272 80.0 -4.4 -6.7 -2.5 -5.8 -2.2 -0.9
Cement and concrete products...........ccccoeeeeeeennenns 3273 196.4 1.2 -1.0 -2.2 -5.2 -1.7 -1.0
Lime and gypsum products.............cceeeeevvieeieinnnnnnn. 3274 15.2 1.0 0.6 -0.4 -6.4 0.2 1.2
Other nonmetallic mineral products............ccccccee.... 3279 79.1 -2.2 -4.9 -2.8 -5.5 -0.3 -3.0
Iron and steel mills and ferroalloys............ccccc....... 3311 82.4 5.9 -8.2 -13.3 -11.9 -1.1 -15.9
Steel products from purchased steel...................... 3312 55.0 -0.5 -12.2 -11.7 -12.4 -1.7 -13.5
Alumina and aluminum production......................... 3313 56.3 2.1 -9.6 -11.5 -12.0 -1.1 -14.4
Other nonferrous metal production......................... 3314 59.1 4.4 -8.3 -12.2 -9.9 1.0 -17.5
FOouNdries........oooiii e 3315 103.6 -6.6 -20.6 -15.0 -12.3 -2.4 -20.1
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Table 1. Recent total factor productivity and related data — Continued

Percent change, 2019-2020

2017 2020
Industry NAICS | Employment | Total factor Combined Hours . Intermediate
code | (thousands) | productivity Output inputs worked | Capital inputs
Forging and stamping..........ccooeveeeiiiiiiiiiiiceeeeee, 3321 90.7 -8.3 -15.8 -8.2 -8.5 -1.4 9.4
Cutlery and handtools.............cccccooeiiiiiiiiiiiiiiieee, 3322 35.4 -1.8 -4.6 -2.8 -6.6 -2.1 -1.1
Architectural and structural metals......................... 3323 386.4 -1.5 -3.7 -2.2 -4.4 1.5 -2.4
Boilers, tanks, and shipping containers.................. 3324 88.6 -4.8 -5.8 -1.1 -7.7 0.9 0.7
Hardware...........ouoviiiieeiiiiiiciccceeee e 3325 24.4 -1.4 -6.5 -5.2 -6.5 -0.6 -6.2
Spring and wire products...............eeviiiiiieeeeeeeee. 3326 40.4 -1.9 -7.2 -5.4 -9.1 -1.1 -4.8
Machine shops and threaded products................... 3327 343.1 -5.4 -14.7 -9.8 -12.2 -0.6 -10.4
Coating, engraving, and heat treating metails......... 3328 131.0 -7.3 -14.9 -8.2 -13.3 -1.6 -8.0
Other fabricated metal products............ccccvvvveennnnn. 3329 270.3 -1.4 -5.3 -4.0 -7.8 -1.0 -3.1
Agriculture, construction, and mining machinery.... | 3331 201.7 -4.4 -15.9 -12.1 -11.2 -3.2 -14.3
Industrial machinery...........cccooooiiiiiiiiiiiee 3332 118.5 -2.6 -2.4 0.2 0.7 04 -0.2
Commercial and service industry machinery.......... 3333 88.4 -3.7 -9.9 -6.4 -7.8 -0.3 -6.7
HVAC and commercial refrigeration equipment...... 3334 133.8 -1.4 -3.3 -1.9 2.7 1.7 -3.2
Metalworking machinery............cccooiiiiiiiiiiiiiiiee, 3335 164.5 0.1 -9.7 -9.9 -15.9 -0.7 -7.2
Turbine and power transmission equipment........... 3336 90.6 -7.3 -22.3 -16.2 -18.3 -1.7 -18.6
Other general purpose machinery.............cccccuee.... 3339 265.5 -4.7 -11.8 -7.5 -7.6 -0.2 9.4
Computer and peripheral equipment...................... 3341 159.7 5.6 -1.2 -6.5 -11.4 -3.7 -5.0
Communications equipment.............ccccccvvveeeeeennnn. 3342 87.3 -2.3 -2.5 -0.2 8.4 -4.5 -4.1
Audio and video equipment...............cccciiiiiiieennnen. 3343 211 4.7 -0.4 -4.9 -8.5 -3.8 -3.4
Semiconductors and electronic components.......... 3344 374.7 3.9 2.2 1.7 1.8 -1.7 -3.6
Electronic instruments..........ccccoooeiiiiiiiiiii, 3345 419.7 -0.4 -4.5 -4.0 -4.7 0.2 -5.2
Magnetic media manufacturing and reproducing.... | 3346 13.0 -4.5 -19.7 -15.9 -5.2 -7.8 -21.6
Electric lighting equipment...............cccciiiiiiiieennn. 3351 43.3 -5.9 -14.0 -8.6 -0.9 -3.4 -14.1
Household appliances............ccccvvvvviviiiiicieeiieeeee, 3352 61.5 0.4 -0.8 -1.1 0.7 -1.5 -1.4
Electrical equipment...........cccooiiiiiiiiii, 3353 137.4 -0.1 -5.8 -5.7 -4.8 -0.6 -8.2
Other electrical equipment and components.......... 3359 144.9 1.0 -3.3 -4.2 -5.2 -1.6 -4.6
Motor VENICIES.........cccceiiiiiiiieiieeeeeee e 3361 206.8 -0.9 -12.2 -11.5 -15.6 -2.5 -12.5
Motor vehicle bodies and trailers.................cccuveee 3362 152.9 -0.6 -9.2 -8.6 -7.4 1.0 -9.7
