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Abstract

Conventional wisdom holds that worker productivity has risen sharply

since the 1970s while worker compensation has stagnated. This belief
rests on misinterpreted economic data. Accurate and careful com-
parisons show that over the past 40 years measured productivity has

increased 100 percent and average compensation has risen 77 percent.
Inflated productivity measurements account for most of the remaining

23 percentage point difference. An apples-to-apples comparison shows

that employee compensation continues to closely follow productivity.
American workers continue to earn more as they become more produc-
tive. To help Americans advance economically, policymakers should

seek policies that will increase productivity.

resident John F. Kennedy believed that “a rising tide lifts all

boats,” but many question if that remains true today. They
point to data showing that productivity has risen sharply since the
1970s while wages have stagnated. They conclude that productivi-
ty-driven economic growth does not necessarily benefit American
workers.

These claims rest on misinterpreted economic statistics. They
juxtapose productivity and pay' data that cannot be directly com-
pared, leading to inaccurate conclusions. The claim that pay has
lagged far behind productivity growth:

m Examines wage growth instead of total compensation, which
includes rapidly growing benefits;
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KEY POINTS

m Today, many policymakers
believe—mistakenly—that
employees no longer to enjoy
the fruits of their labor. They
contend compensation growth
has lagged far behind produc-
tivity growth.

m The claims are false. They rest
on mistaken comparisons of
economic data.

m L ooking at total compensa-
tion—including benefits—and
using consistent measures of
inflation eliminate over three-
quarters of the apparent gap
between pay and productivity.

m Government policies should
focus on measures that enable
Americans to become more
productive and command
higher pay—such as reducing
the cost of higher education, or
reducing regulatory costs that
slow the economic recovery and
labor compensation.
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m Uses different price indexes to adjust pay and pro-
ductivity for inflation;

m Omits the effect of faster depreciation, which
reduces net income but not gross productivity;
and

m Ignores known measurement errors in Bureau of
Labor Statistics (BLS) productivity calculations.

More careful comparisons show that measured
productivity has increased 100 percent and average
compensation has risen 77 percent over the past 40
years. Issues inflating productivity measurements
account for most of the remaining 23 percentage
point difference. An apples-to-apples comparison
shows that employee compensation continues to
closely follow productivity. Workers are earning
more as they become more productive.

This fact has important policy implications.
Many policymakers mistakenly believe that employ-
ees are destined to no longer enjoy the fruits of their
labor, even if the economy returns to full employ-
ment. They have turned their attention to redistrib-
utive economic policies to compensate. Better poli-
cies would focus on measures that enable Americans
to become more productive and command higher
pay—such as reducing the cost of higher education,
or reducing regulatory costs that slow the economic
recovery and labor compensation.

Workers’ Pay Not Tracking Productivity?

Some analysts argue that employees have not
benefitted from productivity growth over the past
generation, contending that even as workers have
become more productive their pay has stagnated.
Left-leaning think tanks like the Economic Policy
Institute,?> columnists like Paul Krugman,?® and pol-
iticians like Senator Elizabeth Warren (D-MA),*
among others,” have all made variations on this
argument. The belief underlying many liberal poli-
cies is that if employees cannot get ahead through
hard work and productivity, government interven-
tion becomes an appealing alternative.

Many academic and policy researchers dispute
this conclusion. Harvard Professor Martin Feldstein,
the former President of the National Bureau of
Economic Research, concluded that the apparent
divergence results from using the wrong data to mea-
sure pay and productivity.® Using the correct data,
he finds that pay and productivity have both grown
together. Dean Baker, director of the left-leaning
Center for Economic and Policy Research, and staff
at the Federal Reserve Bank of St. Louis also come to
that conclusion.” Georgetown Professor Stephen Rose
likewise finds that the apparent gap between pay and
productivity collapses under scrutiny.® He concludes
that economic growth resulting from productiv-
ity growth continues to benefit working Americans.
Most economists believe that employers generally set
pay levels according to worker productivity, though

1. Throughout this Backgrounder, the term “pay” refers to the total compensation offered to employees, including non-cash benefits, while

“wages" refers solely to cash compensation.

2. Lawrence Mishel, “The Wedges Between Productivity and Median Compensation Growth,” Economic Policy Institute Issue Brief No. 330, April

26,2012.

3. Paul Krugman, “Compensation Too,” The Conscience of a Liberal, July 18, 2012, http://krugman.blogs.nytimes.com/2012/07/18/compensation-

too/ (accessed June 24, 2013).

4. Questions posed by Senator Elizabeth Warren at the Senate Health, Education, Labor, and Pensions Committee hearing on, “Keeping up with
a Changing Economy: Indexing the Minimum Wage,” March 14, 2013, http://www.help.senate.gov/hearings/hearing/?id=b7e4d7fc-5056-

a032-52f3-dcd089d46121 (accessed June 24, 2013).

5. Mark Thoma, “The Wedge Between Productivity and Wages,” Economist’s View, April 28, 2012, http://economistsview.typepad.com/
economistsview,/2012/04/the-wedge-between-productivity-and-wages.html (accessed June 24, 2013).

6. Martin Feldstein, “Did Wages Reflect Growth in Productivity?" Journal of Policy Modeling, Vol. 30, No. 4 (2008), pp. 591-594. Specifically,
using different measures of inflation to measure real pay and real productivity and examining wages instead of total compensation.

7.  Dean Baker, “Behind the Gap Between Productivity and Wage Growth,” Center for Economic and Policy Research Issue Brief, February 2007,
http://www.cepr.net/documents/publications/0702_productivity.pdf (accessed June 24, 2013), and Richard Anderson, “How Well Do Wages
Follow Productivity Growth?" Federal Reserve Bank of St. Louis Economic Synopses No. 7, 2007, http://research.stlouisfed.org/publications/

es/07/ESO707.pdf (accessed June 24, 2013).

