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Abstract

Raising workers’ compensation requires increasing productivity. Com-
petition causes employees’ compensation to closely track the value of the
goods and services they produce. Firms that pay workers more than the
value that they add go out of business. Conversely, firms that pay their
employees less than the value they create see competitors steal their
employees away. This dynamic explains why more than 95 percent of
Americans earn more than the minimum wage—despite companies hav-
ing no legal obligation to pay more. Since 1973, employee productivity
has grown 81 percent; average compensation has increased 78 percent.
Economists from across the political spectrum agree that businesses
pay their workers according to their productivity. Nonetheless, some
analysts produce studies showing—falsely—that pay and productivity
have diverged since the 1970s. Studies that compare the same groups of’
workers and use the same measure of inflation, however, show that pay
growth closely tracks productivity growth.

ncreasing living standards depends on increasing worker produc-
tivity. Competition causes firms to tie wages closely to employees’
productivity. Since 1973, the average private-sector employee’s pro-
ductivity has increased by 81 percent, while their average compen-
sation has increased by 78 percent.
Some analysts have produced charts purporting to show that
productivity has grown sharply while pay has remained nearly flat.
These charts contain many methodological errors. They:

m Compare the pay of only some workers to the productivity of
all employees;
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KEY POINTS

m Employees’ compensation growth
closely follows their productivity
growth. Since 1973, average pro-
ductivity has grown by 81 percent
and average compensation has
grown by 78 percent.

m Some reports claim that com-
pensation stopped growing along
with productivity in the 1970s.
These reports make numerous
methodological errors, including
comparing the pay and produc-
tivity of different employees and
adjusting pay for inflation differ-
ently than productivity.

m Correcting these errors elimi-
nates the apparent gap between
productivity and compensation
growth. Comparing the same
workers and using the same
measure of inflation shows
that employers pay workers for
their productivity.

m Raising pay requires increas-
ing productivity. The key chal-
lenge facing policymakers is
helping workers to become
more productive.

m Policymakers should enact mea-
sures that help workers become
more productive, while eliminat-
ing barriers to using their existing
skills more productively.
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m  Count productivity growth of the self-employed,
but exclude their pay growth; and

m Measure inflation differently to calculate pay
growth and productivity growth.

Correcting these errors eliminates the apparent
gap between productivity and compensation growth.
Policies that try to boost compensation directly
(such as minimum-wage increases) calcify the job
market and increase unemployment. To help work-
ers get ahead, policymakers should pursue policies
that help them become more productive and reduce
regulatory barriers preventing them from using
their existing skills in the most productive way.

Higher Productivity Leads
to Higher Incomes

Raising workers’ compensation requires increas-
ing productivity. Employees’ compensation closely
tracks the value of the goods and services they pro-
duce.! Firms that pay workers more than the value that
they add go out of business. Conversely, firms that pay
their employees less than the value they create see
competitors poach their employees away. This dynam-
ic explains why more than 95 percent of Americans
earn more than the minimum wage, despite compa-
nies having no legal obligation to pay more. Compe-
tition causes employers to pay workers according to
their productivity.?

Chart1shows this cause and effect directly. It dis-
plays the growth of average employee productivity

and compensation in the non-farm business sector.?
Since 1973, hourly productivity has increased by 81
percent, net of depreciation. Average employee com-
pensation has increased 78 percent.

A similar relationship holds true at the sectoral
level. Workers in industries that have experienced
faster productivity growth have also enjoyed faster
compensation growth. For example, average hour-
ly productivity increased by 150 percent in the oil
and gas extraction sector between 1987 and 2013.
During that period, average hourly compensation
in that sector increased by 126 percent. Similarly,
productivity in grocery stores grew by just 16 per-
cent during those years. In that period, the average
real compensation of grocery store employees grew
by 19 percent.*

Higher productivity holds the key to raisingincomes.
As Federal Reserve Chairwoman Janet Yellen has
explained, “The most important factor determining
continued advances in living standards is productiv-
ity growth.” To increase workers’ pay, policymakers
need to find ways to increase their productivity.