Motor vehicle parts..........ccccciviiiiiiiiiiiiiiiieeeee e 3363 535.6 -0.6 -14.2 -13.7 -12.1 -55 -14.9
Aerospace products and parts........cccccceeeeeeiiieeeeennn. 3364 508.7 -9.3 -19.0 -10.7 -9.6 5.7 -17.8
Railroad rolling stock.............uvvviiieiiieiieeiiiieeeeeiii, 3365 22.4 -4.6 -21.2 -17.4 -6.0 -0.6 -22.7
Ship and boat building................ccoooviiiiiiiiiiiiiee 3366 140.2 5.5 1.8 -3.6 -11.9 2.4 0.0
Other transportation equipment..............ccccvveeeeee.. 3369 35.4 -3.9 -94 -5.7 -6.0 6.4 -10.2
Household and institutional furniture...................... 3371 245.5 -0.6 -5.7 -5.1 -4.5 0.6 -7.0
Office furniture and fixtures.........ccccccceveeiiii, 3372 103.7 -6.8 -15.9 -9.7 -94 -0.2 -14.6
Other furniture related products....................oooee. 3379 34.4 -4.0 -5.2 -1.3 -2.7 3.5 -2.0
Medical equipment and suppli€s.............ccceeveeeeens 3391 322.5 -5.2 -6.2 -1.1 -7.8 1.1 2.1
Other miscellaneous manufacturing....................... 3399 312.7 -5.0 -8.3 -3.5 -11.3 -1.9 0.5
Transportation
Air transportation..............oiiiiiiii 481 455.2 -45.8 -60.4 -26.9 -8.9 -1.6 -53.5
Line-haul railroads...........cccccceeeeeeiiiiiiiicccciii 482111 137.9 -10.1 -16.7 -7.3 -16.3 1.1 -10.7
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Table 2. Long run total factor productivity and related data

Average annual percent change, 1987-2020

2017
Industry NAICS | Total factor Outot Combined ||, "\ orked Canital Intermediate
code | productivity utpu inputs apita inputs
Manufacturing
ANIMal fOO.....cciiiiiiiieeee e 3111 -0.1 1.7 1.8 0.4 1.8 2.0
Grain and oilseed MilliNg..........uiiiieiiiiiieee e 3112 0.0 1.0 1.0 -0.8 0.2 1.4
Sugar and confectionery products...............c.coevviiiiiieiieeeennnn. 3113 -0.1 0.4 0.6 -0.7 0.7 0.8
Fruit and vegetable preserving and specialty............ccc.evveeeeee. 3114 0.2 0.9 0.6 -0.1 0.7 0.8
Dairy ProduCtS.......cccceeieee e 3115 0.2 1.3 1.1 0.2 1.5 1.2
Animal slaughtering and processing...........cccccoevvivieiiviinennn. 3116 0.5 1.5 1.1 1.2 2.0 0.9
Seafood product preparation and packaging................ccccueeee 3117 0.3 0.0 -0.4 -1.1 1.0 -0.4
Bakeries and tortilla products............c.coceeiiiiiiiiii e, 3118 -0.7 0.3 1.0 0.1 0.8 1.5
Other food ProdUCTS.........ccviiiiiiiiiiiieee e 3119 0.2 20 1.8 1.8 1.3 2.1
BEVEIagES. .. .oovi e 3121 0.3 0.9 0.6 0.8 0.6 0.5
JLIe] 0= Te7 oo TR TPPPPP 3122 -0.5 -2.6 -2.1 -4.8 -2.3 -1.0
Fiber, yarn, and thread millS............ccooooiiiiii 3131 0.9 -2.5 -3.3 -4.2 -2.6 -3.1
Fabric mills........cccoiiiiieeeeee e 3132 1.0 -2.9 -3.9 -5.3 -2.6 -3.6
Textile and fabric finishing mills...............ooooviiiiiiiiiee e 3133 -0.1 -3.4 -3.2 -4.1 -2.5 -3.1
Textile furnishings mMills............oviiiiiiiiii e, 3141 -0.4 -2.7 -2.3 -2.9 -0.9 2.7
Other textile product mills..............oooviiiiiiiieiie, 3149 0.3 -0.7 -1.0 -1.8 0.3 -0.8
Apparel knitting mills...........oiiiiiiii e 3151 -0.6 -7.5 -7.0 -7.5 -3.1 -7.5
Cut and SEW @pPArel..........cueiiiiiieieeeeeiiiieeeeceee e 3152 -0.9 -6.5 -5.6 -6.6 -2.9 -6.3
Accessories and other apparel...........c.eeeeviiiiiiiiiiiii, 3159 -1.9 -6.1 -4.3 -3.6 -2.4 -4.7
Leather and hide tanning and finishing...............cccccvviiiieennn. 3161 1.2 -3.2 -4.4 -3.4 -2.3 -5.2
FOOIWEAN. ... 3162 -0.7 -5.1 -4.4 -5.8 -3.3 -4.0
Other leather products...........ccceeeeiiiiiiiiiiiiieeeee e 3169 -0.4 -3.4 -3.0 -3.2 -1.9 -3.5
Sawmills and wood preservation................oevvviiiiiiiiiiieeeeeeeees 3211 1.0 0.2 -0.7 -1.5 -0.9 -0.4
Plywood and engineered wood products...............cccccvvvvrnnnnee. 3212 0.0 -0.3 -0.3 -0.6 0.2 0.0
Other wood ProductS............uueeiiiiiiiiiiiiiiieee e 3219 -0.2 -0.1 0.1 -1.0 0.5 0.5
Pulp, paper, and paperboard mills.............ccccciiiiiin. 3221 0.6 -0.9 -1.5 -2.7 -1.3 -1.1