8. Stephen Rose, "Does Productivity Growth Still Benefit Working Americans? Unraveling the Income Growth Mystery to Determine How Much
Median Incomes Trail Productivity Growth,” The Information Technology and Innovation Foundation, June 2007, http://www.itif.org/files/
doesProductivityGrowthStillBenefitWorkingAmericans.pdf (accessed June 24, 2013).
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CHART1

Total Compensation Rises with Productivity
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Statistics, “Productivity and Costs,” http://www.bls.gov/Ipc/data.htm (accessed June 15, 2013). Productivity
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a temporary gap may develop during periods of high
unemployment such as the nation is now experiencing.

Compensation Rising with Productivity
Economic theory holds that competition among
employers forces them to pay workers according
to their productivity. In this sense, the market for
labor services operates like any other competi-
tive marketplace in the economy. Businesses that
pay their workers less than they produce will see
their workforce jump to higher-paying competi-
tors, while businesses that pay their workers more
than they produce earn inadequate returns, lose
money, or even go bankrupt. As a result, workers’

pay should closely track their productivity over
time.

Federal economic statistics confirm this predic-
tion: Employee compensation has largely grown in
tandem with labor productivity over the past two
generations. Productivity rose 100 percent between
1973 and 2012, while hourly employee compensa-
tion rose almost as much—77 percent. As discussed
below, measurement problems that inflate reported
productivity account for most of the remaining dif-
ference. Workers have shared in the gains from high-
er productivity.

Chart 1 shows compensation and productivity
growth over the past 40 years. The y-axis shows a
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CHART 2

Productivity and Compensation Growth Across Business Cycles
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logged index of hourly compensation and productiv-
ity, with 1973 as the base year.” (In 1973, the trend
in productivity growth slowed, and many analysts
argue a divergence between pay and productivity
began that year.) However, as Chart 2 shows, while
productivity has sometimes grown faster than com-
pensation, and vice versa, over time, the two have
risen together.

Chart 2 shows average quarterly productivity
and compensation growth rates (expressed as annu-
alized rates). Since 1973, productivity has risen at an
average annual rate of 1.8 percent. Compensation
has grown almost as much, at 1.5 percent. During
most business cycles, productivity and compensa-
tion growth did not differ by more 0.3 percentage

point. Compared properly, productivity and com-
pensation have risen together over the past genera-
tion. American workers have earned more as they
have become more productive.

Statistical Apples and Oranges

Why then do so many argue that workers’ pay has
not risen with their productivity? Senator Warren,
for instance, argued that if the federal minimum
wage had increased with workers’ productivity since
the 1970s, it would now stand at $22.00 an hour,
instead of $7.25.1°

People come to this conclusion by comparing pro-
ductivity and pay data improperly. Chart 3 shows
average real hourly wages and productivity growth.

9. The figures are presented in natural log form to make differences in growth rates visible over time. If the index were left in linear form,
proportionate changes in growth rates in later years would appear far larger than equivalent changes in earlier years. Taking the log of the

index eliminates this problem. In the log graph, equivalent vertical distances represent the same percentage change in values. For example,
the difference between log index values of 5.3 and 5.2, or 5.2 and 5.1, is the same 0.1 log point, or approximately 11 percent. Appendix Chart 1

presents this graph on a linear axis.

10. Questions posed by Senator Elizabeth Warren at the hearing on “Keeping up with a Changing Economy.”
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CHART 3

Comparing Productivity with Hourly Wages,

Inflation-Adjusted with the Consumer Price Index (CPI)
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These data appear to support Senator Warren’s
point. While productivity has doubled since 1973,
average real hourly wages have fallen 7 percent. This
differs markedly from Chart 1, which showed pay
rising with productivity.

The difference comes from using pay and pro-
ductivity data collected from different sources and
with different methodologies—statistical apples and
oranges that cannot be directly compared. The data
in Chart 3 includes only wages, not total compensa-
tion (Which includes benefits), and adjusts wages and
productivity for inflation differently. Further, it does
not account for factors that artificially boost mea-
sured productivity: increases in the rate of depre-
ciation and inaccurate measuring of import pric-
es. Adjusting the data to account for these factors

eliminates most of the apparent gap between pay
and productivity.

Wages vs. Compensation
Cash wages and salaries make up only part of total
employee compensation. Employers also compensate
their employees with non-cash benefits, such ashealth
insurance, retirement benefits, and paid leave. These
“fringe” benefits have become an increasingly large
share of employee earnings, inlarge partbecause such
benefits are typically tax exempt while wage income
is taxable (demonstrating the power of tax policy to
affect economic decisions). In 1973, non-wage benefits
accounted for 13 percent of employee compensation.
By 2012 that figure had risen by half—20 percent of
employee earnings now come in benefits."

1. Heritage Foundation calculations using data (compiled by Haver Analytics) from regular BEA news releases on the GDP, Table 9 in each
release, 1973-2012, http://www.bea.gov/newsreleases/national/gdp/gdpnewsrelease.htm (accessed July 2, 2013).
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CHART 4

Comparing Productivity with Total Compensation,
Inflation-Adjusted with the Consumer Price Index (CPI)
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Economists expect workers’ total compensation
to rise with their productivity, but that increase
can come in the form of either wages or bene-
fits. Employers care about the total cost of hiring
a worker; they do not care about how their labor
costs divide between wages and benefits. Employee
benefits come out of the wages that employees
would otherwise be paid.”> Examining wage data

alone ignores the increasing role of benefits in
compensation.'®

Further,wage dataand compensation figures come
from different sources and cover different groups of
workers. The most commonly used wage figures come
from the BLS payroll survey, and include only the
pay of “production and non-supervisory” employees,
excluding managers and many salaried employees."*

12.  Jonathan Gruber, “The Incidence of Mandated Maternity benefits,” American Economic Review, Vol. 84, No. 3 (June 1994), pp. 622-641;
Patricia M. Anderson and Bruce D. Meyer, “The Incidence of a Firm-Varying Payroll Tax: The Case of Unemployment Insurance,” NBER
Working Paper No. W5201, August 1, 1995; Jonathan Gruber and Alan B. Krueger, “The Incidence of Mandated Employer-Provided Insurance:
Lessons from Workers' Compensation Insurance,” NBER Working Paper No. W3557, December 1990; and Price Fishback and Shawn Kantor,

“Did Workers Pay for the Passage of Workers' Compensation Laws?" Quarterly Journal of Economics, Vol. 110, No. 3 (August 1995), pp. 713-742.