Converted paper productS...........cceeeeeiieeeeeeeieeeeeee e 3222 -0.1 -0.5 -0.4 -1.3 0.5 -0.4
Printing and related support activities..............cccccoiiiiiiiinnnns 3231 0.1 -1.0 -1.1 -2.2 -0.1 -0.8
Petroleum and coal products..............eceeiiiiiiiiiiiiiii, 3241 -0.1 0.7 0.7 -1.2 0.9 0.9
Basic chemicCals.............ooooiiiiiiiiie e 3251 0.1 0.3 0.2 -1.4 0.5 0.4
Resin, rubber, and artificial fibers..........ccccccooiiiiiiiiin. 3252 0.1 0.0 -0.1 -1.4 0.5 0.0
Agricultural chemicals.............ouviiiiiiiie e 3253 1.0 0.6 -0.4 -1.3 0.3 -0.9
Pharmaceuticals and medicines............ccccooeeiiiiiiiiiiiiiiiiinnnnnn. 3254 -1.4 0.9 24 1.8 3.4 1.3
Paints, coatings, and adhesives............ccccooiiiiiiiiiiiiiiieeeee, 3255 -0.3 -0.4 -0.1 -0.8 0.0 0.1
Soaps, cleaning compounds, and toiletries.............ccccceeeee.n. 3256 0.3 0.9 0.6 -0.1 1.3 0.2
Other chemical products and preparations..............ccccceeee..... 3259 0.2 -0.2 -0.4 -1.9 -0.1 0.0
Plastics products............ccoouiiiiiiiiiice e 3261 0.2 1.3 1.0 -0.1 1.8 1.3
Rubber products..........c.uviiiiiiiiii 3262 0.4 0.0 -0.5 -1.6 0.1 0.0
Clay products and refractories..........cccoeeeeeeeiiiiiiiiiiiiicceeeeeee. 3271 -0.1 -1.8 -1.7 -2.2 -1.5 -1.4
Glass and glass products............eeeeviiiiiieeiininiiiiieeeee 3272 0.7 0.1 -0.6 -1.7 -0.4 -0.1
Cement and concrete products..........cccooeeeeeiiiiiiiiiiiiiccceee e, 3273 -0.2 0.2 0.3 0.2 -0.1 0.5
Lime and gypsum producCtS..........ccoooeeeieeeiiiiiiieieii e 3274 -0.6 -0.6 0.0 -1.5 0.5 0.2
Other nonmetallic mineral products...........ccccccvviiiiniiiiiiiinns 3279 0.6 0.9 0.3 -0.2 -0.1 0.8
Iron and steel mills and ferroalloys............cccccoeiiiiiiiiiiiiiiinee. 3311 1.3 0.3 -1.0 -2.5 -1.9 -0.1
Steel products from purchased steel..............cccoovvvviiiiiiieennnn. 3312 0.1 -0.2 -0.3 -0.9 -1.5 0.1
Alumina and aluminum production............cccccoeeviiiiiieiiiiiinnees 3313 1.0 -0.4 -1.4 -2.0 -0.8 -1.5
Other nonferrous metal production...............coooiiiiiiiiiiiieeennn. 3314 0.5 -0.7 -1.2 -1.8 -0.2 -1.5
FOUNIIES. ..o 3315 0.2 -1.1 -1.3 -2.2 -0.8 -0.7
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Table 2. Long run total factor productivity and related data — Continued

Average annual percent change, 1987-2020

2017
Industry NAICS | Total factor Combined . Intermediate
code productivity Output inputs Hours worked | Capital inputs
Forging and stamping...........ccoooeiiiiiiiii i 3321 0.4 04 0.0 -1.2 1.0 0.5
Cutlery and handtools.............cceeiiiiiiiiiiiiee e 3322 0.1 -1.2 -1.2 -2.3 -0.9 -0.5
Architectural and structural metals.................ooooiiiiiiiiiinnee. 3323 -0.1 0.8 0.9 0.3 0.7 1.4
Boilers, tanks, and shipping containers............ccccccceeeeiiieeeeen. 3324 0.1 0.3 0.3 -0.6 -0.2 0.7
HardWare.........ooooiiiiieieie e 3325 -0.5 -2.1 -1.6 -2.8 -1.1 -1.1
Spring and wire products..............ccceeeeiiiiieiiiiii 3326 0.2 -0.5 -0.7 -2.1 0.1 -0.2
Machine shops and threaded products...........ccccccceeeiiiiiininnns 3327 0.5 1.6 1.1 0.2 1.7 1.8
Coating, engraving, and heat treating metals.......................... 3328 0.7 1.3 0.6 -0.1 1.0 1.0
Other fabricated metal products..............cceeeeeeeeiiiiiiiiiiiiii, 3329 -0.6 -0.3 0.3 -0.7 0.2 0.9
Agriculture, construction, and mining machinery..................... 3331 -0.1 1.1 1.2 -0.3 0.3 1.9
Industrial machinery.............ooiiiiii s 3332 0.6 0.7 0.1 -0.6 0.9 0.5
Commercial and service industry machinery........................... 3333 -0.3 -0.7 -0.4 -1.7 -0.5 0.3
HVAC and commercial refrigeration equipment...................... 3334 0.4 0.5 0.1 -0.6 0.6 0.2
Metalworking machinery.............oooiiiiiiiiii e 3335 0.7 0.0 -0.8 -1.6 0.0 -0.1
Turbine and power transmission equipment...........ccccceeeeeee.... 3336 -0.1 0.1 0.2 -0.8 0.2 0.8
Other general purpose machinery..........ccccccvvieeeeeeeieeeeeeiinen, 3339 0.0 0.8 0.8 -0.6 04 1.7
Computer and peripheral equipment.................ovviiieiiiieeeennn. 3341 9.8 9.5 -0.2 -3.1 -0.2 0.7
Communications equipmMeNt............ccoeiiiiiiiiiiiiiiieeeee e 3342 2.0 1.6 -0.4 -2.8 0.7 0.3
Audio and video equipmeNnt............ooviiiiiiiiiiiii e 3343 26 -1.1 -3.6 -3.6 -1.6 -3.8
Semiconductors and electronic components................ccceeeee... 3344 8.4 9.9 1.4 -1.4 4.2 0.9
Electronic instruments. ... 3345 0.5 1.1 0.6 -1.5 0.3 2.4
Magnetic media manufacturing and reproducing..................... 3346 0.5 -4.7 -5.2 -3.8 -1.7 -6.6
Electric lighting equipment.............oooiiiiiiiiieeeen 3351 0.2 -0.8 -0.9 -2.0 -0.3 -0.6
Household appliances.............ooovvviiiiiiiiiiee e 3352 1.5 0.5 -1.0 -2.5 -0.7 -0.6
Electrical equipment........ .o 3353 0.1 -0.5 -0.6 -1.8 -0.9 0.4
Other electrical equipment and components...............c..uveeeeee. 3359 0.2 -0.2 -0.4 -1.0 -0.2 -0.1
Motor VENICIES.... ... 3361 0.2 14 1.2 -1.1 1.0 1.6
Motor vehicle bodies and trailers.............ccoooeiiiiiiiiiiiiiieeeen, 3362 -0.2 1.6 1.7 0.3 1.7 2.2
Motor vehicle parts...........cooouiiiiiiii 3363 1.4 1.8 0.5 -0.5 0.1 1.0
Aerospace products and parts............oooeeciiiiiiiiiiiieeen 3364 -0.3 -0.4 -0.1 -1.6 0.5 0.6
Railroad rolling StOCK.............uvuuiiiiiiieeiie e 3365 0.4 1.5 1.1 -0.2 0.0 1.7
Ship and boat building.............ccceoiiiiiiiiiiii e 3366 0.5 0.9 0.3 -1.0 0.2 1.3
Other transportation equipment..............eeeviiiiiiiiis 3369 1.3 3.1 1.7 -0.3 2.5 2.0
Household and institutional furniture..................cconis 3371 0.2 -0.9 -1.1 -1.7 -0.1 -1.0
Office furniture and fiXtUreS.........ccccvieiiiiiiiii 3372 0.1 -0.3 -0.4 -1.2 0.5 -0.2
Other furniture related products..............ccooovvviiiiiiiiiceeeeeee. 3379 0.4 0.6 0.3 -1.3 -0.2 1.0
Medical equipment and sUppli€S...........cceeevviiiiiiiiiiiiciieeee e, 3391 0.2 2.6 2.3 0.6 3.3 2.8
Other miscellaneous manufacturing.............cccceeecvieeeeeeecineenn. 3399 0.2 -0.2 -0.5 -1.3 0.3 -0.3
Transportation
Air transportation...........oooeeieii 481 -0.6 -0.1 0.5 -0.5 3.3 -0.3
Line-haul railroads.............cooeeeeeiiiiiiiiiceeeee e 482111 1.3 1.0 -0.3 2.2 0.6 0.6

16



Table 3. Total factor productivity in selected periods

2017 Average annual percent change
Industry NAICS
code 1987-2020| 1987-1990( 1990-1995( 1995-2000( 2000-2007 | 2007-2020] 2019-2020
Manufacturing
ANIMal OO, ...t 3111 -0.1 0.6 0.8 -0.7 1.6 -1.3 1.1
Grain and oilseed MilliNg...........uuuuiiiiiiiii 3112 0.0 04 0.9 0.2 0.3 -0.6 -3.2
Sugar and confectionery products.............coevviviiiiiiiiieii e, 3113 -0.1 0.2 1.3 1.9 0.1 -1.7 -3.3
Fruit and vegetable preserving and specialty...............ccccceeeeeee. 3114 0.2 -1.8 1.4 0.6 0.7 -0.2 2.0
Dairy ProdUCES.......coooiiiiiii e 3115 0.2 -1.1 0.6 -0.3 1.1 0.0 0.8
Animal slaughtering and processing...............ccveeeieeiiieeeeeiieieennin, 3116 0.5 0.0 1.2 0.9 1.7 -0.6 -3.1
Seafood product preparation and packaging.............ccccceeeeeennens 3117 0.3 -1.6 0.5 1.0 2.1 -0.5 -1.7
Bakeries and tortilla products............ccccuviviiiiiiiiii 3118 -0.7 -3.7 0.8 -0.5 0.3 -1.2 0.3
Other food ProduCtS...........ccooiiiiiiiiiicceee e 3119 0.2 0.2 1.3 -0.6 1.3 -0.5 -0.2
BEVEIAgES. ...ttt 3121 0.3 1.4 2.2 -1.3 2.2 -1.2 -6.7
1] 0= Lo oo T PR TRPPP 3122 -0.5 1.8 1.9 0.4 -1.1 -1.9 3.1
Fiber, yarn, and thread millS...............coeoeiiiiiiiiiiccce e 3131 0.9 1.2 0.7 0.7 3.8 -0.6 -0.8
Fabric MillS......cuieiieiieeeeeeeee e 3132 1.0 0.8 2.0 1.0 3.1 -0.5 1.6
Textile and fabric finishing mills...........ccccooo 3133 -0.1 0.5 0.5 1.3 0.4 -1.3 -5.0
Textile furnishings MIllS............ouuiiiiiii e, 3141 -0.4 -0.1 1.8 -1.1 0.6 -1.6 -2.0