13.  Some analysts, such as Lawrence Mishel, do not make this mistake. See, for example, Mishel, “The Wedges Between Productivity and Median
Compensation Growth.” That report does include total compensation, not just wages. Others, such as Senator Warren, ignore the distinction.

14.  Many firms report the pay of their hourly employees (about 60 percent of the workforce), or of their employees who are subject to the Fair Labor
Standards Act, instead of the broader category of “non-supervisory” employees (about 80 percent of the workforce) that the BLS instructs firms
to report. Katherine Abraham, James Spletzer, and Jay Stewart, “Divergent Trends in Alternative Wage Series,” in John Haltiwanger, Marilyn
Manser, Robert Topel, (eds.), Labor Statistics Measurement Issues (Chicago: University of Chicago Press, 1998), pp. 293-324.
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The figures also exclude bonuses and other irregular
cash payments, thus missing many forms of perfor-
mance-based cash pay."” Performance-based pay has
become significantly more common since the 1970s,
and the payroll survey misses these pay increases.'®

The BLS separately calculates total compen-
sation as part of its Labor Productivity and Costs
(LPC) estimates. These compensation figures
cover all workers, including managers and sala-
ried employees. The wage and salary component
of total compensation comes from the Quarterly
Census of Employment and Wages and includes
more cash income than does the payroll survey:
bonuses, all commissions, and the value of exercised
stock options.” Benefits data come from many dif-
ferent sources on employer spending on non-cash
compensation.’®

Different data sources covering different employ-
ees and measuring different types of compensa-
tion produce different results. It is not clear how
much each of these factors contributes to the slower
growth of payroll-based wages relative to total com-
pensation.” It is clear that analysts should compare
productivity to the same total compensation figures
produced as part of the productivity calculations.
Doing otherwise leads to inaccurate conclusions.?

Chart 4 shows the difference that using wages
from the payroll survey or total compensation from
the LPC series makes. This change shrinks the gap

between pay and productivity dramatically. While
hourly cash wages measured by the payroll survey
have fallen 7 percent since 1973, total compensation
as measured by LPC has risen 30 percent. Part of the
apparent gap between pay and productivity stems
from not including all elements of employee earning
and using different data sources.

Adjusting for Inflation. Another large part of
the gap comes from how analysts adjust compensa-
tion and productivity for inflation. Inflation reduces
the value of money over time. Economists use mea-
sures of inflation to factor out the effect of rising
prices from other quantities of interest like earn-
ings and output. This enables examining inflation-
adjusted, or “real,” changes.

The Bureau of Labor Statistics adjusts produc-
tivity for inflation using the Implicit Price Deflator
(IPD) for nonfarm businesses. Analysts often adjust
wages and compensation for inflation using the
Consumer Price Index (CPI). These two inflation
measures are not directly comparable. They use dif-
ferent methodologies and cover different goods and
services. Comparing CPI-adjusted compensation
growth to IPD-adjusted productivity growth pro-
duces inaccurate conclusions.

The CPI typically estimates higher inflation
than many other more modern price indexes do.
Consequently, economic figures adjusted for infla-
tion with the CPI attribute more nominal growth to

20.

Bureau of Labor Statistics, “Handbook of Methods, Chapter 2: Employment, Hours, and Earnings from the Establishment Survey,” 2012.

Thomas Lemieux, W. Bentley MaclLeod, and Daniel Parent, “Performance Pay and Wage Inequality,” The Quarterly Journal of Economics, Vol. 124,
No.1(2009), pp. 1-49.

Bureau of Economic Analysis, “State Personal Income and Employment Methodology: Il. Wage and Salary Disbursements,” 2007, https.//
www.bea.gov/regional/pdf/spi2007/Complete_Methodology.pdf (accessed June 24, 2013). “Wage and salary disbursements consist of the
monetary remuneration of employees (including the salaries of corporate officers, commissions, tips, bonuses, and severance pay); employee
gains from exercising nonqualified stock options; distributions from nonqualified deferred compensation plans; and an imputation for pay-in-
kind (such as the meals furnished to the employees of restaurants).”

Ibid., “lll. Supplements to Wages and Salaries.”

Research in the 1990s attributed a significant portion of the difference to the payroll survey excluding many highly paid employees. See James
Spletzer, Katharine Abraham, and Jay Stewart, “Why Do Different Wage Series Tell Different Stories?” American Economic Review, Vol. 89,

No. 2 (May 1999), pp. 34-39. In response to this research, the BLS began measuring the payroll-based wages of all workers. Since the BLS
released payroll data on all employees, that measure has grown at a slower rate than the payroll wages of nonsupervisory workers, casting
doubt on the hypothesis that covering different groups of workers drives the difference between wage growth in the payroll survey and in the
LPC estimates.

See also Julien Champagne and André Kurmann, “Reconciling the Divergence in Aggregate U.S. Wage Series,” Working Paper, July 27, 2012,
p. 28: "Overall, the CES [Current Employment Statistics] replication exercises with CPS [Current Population Survey] data suggest that the
segment of workers for which establishments in the CES sample have traditionally reported earnings is not representative of the non-farm
business sector workforce and that this lack of representativeness plays a major role in the divergence of the CES wage from the other wage
series. In addition, the difference between CES replication 1and CES replication 2 suggests that the historical earnings and hours series from
the CES do not even cover the subset of the workforce they are supposed to represent. This makes the use of historical CES earnings and
hours series problematic.”
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CHART 5

Comparing Productivity with Total Compensation,
Inflation-Adjusted with the Personal Consumption Expenditures Price Index (PCE)
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inflation than if they were inflation-adjusted with
the IPD. For example, a worker making $10,000 a
year in 1973 would—using the CPI—make $52,000 in
today’s dollars. Using the IPD to adjust for inflation
finds that same worker making $38,000 in today’s
dollars. The CPI measures 36 percent greater infla-
tion over the past four decades than the IPD.