Other textile product mills.............ovviiiiiiiii e, 3149 0.3 0.1 0.7 -0.6 1.6 -0.1 -1.9
Apparel Knitting mills.........cooiiiii 3151 -0.6 0.9 2.2 -2.4 -3.0 0.0 -3.0
Cut and Sew appParel...........oooveviiiiiiiiie e 3152 -0.9 -1.2 0.9 -0.9 -3.1 -0.3 -7.3
Accessories and other apparel.............uiiiiiiiiiiiiin 3159 -1.9 1.4 0.7 -6.8 -3.1 -1.0 1.9
Leather and hide tanning and finishing..............ccccoeeeeeii, 3161 1.2 -3.9 -0.1 4.3 -4.3 5.0 -6.4
FOOIWEAT. ...ttt e e e 3162 -0.7 -1.9 0.2 -0.4 -0.3 -1.0 -2.5
Other leather ProduCtS.........cccoeiiiiieiiiiiieeeec e, 3169 -0.4 0.2 -3.3 3.6 -0.2 -1.0 -2.8
Sawmills and wood preservation................eeeveeiiiiiieeiiiiiiiniees 3211 1.0 1.5 -0.1 0.0 2.0 1.1 6.2
Plywood and engineered wood products...........cccceeeeeeiiieeeeeenninnn, 3212 0.0 -0.7 0.0 -0.1 1.2 -0.5 -5.9
Other wood pProducts..........coccuiiiiiiiiiiiiiiiiee e 3219 -0.2 -0.7 -0.7 -0.8 0.9 -0.2 7.0
Pulp, paper, and paperboard mills..............cccccoeieiiiiiiiiiiie e, 3221 0.6 -1.3 0.1 1.9 2.1 0.0 -1.8
Converted paper ProdUCES. ............uuvieiieiiiiiiiieee e 3222 -0.1 0.3 0.3 -0.3 0.9 -0.7 -2.5
Printing and related support activities...........ccccceeeeiiiiiiiiiien 3231 0.1 -0.1 -0.3 -0.8 1.0 0.2 0.2
Petroleum and coal products...........cccceeeiiiiiieiiiiiiiiicee e 3241 -0.1 -1.9 1.9 3.0 -1.9 -0.6 -0.2
BasiCc ChemiCalS.........uuvuiiiiiii e 3251 0.1 -0.6 -2.4 -1.0 3.7 -0.3 1.5
Resin, rubber, and artificial fibers...........ccccccc, 3252 0.1 -1.4 0.9 0.6 2.2 -1.3 -4.8
Agricultural chemicCals.............uuuuiiiiiiiiiii e 3253 1.0 1.0 1.3 0.4 3.0 -0.1 8.5
Pharmaceuticals and mediCines.............cococciiiiiiiiiiiiiiieeeeeen 3254 -1.4 -1.5 -1.8 -1.4 0.6 -2.4 0.2
Paints, coatings, and adhesives............cccccooeiiiiiiiiiiiiie e 3255 -0.3 -1.9 -0.3 -0.5 1.3 -0.8 -0.7
Soaps, cleaning compounds, and toiletries...............ccccvviiiiieennn. 3256 0.3 -1.2 0.6 -0.7 4.5 -1.3 -4.0
Other chemical products and preparations............cccceeeiieeeeeeninnnn, 3259 0.2 -1.2 0.8 1.9 0.0 -0.3 0.8
Plastics ProdUCES.........oooeiiiiiiiiie e 3261 0.2 -0.1 1.5 0.6 0.8 -0.6 -1.8
Rubber productS..........couuiiiiiiic e 3262 0.4 1.0 1.5 0.9 1.0 -0.7 -6.3
Clay products and refractories...........ccevvvvieeiiiiiiiiiiiiee e 3271 -0.1 1.3 1.6 1.1 -0.4 -1.4 -9.9
Glass and glass ProductsS........ccccooeeeeeiiiiiiiiiiiiicccee e 3272 0.7 0.4 2.0 2.0 0.6 -0.1 -4.4
Cement and concrete productS.........cccceeeeiiiiiiiieiiieeeeee 3273 -0.2 1.3 0.8 0.4 0.1 -1.2 1.2
Lime and gypsum ProducCtS..........cccceeeeiiiiiiiieiiiiiiiiecee e eeeeeeeeeeens 3274 -0.6 -1.5 -1.8 0.9 0.7 -1.1 1.0
Other nonmetallic mineral products..............ceeeiiiiiiiiieeeiniiiiiiinns 3279 0.6 -0.2 2.5 -0.6 2.4 -0.4 -2.2
Iron and steel mills and ferroalloys............cccceeeeeiiieeeiiiiiiiiii, 3311 1.3 0.9 2.1 2.3 0.3 1.3 5.9
Steel products from purchased steel.............cooooiiiiiiiiiiiiei, 3312 0.1 1.3 2.7 0.0 -0.4 -0.8 -0.5
Alumina and aluminum production.............ccccceeevvviviiiiiiiiceeee e, 3313 1.0 -0.3 -0.2 0.8 1.2 1.8 2.1
Other nonferrous metal production..............ccccciieieeeeiii, 3314 0.5 -3.7 1.7 3.9 -3.2 1.9 4.4
FOUNIIES. ...ttt a e e 3315 0.2 -0.1 2.0 0.7 0.7 -0.9 -6.6
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Table 3. Total factor productivity in selected periods — Continued

2017 Average annual percent change
Industry NAICS
code 1987-2020( 1987-1990( 1990-1995( 1995-2000( 2000-2007 | 2007-2020]2019-2020
Forging and stamping...........uuuuiieiiiiieeeeicceeeeeee e 3321 0.4 -0.4 0.5 -0.3 4.1 -1.1 -8.3
Cutlery and handtools...............uvviiiiiiiiiiiiieeee e 3322 0.1 -1.1 1.0 -0.7 0.6 0.0 -1.8
Architectural and structural metals..............ccciiiiiiiiiii s 3323 -0.1 -0.9 0.8 -1.0 14 -0.8 -1.5
Boilers, tanks, and shipping containers...........ccccceeeeiieeeieiiieeennnnnn, 3324 0.1 0.7 1.6 0.7 0.8 -1.3 -4.8
HarAWarE. ......ooiiiiiiieeeee ettt 3325 -0.5 -1.9 0.7 -0.2 -0.7 -0.6 -1.4
Spring and Wire ProduCS. ..........eeeeiiiiiiieeiiiiiieeeeee e 3326 0.2 0.5 1.5 0.0 1.7 -1.0 -1.9
Machine shops and threaded products.............cccoevviiiiiiiiiiiiinnenns 3327 0.5 14 3.2 0.0 1.6 -1.1 -5.4
Coating, engraving, and heat treating metals................cccccceeee. 3328 0.7 1.3 21 -0.9 3.6 -0.8 -7.3
Other fabricated metal products...........cccceeevveeiiiiiiiiiii, 3329 -0.6 -1.5 0.3 -1.3 1.9 -1.7 -1.4
Agriculture, construction, and mining machinery............ccccc......... 3331 -0.1 2.6 0.3 -1.0 1.6 -1.3 -4.4
Industrial Machinery.........cccooooeiiiiiiiiiee e 3332 0.6 0.3 1.8 0.0 1.5 -0.1 -2.6
Commercial and service industry machinery....................ccoccces 3333 -0.3 1.0 0.0 -1.3 -0.5 -0.1 -3.7
HVAC and commercial refrigeration equipment...................ooee 3334 0.4 0.0 0.9 0.4 1.6 -0.4 -1.4
Metalworking machinery............ccoooiiiiii e 3335 0.7 0.3 1.7 -1.3 2.7 0.3 0.1
Turbine and power transmission equipment................cccccvvvvveene. 3336 -0.1 -0.5 0.2 0.6 -0.3 -0.3 -7.3
Other general purpose machinery...........ccccceeeeeeiiieeeeeeieeeeeiiinenn 3339 0.0 0.5 0.3 -0.2 1.9 -1.2 -4.7
Computer and peripheral equipment.........cccccoeeiiiiiiiiiiiiiiiiieeee, 3341 9.8 6.6 14.0 22.4 17.0 0.9 5.6
Communications eqUIPMENT...........uvuuuiiiiieiieeeeeeeeeeeee e 3342 2.0 3.2 5.6 5.6 2.8 -1.4 -2.3
Audio and video equIpMENt...........uueiiiiiiii 3343 2.6 3.2 29 3.0 2.9 2.2 4.7
Semiconductors and electronic components...............eeeveeeeeeeeennn. 3344 8.4 6.4 18.3 21.8 7.5 1.0 3.9
Electronic inStruments............ccooii e 3345 0.5 1.7 1.1 -0.3 1.2 -0.1 -0.4
Magnetic media manufacturing and reproducing.......................... 3346 0.5 0.8 6.0 -2.7 2.2 -1.2 -4.5
Electric lighting equipment...........cccoooriiiii i 3351 0.2 2.4 0.4 0.4 1.4 0.0 -5.9
Household applianCes. ..., 3352 1.5 -0.3 3.0 0.8 3.4 0.6 0.4
Electrical equIpmMEeNt..........ovvviiiieiiii e 3353 0.1 0.3 2.3 -1.7 1.1 -0.7 -0.1
Other electrical equipment and components.............ccccccvvvvvnneeeenn. 3359 0.2 -2.0 1.3 0.8 0.3 0.1 1.0
MOLOr VENICIES. .....ccoeeiiiiii e 3361 0.2 0.4 -0.9 0.3 2.8 -0.8 -0.9
Motor vehicle bodies and trailers.............oooviiiiiiiiiiii s 3362 -0.2 -2.3 2.3 -1.2 0.2 -0.4 -0.6
Motor vehicle Parts.........oouvvveiiiiiiee e 3363 1.4 -0.8 3.2 1.7 2.1 0.6 -0.6
Aerospace products and parts........cccceeeeeviiiiee i, 3364 -0.3 -1.5 0.0 -0.2 2.1 -1.4 -9.3
Railroad rolling STOCK..........uuuuiiiiiiiiiiiiiiiieee e 3365 0.4 0.6 0.3 4.7 -1.7 -0.1 -4.6
Ship and boat building............ccooiiiiiiiiiiii e 3366 0.5 0.3 -0.3 0.5 -0.4 1.4 5.5
Other transportation equipment.............cccvvviiiiiiiiiiiieee e, 3369 1.3 -2.2 6.3 -0.5 5.6 -1.2 -3.9
Household and institutional furniture...............cccccooiiiiiiiiiiiieeee, 3371 0.2 -0.1 1.3 -0.2 1.0 -0.4 -0.6
Office furniture and fiXtUres...........oooo i 3372 0.1 -2.4 0.9 2.1 0.9 -0.8 -6.8
Other furniture related products..............ccoovvviiiiiiiiiiee e, 3379 0.4 0.0 1.4 0.3 1.7 -0.7 -4.0
Medical equipment and SUPPHES........ccoovvveiiiiiiiiiiieeeee 3391 0.2 2.0 0.1 1.1 1.6 -1.2 -5.2
Other miscellaneous manufacturing...............ccooevvviiiiiiiiieceeeeeeee, 3399 0.2 0.9 0.6 0 1.3 -0.8 -5.0
Transportation
Air transportation.............oooviiiiiiiii e 481 -0.6 -0.7 -0.1 -0.1 4.5 -3.7 -45.8
Line-haul railroads. ............cuuiiiiiieeeeeiiii e 482111 1.3 3.9 4.4 1.6 1.3 -0.6 -10.1
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Table 4. Contributions to labor productivity

Average annual percent change, 1987-2020

2017 —