Using different measures of inflation will lead to
different conclusions. If that same worker’s pay rose
from $10,000 in 1973 to $52,000 today, an analyst
using the CPI would conclude that his real pay had not
increased. An analyst using the IPD would conclude
that his real earnings rose by $14,000—from $38,000
to $52,000. Making an apples-to-apples comparison
of compensation and productivity requires using the
same measure of inflation for both.

Different Methodology. The CPI estimates a
higher inflation rate than the IPD for two primary
reasons: (1) differences in its methodology and (2)
differencesin the goods and services it measures. On
the calculation side, economists know that consum-
ers respond to shifting prices. As iPods become less
expensive, consumers will buy more of them, and
fewer of those goods and services for which prices
have risen. However, the CPI accounts for this “sub-
stitution effect” only infrequently. For this reason
most economists believe that the CPI over-esti-
mates inflation.*

The CPI also uses less accurate data. In calculat-
ing the CPI, the BLS uses data from the Consumer
Expenditure Survey (CEX) to estimate how much
consumers spend on different types of goods and

21.  See Appendix B for a detailed technical description of the differences between the CPI, IPD, and personal consumption expenditures in

measuring inflation.
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services. This survey has significant biases. Studies
show that households recall large and repeated
purchases quite well. Consequently, the CEX mea-
sures the amounts that Americans spend on rent
and utilities reasonably accurately. However, people
often forget smaller and less regular purchases dur-
ing their interviews. This under-reporting makes
it appear that Americans spend far more of their
income on housing, gas, or utilities than they actual-
ly do.?> The costs of these goods have increased fast-
er than other goods and services. This “recall bias”
increases CPI-measured inflation—and decreases
CPI-adjusted compensation.®

The implicit price deflator does not suffer from
these problems. Neither does another prominent
measure of consumer prices, the personal consump-
tion expenditures (PCE) index. The government cal-
culates both these measures using sales data from
businesses. Businesses keep very detailed records
on their sales, so these indexes suffer from little
recall bias. The IPD and PCE calculations also reg-
ularly account for changing consumer behavior in
response to price changes.

These technical differences in methodology do
not reflect substantive differences in underlying
inflation rates, although they do make the CPI less
accurate than the IPD and PCE. If the Bureau of
Economic Analysis used the CPI methodology to
adjust for inflation, its productivity estimates would
also grow more slowly. Methodological differences
make real productivity appear to grow more rapidly
than real compensation.

Chart 5 shows the large impact that these meth-
odological differences make. It shows real compen-
sation, inflation-adjusted using both the CPI and the
PCE index. The Bureau of Economic Analysis calcu-
lates the PCE index using a formula that accounts
for consumer substitution, and uses surveys that

are less susceptible to recall bias.?* Simply chang-
ing from the CPI to the PCE dramatically increas-
es compensation growth. While CPI-adjusted real
compensation grew 30 percent over the past four
decades, PCE-adjusted real compensation grew
almost twice as much—56 percent. Much of the
apparent divergence between pay and productivity
stems from using different surveys and formulas to
calculate inflation.

Goods Consumed vs. Goods Produced.
Another difference between the inflation measures
has nothing to do with their underlying techni-
cal methodology. The CPI and PCE both measure
changes in the prices of consumer goods. The IPD
measures the change in prices of goods and servic-
es produced by nonfarm businesses. Here, the IPD
differs from the CPI and PCE. The IPD includes
goods and services that businesses sell to other
businesses or export to other countries, as well as
those sold to consumers. The CPI and PCE do not;
they do include imported consumer goods such as
oil.®»

Over the past generation, the goods and services
that consumers buy have risen in price faster than
the goods and services businesses produce (includ-
ing those sold to other companies or overseas).
Consequently, price indexes that measure consumer
goods—like the CPI and PCE—report greater rates
of inflation than the IPD. Nonetheless, determining
whether workers’ pay has risen with their productiv-
ity requires using the IPD.

Economic theory predicts that employers pay
workers according to the value of their margin-
al product—the benefit to the firm of hiring them.
Marginal productivity depends on the price at which
a business sells its goods, not the price of other con-
sumer goods. Economists would expect a U.S. com-
pany to pay more if higher demand raised the price of

22. Thesia Garner, Robert McClelland, and William Passero, “Strengths and Weaknesses of the Consumer Expenditure Survey from a BLS
Perspective,” Bureau of Labor Statistics, July 13, 2009, http://www.bls.gov/cex/pce_compare_199207.pdf (accessed June 25, 2013).

23. See, for example, Clinton McCully, Brian Moyer, and Kenneth Stewart, “A Reconciliation Between the Consumer Price Index and the Personal
Consumption Expenditures Price Index,” Bureau of Economic Analysis, September 2007, Table 5, http:/www.bea.gov/papers/pdf/cpi_pce.pdf
(accessed June 25, 2013). Between 2002 and 2007, the differences in weights between the CPIl and PCE surveys increased measured inflation
in the CPI by 0.66 percentage point a year. Virtually all of that increase occurred because of the greater weights given to housing, gasoline,

and utility costs.
24. bid.

25. Some economists, such as Lawrence Mishel, attribute the entire difference between the CPl and IPD to different “terms of trade”—the
difference in price between what Americans produce and what they consume. This attribution is incorrect: Part of the difference is due to the
different terms of trade; part stems from different methodologies used to calculate inflation.
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CHART 6

Comparing Productivity with Total Compensation,
Inflation-Adjusted with the Implicit Price Deflator (IPD)
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its goods or services. Economists would not expect
the company to increase compensation because, for
instance, oil imports became more expensive. To
discern whether compensation has kept pace with
worker productivity, economists use the prices of
the goods or services that employees produce.?®

Doing so further shrinks the gap between com-
pensation and productivity. Chart 6 shows produc-
tivity and compensation growth adjusted for infla-
tion using the IPD. Measuring compensation and
productivity with the same gauge of inflation shows
that compensation has grown 77 percent while pro-
ductivity increased by 100 percent.