Industry NAICS Labor Contribution of | , Contribution of Total factor
code productivity capital intensity intermediate inputs productivity
intensity
Manufacturing
F N 11 4= 1IN (Yo o FU PR TPOPP 3111 1.3 0.3 1.1 -0.1
Grain and oilseed MilliNg..........uuuiiiiiiiiiee e 3112 1.8 0.2 1.6 0.0
Sugar and confectionery products...............coeuuuiiiieeeiieeieeeeieeeeen, 3113 1.1 0.4 0.9 -0.1
Fruit and vegetable preserving and specialty............cccccviiiinn, 3114 1.0 0.3 0.5 0.2
Dairy ProAUCTS. ... ..ciiiie e e e e e e e e e e e e e e e eaaaaaans 3115 1.1 0.2 0.7 0.2
Animal slaughtering and proCesSiNg..........cccuueeiiiiiiiiiiiiiiiiiiiiieeeeeee e 3116 0.3 0.1 -0.2 0.5
Seafood product preparation and packaging............cccoeveeiiiiiiiiiiiiiiinnnne. 3117 1.1 0.2 0.6 0.3
Bakeries and tortilla products.............ccoouiiiiiiiiiiie e 3118 0.1 0.2 0.7 -0.7
Other food ProdUCTS........coiiiiiiiii e 3119 0.2 -0.2 0.2 0.2
BEVEIAgES. .. .ot 3121 0.0 -0.2 -0.1 0.3
1] 0= T oo J PSSR 3122 2.3 2.0 0.7 -0.5
Fiber, yarn, and thread millS............ccooooiiiii e 3131 1.8 0.1 0.8 0.9
Fabric Mills.......cccoiiiiieeeeeee e 3132 2.5 0.4 1.1 1.0
Textile and fabric finishing MillS.............cccooiiiiiiiiiicc e, 3133 0.8 0.2 0.6 -0.1
Textile furnishings MillS...........ouviiiiiiiii e 3141 0.2 0.4 0.2 -0.4
Other textile product mills..............oooiiiiiiiiiiie e 3149 1.2 0.2 0.7 0.3
Apparel Knitting mMills..........ooouiiiii e 3151 0.0 0.6 -0.1 -0.6
Cut and SEW @PPAIEL.......ceiiiiiiiieee e 3152 0.1 0.9 0.2 -0.9
Accessories and other apparel...........cc.uuvuiiiiiiiiii 3159 -2.5 0.1 -0.7 -1.9
Leather and hide tanning and finiShing............ccuuvviiii s 3161 0.2 0.1 -1.1 1.2
FOOIWEAN. ... 3162 0.7 0.4 1.0 -0.7
Other leather ProduCES..........cceeeiiiiiiiiicee e 3169 -0.2 0.3 -0.1 -0.4
Sawmills and wood preservation...............coeevviiviiiiiiiie e 3211 1.8 0.0 0.8 1.0
Plywood and engineered wood products............ccccuuvvviiiiiiiiiiiiiiiieeeeeennn 3212 0.3 -0.1 0.4 0.0
Other WoOd ProdUCES........uuuiiiiiiiiiiiiiieii e 3219 0.9 0.2 0.9 -0.2
Pulp, paper, and paperboard mills.............cccccoiiiiiiiiieee 3221 1.9 04 0.9 0.6
Converted paper ProdUCES..........ueeciieiiie e e e 3222 0.8 0.3 0.6 -0.1
Printing and related support activities...........ccccccciiiiiiiiiee, 3231 1.2 0.4 0.7 0.1
Petroleum and coal productS..........ooeuuueiiiiiiie e 3241 1.9 0.2 1.8 -0.1
BasiC ChemICalS........oooiiiiiii e 3251 1.7 04 1.1 0.1
Resin, rubber, and artificial fibers...........coeeiiiieiiiiie e, 3252 1.4 0.4 1.0 0.1
Agricultural chemiCals...........coovviiiiiiiiiiie e 3253 1.8 0.6 0.3 1.0
Pharmaceuticals and mediCines...............oiiiiiiiiiiiiiiii e 3254 -0.8 0.7 0.0 -1.4
Paints, coatings, and adhesiVes.........cccooviiiiiiiiiiiiiicceee e 3255 0.4 0.2 0.6 -0.3
Soaps, cleaning compounds, and toiletries...........cc.cccoeeeeeiiiiiiiiiiiiiinnnn. 3256 1.1 0.6 0.2 0.3
Other chemical products and preparations............ccccccvvviiiiiiiiiiiieeeeenenn, 3259 1.8 0.5 1.1 0.2
PlastiCs ProdUCES..........coiiiiiiie e 3261 1.4 0.3 0.8 0.2
RUDbDEr produCES..........uiiiiiiiiiiii 3262 1.6 0.2 0.9 04
Clay products and refractories..........cccoooviiiiiiiiiiiiiiiiieeee e, 3271 0.4 0.2 0.3 -0.1
Glass and glass ProdUCES..........uuueieiiiiiiiiiiiaee e 3272 1.8 0.3 0.8 0.7
Cement and concrete ProductS..........cceeeiiieeeeiiiiiiieecce e, 3273 -0.1 0.0 0.1 -0.2
Lime and gypsum ProduCtS........cccooiieeeiaiiiiiieiiee e 3274 1.0 0.6 1.0 -0.6
Other nonmetallic mineral products..............eeeiiiiiiiiiiie, 3279 1.0 0.0 0.4 0.6
[ron and steel mills and ferroalloys. ... 3311 2.8 0.0 1.5 1.3
Steel products from purchased steel............ccoovvviiiiiiiiiiiiii e, 3312 0.7 -0.1 0.7 0.1
Alumina and aluminum production............ccccceeeiiiiii i, 3313 1.6 0.2 0.4 1.0