Depreciation. Almost four-fifths of the apparent
gap between productivity and compensation comes
from apples-to-oranges comparisons that under-
state compensation growth. Most of the remaining
gap comes from overestimating productivity growth.

Part of this overestimation occurs because the
amount of depreciation in the nation’s stock of pro-
ductive capital has increased.?” Productivity mea-
sures gross output: everything that employees pro-
duce. However, to preserve the stock of productive
capital, employers must replace capital equipment
as it wears out or becomes obsolete. Resources spent
replacing depreciated equipment do not increase

26. Feldstein, "Did Wages Reflect Growth in Productivity?”

27. Depreciation is the reduction in economic productivity of an asset over its lifetime. It can occur either because of wear and tear, such as a
truck physically breaking down after being driven for 200,000 miles. It can also occur because of obsolescence, such as a company no longer

using an outdated software program.
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CHART7

Depreciation Rate: Private
Nonresidential Equipment and
Software

DEPRECIATION RATE
20%
17.0% 16.8%

15%
13.8%
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Source: Heritage Foundation calculations using data from the
U.S. Department of Commerce, Bureau of Economic Analysis,
National Income and Product Accounts, Table 5.9, and National
Fixed Asset Accounts, Table 2.1, http://www.bea.gov/iTable/
iTable.cfm?ReqlD=9&step=1#reqid=9&step=1&isuri=1
(accessed May 17, 2013). Figures show the capital consumption
adjustment (depreciation) for private nonresidential equipment
and software divided by the year-end stock of private
nonresidential equipment and software in the previous year.
Figures are in current, not chained, dollars.
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income.?® As the economist Dean Baker put it, “[N]o
one can eat depreciation.”?’

As long as the rate of depreciation remains con-
stant, it does not affect compensation growth rates.

However, the rate at which investment depreciates
has increased over the past generation. In the early
1970s, private nonresidential equipment and soft-
ware depreciated at an annual rate of approximately
14 percent. By the early 2000s that rate had risen by
one-fifth to around 17 percent.*°

Among other economic changes, businesses
use more computers and software in production—
short-lived investments that need replacement
within a few years. Employers can still use a facto-
ry built in 1993. Virtually no one still uses 1993-era
computers. Consequently employers need to spend
more of their revenues replacing obsolete equip-
ment. They cannot use that money to compensate
their employees.

Faster depreciation reduces potential business—
and employee—income without reducing measured
productivity. The Bureau of Labor Statistics does
not account for depreciation in its productivity cal-
culations. It measures gross productivity, not net
productivity. However, the effect of depreciation
appears in the national economic accounts.

The Bureau of Economic Analysis measures
gross domestic product (GDP) as well as net domes-
tic product (NDP). GDP measures everything pro-
ducedintheeconomyinagivenyear. NDP subtracts
depreciation from GDP. NDP measures useable
output, factoring out resources spent replacing
depreciated capital. The difference between NDP
and GDP growth rates shows the effect of faster
depreciation. It also reveals the approximate size
of the bias in productivity figures that come from
ignoring depreciation. Compensation should rise
in line with the growth of net output, not gross
output.

Depending on how economists adjust for infla-
tion, faster depreciation accounts for between one-
quarter and one-half of the remaining gap between
productivity and compensation. Real GDP per hour
worked increased by 69 percent over the past 40

28. Employers do, of course, expect capital investments to raise their net incomes, but the investment itself is a cost to them.

29. Baker, “Behind the Gap Between Productivity and Wage Growth.”

30. Heritage Foundation calculations using data from the Bureau of Economic Analysis. See Chart 7 for details. See also Nicholas Oulton,
“Productivity Versus Welfare; or GDP Versus Weitzman's NDP," Review of Income and Wealth, Vol. 50, No. 3 (2004), pp. 329-355, for evidence
on the depreciation rate in the larger private nonresidential fixed investment category.
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years. Real NDP per hour worked rose only 58 per-
cent—11 percentage points less.®! Neither employ-
ees nor employers consume this difference. On this
basis, changes in depreciation account for approxi-
mately half of the remaining 23 percentage point gap
between productivity and compensation.*?

Changes in the relative prices of investment goods
and consumption goods complicate this analysis fur-
ther.?® Private investment spending has changed little
as a share of the economy over the past generation.>*
However, investment goods—such as equipment and
software—have risen in price more slowly than con-
sumption goods.* As a result, inflation adjustments
make past investment and depreciation look like
a smaller share of the economy than more recent
investment and depreciation.?® This is distinct from
the increase in the rate at which equipment wears out
or becomes obsolete. Faster apparent depreciation
slows real NDP growth relative to GDP.

One way that some adjust for this is to use
the same price index to calculate real NDP and
real GDP.?” This kind of adjustment effectively
ignores the fact that NDP and GDP contain dif-
ferent amounts of consumption and investment
goods. Using the IPD for GDP to adjust both NDP
and GDP finds real GDP growing by 69 percent
since 1973, while real NDP has grown 64 percent.??
That accounts for roughly one-quarter of the
remaining difference between productivity and
compensation.

Depreciation has risen, reducing the net out-
put available in the economy, and thus reducing
the income available to remunerate workers. The
extent of this effect depends on how analysts adjust
for inflation. Nonetheless, faster depreciation
accounts for a significant portion of the remaining
gap between compensation and productivity.

31.  Heritage Foundation calculations using data (compiled by Haver Analytics) from regular BEA news releases on the GDP, Table 3 in each
release, 1973-2012, http://www.bea.gov/newsreleases/national/gdp/gdpnewsrelease.htm (accessed July 2, 2013), and data (compiled by
Haver Analytics) from regular BLS reports, “Employment and Earnings,” Table B-10 in each report, 1973-2012, http://www.bls.gov/opub/ee/
(accessed July 2, 2013). The figures are expressed per hour worked to make them comparable to the compensation and productivity figures,

which are also expressed per hour worked.

32. Thisis an approximation. Productivity data and GDP/NDP data are not directly comparable because they measure different goods and
services using different methods. For example, productivity measures output in the nonfarm business sector; GDP covers the entire economy,

including the government and nonprofit institutions.

33. For more on this point, see Karl Whelan, “A Guide to the Use of Chain Aggregated NIPA Data,” Finance and Economics Discussion Series

2000-35, Board of Governors of the Federal Reserve System, 2000.

34. Heritage Foundation calculations using data (compiled by Haver Analytics) from regular BEA news releases on the GDP, Table 1in each
release, 1973-2012, http://www.bea.gov/newsreleases/national /gdp/gdpnewsrelease.htm (accessed July 2, 2013). Private nonresidential
fixed investment has fluctuated between 9 percent and 13 percent of nominal GDP since 1973. In 1973 it amounted to 11.1 percent of GDP, in

2012 it stood at 10.3 percent of GDP.

35. Jeremy Greenwood, Zvi Hercowitz, and Per Krusell, “Long-Run Implications of Investment-Specific Technological Change,” American Economic
Review, Vol. 87, No. 3 (June 1997), pp. 342-362, and Karl Whelan, “A Two-Sector Approach to Modeling U.S. NIPA Data,” Journal of Money,

Credit and Banking, Vol. 35, No. 4 (August 2003), pp. 627-656.

36. Heritage Foundation calculations using data (compiled by Haver Analytics) from regular BEA news releases on the GDP, Table 1in each
release, 1973-2012, http://www.bea.gov/newsreleases/national/gdp/gdpnewsrelease.htm (accessed July 2, 2013). Using chained 2005
dollars, private nonresidential fixed investment rose from 6.8 percent of GDP in 1973 to 10.9 percent of GDP in 2012. This contrasts with
the relatively stable investment share in the current dollars series. The different price trends raise the estimated real value of a dollar of past
consumption by more than a dollar of past investment. To see this, consider a hypothetical national economy which spends an equal amount
of nominal dollars on investment and consumption every year between 1973 and 2013. Further assume that the price of investment goods
doubles while the price of consumption goods triples during this time. In nominal terms, investment remains one-half of GDP at all times, and
depreciation only grows if the depreciation rate increases. Adjusting the components of the hypothetical 1973 economy for inflation produces
a completely different result: 50 percent more inflation-adjusted consumption than investment. One dollar of investment in 1973 is worth $2
in 2013 dollars, but $1 of consumption in 1973 is worth $3 today—a 3-to-2 ratio of consumption to investment. Over time, investment in the
inflation-adjusted economy will rise from two-fifths of output in 1973 to one-half of output in 2013. Depreciation costs are based on the cost
of investment goods, so even if depreciation rates remain constant, depreciation will rise as a share of the inflation-adjusted economy.

37. Asopposed to estimating real depreciation with a separate price index based on changes in the prices of investment goods, and then
subtracting depreciation from GDP. See Oulton, “Productivity Versus Welfare; or GDP Versus Weitzman's NDP.” Oulton recommends

adjusting NDP for inflation with a measure of consumption prices.

38. See footnote 31. Using the PCE deflator in this calculation changes NDP growth by only 0.2 percentage point. The GDP IPD was used to
maintain theoretical comparability between compensation and the value of workers' output.
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Problems with Measuring Productivity

Measurement problems also artificially inflate
productivity statistics. Recent economic studies
have found that the Bureau of Labor Statistics sys-
tematically overestimates the prices that American
businesses pay for imported goods they use in pro-
duction.® This happens for two reasons. First, the
BLS misses many of the price reductions that occur
when foreign producers replace one product line
with a new and less expensive one.*° Economists call
this “product replacement bias.” Second, the BLS
does not capture cost reductions that occur when
businesses replace domestic inputs in production
with less-expensive imported goods.* Economists
call this occurrence “offshoring bias.” Consequently,
imported goods used in production appear more
expensive than they actually are.

This seemingly small error has large implications.
Artificially high prices make it look as if businesses
buy fewer foreign goods and services than they actu-
ally do. Businesses appear to produce more output
with fewer inputs—also known as higher productiv-
ity. These productivity gains are statistical illusions.
The government mistakenly reported cost reduc-
tions from lower international prices as more effi-
cient domestic production.

This bias accounts for 7 percent to 18 percent of
manufacturing productivity growth between 1997
and 2007.** It undoubtedly affects other sectors,
such as retail, as well, though economists have not

estimated the bias in non-manufacturing sectors.
However, productivity has grown faster in manu-
facturing than in the overall economy.*® Reducing
estimated manufacturing productivity will reduce
national productivity estimates more than similar
reductions in other sectors would.

Depending on how much this measurement prob-
lem affects other sectors, it could account for most of
the remaining difference between productivity and
compensation growth. Statistical illusions raise no
one’s pay. Productivity has not grown quite as fast as
the official numbers suggest.

Recent Divergence Overstated. Inaccurately
measured import prices may explain part of the
recent divergence between pay and productiv-
ity estimates. Chart 2 shows measured productiv-
ity and compensation growth rates across business
cycles—in most cycles the two closely tracked—dif-
fering by no more than 0.3 percentage point a year.
Since 2001, the two have diverged, with productiv-
ity exceeding compensation growth by over 0.7 per-
centage point a year. Between 2001 and 2007, pro-
ductivity also grew 2.6 percent annually—the fastest
of any business cycle in the past four decades.

This coincides with a substantial expansion
of international trade. Throughout the 1980s and
early 1990s, imports averaged about 10 percent of
GDP.** They expanded after Congress passed the
North American Free Trade Agreement (NAFTA) in
1993; by 2001, imports averaged 13.6 percent of GDP.

39. Susan Houseman, Christopher Kurz, Paul Lengermann, and Benjamin Mandel, “Offshoring Bias in U.S. Manufacturing,” Journal of Economic
Perspectives, Vol. 25, No. 2 (Spring 2011), pp. 111-132, and Benjamin Mandel, “Offshoring, Terms of Trade and the Measurement of U.S.
Productivity Growth,” presentation at the Washington Area International Trade Symposium at George Washington University, Washington,
DC, March 11, 2011, http://www.gwu.edu/~iiep/waits/documents/Mandel-Offshoring.pdf (accessed June 25, 2013).