Other nonferrous metal production...........cccccooviiiiiiiiiiiiiieee, 3314 1.1 0.3 0.3 0.5
FOUNIIES. ...ttt e e e e e e e 3315 1.1 0.2 0.7 0.2
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Table 4. Contributions to labor productivity — Continued

Average annual percent change, 1987-2020

2017
Industry NAICS Labor Contribution of | , Contribution of Total factor
code productivity capital intensity intermediate inputs productivity
intensity
Forging and stamping............uoiiiiiiiii i 3321 1.7 0.2 1.1 0.4
Cutlery and handtools............ccoooiiiiiiiiiiiiieee e 3322 1.1 0.3 0.8 0.1
Architectural and structural metals...............oooiiiiiiiiiiieee, 3323 0.5 0.0 0.6 -0.1
Boilers, tanks, and shipping containers............ccccooooiiiiiiiiiiiiceee. 3324 1.0 0.0 0.9 0.1
HarAWAIE. .. ..o 3325 0.8 0.4 0.9 -0.5
Spring and wire ProduCtS..............uvuiiiiiiiieee e 3326 1.6 0.4 1.0 0.2
Machine shops and threaded products............cccccceiiiiniiiiiiiiiiie 3327 14 0.2 0.7 0.5
Coating, engraving, and heat treating metals................cccccovvvriiiiiinnnnnnn. 3328 1.5 0.1 0.6 0.7
Other fabricated metal products...............euuiiiiieiiiiiiiiiceeee e 3329 0.4 0.2 0.8 -0.6
Agriculture, construction, and mining machinery............ccccceeevieeeeeennninn, 3331 1.5 0.1 1.4 -0.1
Industrial MaChiNEry..........oooiiiiiii e 3332 1.3 0.1 0.6 0.6
Commercial and service industry machinery..............cccoooiiiiiiiiiiinnne. 3333 1.0 0.2 1.1 -0.3
HVAC and commercial refrigeration equipment............ccccceeeeiiiiiiiiniinn, 3334 1.1 0.2 0.5 0.4
Metalworking machinery.............oooiiiiiiii e 3335 1.6 0.1 0.7 0.7
Turbine and power transmission equIipPMeNnt..........cccceeeeiiieeeeieiieeeeeeiiiinn, 3336 0.9 0.2 0.8 -0.1
Other general purpose machinery..........ccccoouuviiiieeiiieeceeceeeeeeee, 3339 1.4 0.1 1.3 0.0
Computer and peripheral equipment...............vvvieiiiiiiiieeeeeeeeee, 3341 13.0 1.1 1.9 9.8
Communications eqUIPMENt...........cccciiiiiiiiiiiiiii e 3342 4.5 0.7 1.8 2.0
Audio and video equIPMENt...........ooiiiiiiiiii e 3343 2.6 0.1 -0.2 26
Semiconductors and electronic components................cccveeeeeeeiieeeeeenneenn, 3344 11. 1.8 1.0 8.4
Electronic inStruments..........oooo oo 3345 2.6 04 1.7 0.5
Magnetic media manufacturing and reproducing..............ccveieiieeiieeeeenn. 3346 -1.0 0.3 -1.7 0.5
Electric lighting equipment............oooiii 3351 1.3 0.4 0. 0.2
Household applia@nCes............oooiiiiiiiiiiiicce e 3352 3.0 0.4 1.1 1.5
Electrical equipment........ oo 3353 1.3 0.2 1.1 0.1
Other electrical equipment and components.............eeevveviiiiiieieenennninnne 3359 0.8 0.1 0. 0.2
MOLOr VENICIES.... . 3361 2.6 0.3 2.0 0.2
Motor vehicle bodies and trailers..............ooooiiiiiiiiiiiiiie 3362 1.3 0.1 1.4 -0.2
Motor VEhICle Parts........cccooiiiiiii e 3363 24 0.1 1.0 1.4
Aerospace products and PartS............oooiiuuiiiiiiiiiiiie e 3364 1.2 0.4 1.0 -0.3
Railroad rolling StOCK............uuuuuiiiiiie e 3365 1.7 0.1 1.1 0.4
Ship and boat building.............coooiiiiiiii e 3366 1.9 0.1 1.2 0.5
Other transportation equipment.............c.uuuiiiiiii 3369 3.4 0.6 1.4 1.3
Household and institutional furniture..............ccccooooiiii 3371 0.8 0.2 0.4 0.2
Office furniture and fIXtUIrES..........oeeiiiiiiiiii e 3372 0.9 0.4 0.5 0.1
Other furniture related producCts..........cccoooooiiiiiiiiiiiiiiiicceee e, 3379 1.9 0.2 1.3 0.4
Medical equipment and SUPPLIES.......ccceeeiiiiiiiiiiiiecce e, 3391 1.9 0.8 0.9 0.2
Other miscellaneous manufacturing..........ccc.eeveeriiiiiiiee e 3399 1.0 0.3 0.5 0.2
Transportation
Alr transportation..........oooiieii e 481 04 0.8 0.3 -0.6
Line-haul railrOadS. .........uiiiiiiee e 482111 3.3 0.9 1.0 1.3
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