40. Emi Nakamura and Jon Steinsson, “Lost in Transit: Product Replacement Bias and Pricing to Market,” American Economic Review, Vol. 102, No. 7

(December 2012), pp. 3277-3316.

41, For example, consider the situation where U.S. suppliers sell “unobtanium” for $100 a unit and Chinese suppliers sell it in America for $50 a
unit. Initially, American manufacturers purchase all their unobtanium domestically and pay an average price of $100 for it. If trade increases
so that manufacturers purchase 20 percent of their unobtanium from China, this will decrease average costs by 10 percent ($100*0.8 +
$50*0.2 = $90). However, if the cost of unobtanium has not changed in either the U.S. or China, the BLS will assume that manufacturers’
costs have not changed. This is analogous to the “outlet substitution bias” in the Consumer Price Index, where the BLS does not capture
overall price reductions that occur when consumers shift from buying goods at a high-price outlet (such as Wegmans) to a lower-priced outlet

(such as Walmart).

42. Houseman, Kurz, Lengermann, Mandel, "Offshoring Bias in U.S. Manufacturing.”

43, For example, between 1987 and 2012, labor productivity in the manufacturing sector increased by almost 125 percent. During that same
period, labor productivity in the nonfarm business sector increased only 66 percent. Heritage Foundation calculations using data from the
Department of Labor, Bureau of Labor Statistics, “Productivity and Costs.”

44, Heritage Foundation calculations using data (compiled by Haver Analytics) from regular BEA news releases on the GDP, Table 3 in each
release, 1973-2012, http://www.bea.gov/newsreleases/national/gdp/gdpnewsrelease.htm (accessed July 2, 2013). These figures are
calculated in nominal dollars to avoid problems related to inaccurate import price measurement. Note: This only shows size of imports
relative to the U.S. economy. Imports do not increase GDP in Bureau of Economic Analysis calculations.
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CHART 8

Factors Explaining the Gap Between
Average Hourly Earning Growth and
Average Productivity Growth,
1973-2012

Effect of differences in
inflation between the
CPland IPD

Difference between
average hourly earnings
and total compensation

Remaining factors, including
faster depreciation and
mismeasured productivity

Total: 100%

Source: Heritage Foundation calculations using data from the
U.S. Department of Labor, Bureau of Labor Statistics,
“Productivity and Costs,” http://www.bls.gov/Ipc/data.htm
(accessed June 15, 2013); and Bureau of Labor Statistics,
Current Establishment Survey/Haver Analytics. Wages are
inflation-adjusted with the Consumer Price Index. Total
compensation is inflation adjusted with the implicit price
deflator for nonfarm businesses.
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Bracketing a large drop during the recession, trade
continued to expand since 2001. Today America
imports goods and services worth 17.5 percent of
GDP.* This has also affected domestic production.
U.S. manufacturers imported 17 percent of the mate-
rials they used in 1997, by 2007 that figure had risen
by half, to 25 percent.*®

More imports increase the problems caused by
inaccurately measuring import prices. Cost reduc-
tions from using imported goods, falsely attributed

to increased productivity, have increased since the
late 1990s. Until the BLS corrects its import price
measures it is not possible to quantify exactly how
much of the economy-wide productivity gains did
not actually occur. Nonetheless it remains clear that
the official figures overstate productivity growth,
and this problem has worsened since 2001.

Breaking Down the Difference. Separate mea-
sures of inflation, the difference between hourly
wages and total compensation, and factors inflat-
ing productivity measurements account for most of
the gap between pay and productivity. Most of the
apparent gap between pay and productivity since
1973 is a statistical illusion. Growth in compensa-
tion closely tracks the growth in the value of what
employees produce.

Chart 8 breaks down factors causing the appar-
ent difference; 35 percent of the difference comes
from looking at average hourly earnings of a subset
of the workforce instead of total compensation paid
to all employees.*” Forty-four percent comes from
using different measures of inflation to adjust com-
pensation and productivity; 21 percent is caused by
remaining factors—including depreciation, inac-
curately measured import prices, and any actual
difference between the two measures. Proper com-
parisons show average compensation growth largely
tracks average productivity growth.

Mean vs. Median Compensation. The fact that
average productivity has risen with average com-
pensation does not mean that employees face no
economic challenges. Median compensation growth
has notrisen as quickly as average productivity—but
this is not because employers have deprived workers
of the fruits of their labor. Rather, in developed coun-
tries across the world high-skilled workers’ produc-
tivity has grown faster than that of less-skilled work-
ers. Most economists attribute this phenomenon to

“skill-biased technological change.”®

Modern information technology allows skilled
workers to do far more than they could with just a
pen and paper. Researchers do not have to physi-
cally retrieve data; they can download terabytes

45. Ibid.

46. Houseman, Kurz, Lengermann, Mandel, “Offshoring Bias in U.S. Manufacturing,” Figure 2.

47. This includes both the effect of moving from wages to total compensation, as well as the compensation growth of the supervisory employees

(managers) excluded from the average hourly earnings figures.

48. See, for example, Eli Berman, John Bound, Stephen Machin, “Implications of Skill-Biased Technological Change: International Evidence,” The
Quarterly Journal of Economics, Vol. 113, No. 4 (November 1998), p. 1245-1279.
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of information almost instantaneously online.
Architects can use computer simulations to rapidly
overhaul their designs. A few engineers can oper-
ate robots that run mass-assembly lines. Across the
globe, technology has made high-skilled workers
even more productive.

Workers with fewer skills have benefited far less
from technological advances. Employment—espe-
cially of less-skilled workers—has shifted toward
the service sector.** Service-sector jobs are typically
more labor intensive and have experienced slower
productivity growth than jobs in the goods-produc-
ing sector. It takes as many people today as in the
1970s to feed residents in a nursing home, clean a
building, or wait tables in a restaurant. Median pro-
ductivity has risen less than average productivity.

The “Baumol effect” drives compensation
increases in jobs with low productivity growth—
competition for workers forces employers with lower
productivity growth to match the pay offered in jobs
with higher productivity growth.’® However, the
Baumol effect only raises wages when workers have
(or can gain) the ability to switch between jobs.”
Jobs relying on physical abilities typically require
different skills than jobs that require more abstract
technical abilities. Consequently, skill-biased tech-
nological changes have not increased pay as much in
jobs that rely on physical skills as in jobs requiring
technical skills.

Many analysts have produced studies pointing
out the gap between median compensation growth
and average productivity. They are correct, but draw
the wrong conclusions. The economy does not face

alarge “divergence between pay and productivity.”*?
Rather, productivity has not risen as fast among
some groups of workers. Policymakers should not
try to reconnect pay and productivity; they diverge
only slightly. Rather, they should look for ways to
make less-skilled workers more productive, such as
reducing the cost of higher education. Market forces
will then force employers to increase compensation.

Conclusion

Many pundits and politicians contend that
employees’ pay has not kept up with their productiv-
ity and that this phenomenon pre-dates the recent
deep recession and sluggish recovery. They argue
that workers are more productive than ever before,
but that employers systematically underpay them.
Fortunately, these claims are false. They rest on
mistaken comparisons of economic data. Looking at
total compensation data—including benefits—from
the same source as the productivity figures and
using consistent measures of inflation eliminate
over three-quarters of the apparent gap between
pay and productivity. Factors artificially inflating
productivity—like greater depreciation and mea-
surement errors—account for most of the remain-
ing difference. Workers’ compensation has closely
tracked their productivity over the past generation.
Policymakers should not worry about closing this
nonexistent gap. Instead they should look for ways
to improve the skills of less-productive workers.

—James Sherk is Senior Policy Analyst in Labor
Economics in the Center for Data Analysis at The Her-
itage Foundation.

49, Consider the manufacturing industry. Since 1992, manufacturing employment has grown for workers with advanced degrees. Employment
of workers without a high school degree has fallen almost 50 percent during that time. James Sherk, “Technology Explains Drop in
Manufacturing Jobs,” Heritage Foundation Backgrounder No. 2476, October 12, 2010, http://www.heritage.org/research/reports/2010/10/

technology-explains-drop-in-manufacturing-jobs.

50. Economists William Baumol and William Bowen explored this phenomenon in the 1960s. It is also known as “Baumol’s Cost Disease.” The
original study examined the employment of musicians in an orchestra. The number of musicians needed to perform the works of Beethoven or

Mozart in a concert has remained unchanged for centuries. The real wages of those musicians has increased substantially because orchestras

must compete with other employers to attract employees.

51.  This applies broadly, including at the start of workers' careers when they decide which position to train for. A plumber may not be able to work
as an IT specialist, but if the plumber could have studied to become an IT specialist, then the Baumol effect will cause compensation in both

fields to grow at approximately the same rate.
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Appendix A: Productivity and Compensation Graphed Linearly

APPENDIX CHART 1

Compensation and Productivity
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Source: Heritage Foundation calculations using data from the U.S. Department of Labor, Bureau of Labor Statistics,

“Productivity and Costs,” http://www.bls.gov/Ipc/data.htm (accessed June 15, 2013); and Bureau of Labor Statistics,

Current Establishment Survey/Haver Analytics. Hourly wages are from the Current Establishment Survey and are

defined as the average hourly earnings of production and nonsupervisory employees on nonfarm businesses. B 2825 A heritage.org

The charts presented in this paper graphed the
log of productivity and compensation growth. This
illustrates the relative magnitude of changes consis-
tently over time. Appendix Chart 1 reproduces the
paper’s Chart 6 in linear form to illustrate the abso-
lute magnitude of changes during this time period.
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Appendix B: Price Indices Measuring Inflation

Consumer Price Index

The Bureau of Labor Statistics (BLS) calculates
the Consumer Price Index (CPI) to measure the
inflation that consumers experience in their daily
life. It uses a Laspeyres methodology, that is, the
BLS fixes the composition of a basket of goods that
the average consumer purchases in a base year and
measures how the prices of the goods in that basket
change over time. This methodology fails to account
for changes in consumers’ consumption patterns as
prices shift, also known as “substitution bias.” For
example, as iPods became less expensive, consum-
ers purchased more of them. iPods would thus come
to take up a larger share of the average consumer’s
basket of goods, but the Laspeyres methodology
ignores this effect.

The formula for computing a Laspeyres price
index is:

pL — E Ptdi—1
! Zpt—lfb—l

where, p, and q, represent the prices and quantities
in year t, respectively.

Personal Consumption Expenditures
and Implicit Price Deflator Indexes

To overcome this problem, the Bureau of
Economic Analysis uses a Fisher chain formula to
calculate the Personal Consumption Expenditures
(PCE) price index and the implicit price defla-
tor (IPD) for nonfarm businesses.*® A Fisher chain
formula takes the geometric mean of the Paasche
and Laspeyres price calculations. The Paasche

formula is a mirror image of the Laspeyres formula.
A Laspeyres index fixes the basket of goods in a base

year. A Paasche index fixes the basket of goods in the

current year and compares the price in the present

year to that of earlier years. By taking the geomet-
ric average of these formulas, these indexes capture

the change in consumers’ consumption patterns

between years.

The formula for a Paasche price index is

pP — Ztht
! Zpt—IQt

where p, and q, represent the prices and quantities
in year t, respectively. The Fisher chain price index
is calculated by taking the geometric mean of the
Laspeyres price index and the Paasche price index:

or
pr = /PtLPtP

For more details, see Bureau of Economic Analysis,

Z Ptge—1 Z Peqe
Z DPit—1Gt—1 Z DPi—1G:

“Concepts and Methods of the U.S. National
Income and Product Accounts,” Chapter 4,
October 2009, http://www.bea.gov/national/pdf/
NIPAhandbookchl-4.pdf (accessed June 26, 2013).

Pl =

52. Mishel, “The Wedges Between Productivity and Median Compensation Growth,” p. 1.

53. The IPD is the ratio of current dollar (nominal) output to the Fisher-chain value of that output.
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