False Claims that Pay
and Productivity Diverge

Many prominent public figures argue that pay and
productivity have diverged sharply. President Barack
Obama has stated that “since 1979, when I graduat-
ed from high school, our productivity is up by more
than 90 percent, but the income of the typical family
has increased by less than 8 percent.”® Labor Secre-
tary Tom Perez argues for new overtime regulations

1. See, for example, Daniel S. Hamermesh, “The Demand for Labor in the Long Run,” in Orley Ashenfelter and Richard Layard, eds., Handbook of

Labor Economics (Amsterdam: North-Holland Press, 1986), p. 429.

2. Technically, employers pay workers according to their marginal productivity, not their average productivity, so a workers' pay is determined by
the additional benefit of hiring him (or an equivalently skilled worker), given how many workers already work at the firm. In a Cobb-Douglas
production function, changes in marginal productivity are directly proportional to changes in average productivity (with that proportion
being the labor share of income). Research suggests that the demand for labor across the economy does not differ enormously from a
Cobb-Douglas production function. See ibid. This is also seen in the fact that the growth of average compensation closely tracks the growth
in average productivity across the economy. However, it is important to keep in mind that economic theory predicts that workers' pay follows

their marginal—not average—product.

3. The non-farm business sector consists of the entire economy except for general government, private households, and nonprofit organizations
that serve individuals and farms. It accounts for roughly three-quarters of overall U.S. economic activity.

4,  Heritage Foundation analysis of data from Bureau of Labor Statistics, Labor Productivity and Costs, “Industry Productivity.” Pay and
productivity inflation adjusted for 2013 dollars using the PCE deflator. Figures are for the four-digit NAICS sectors 2111 and 4451. See

Appendix A, Section 5 for more details on this calculation.

5. Remarks by Janet L. Yellen, chair of the Board of Governors of the Federal Reserve System, at the City Club of Cleveland, Cleveland, Ohio,
July 10, 2015, http://www.federalreserve.gov/newsevents/speech/yellen20150710a.htm (accessed November 9, 2015).

6. News release, "Remarks by the President on Economic Mobility,” The White House, December 4, 2013,
https://www.whitehouse.gov/the-press-office/2013/12/04 /remarks-president-economic-mobility (accessed November 9, 2015).
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The Baumol Effect

Pay and productivity do not necessarily move one-to-one at the industry level. This occurs because
of the “Baumol effect”—pay increases in industries with faster productivity growth (such as due to oil
and natural gas fracking) force employers in industries with slower productivity growth to raise wages
or lose employees to the higher-productivity sectors. In theory, the Baumol effect would cause payin all
industries to rise at the same pace as economy-wide productivity growth.

In practice this happens only partially. The Baumol effect does not apply when workers become
individually more productive: That increases their wages, but has little effect on workers whose
productivity has not changed. Instead, the Baumol effect applies where productivityincreases generally
in an industry and where workers can enter freely from lower-productivity sectors of the economy.
Practical barriers often prevent this from happening.

Forexample, differentjobs require different skill sets, and they may not translate between sectors. It would
take considerable training before a grocery store clerk could operate fracking equipment. Consequently,
productivity growth in the oil and natural gas sector has only a limited effect on grocery store pay.

Further, workers may have difficulty physically moving to higher-productivity jobs. Family or
personal ties may make workers unwilling to move. Beyond that, zoning regulations typically restrict
the supply (and thus increase the cost) of housing in most urban areas. This makes it harder for workers
to take advantage of jobs in which they could work more productively. Many potential employees who
could improve their prospects by working in Silicon Valley cannot afford to move there.

The government adds to the difficulty of switching jobs; government regulations often make it
illegal for workers to take jobs in different sectors. Approximately one-third of jobs in the economy now
require a government license.” Many of these licenses have little health or safety justification.” They
primarily serve to make it harder for workers to enter licensed sectors, reducing competition for those
who obtain the license.

Consequently, sectors with lower-productivity growth often do not need to raise pay to match that
of sectors with faster productivity growth. Educational, geographic, and legal barriers limit workers’
ability to take those jobs. To facilitate broad-based wage growth, policymakers should reduce or
eliminate these barriers to mobility.

*

Morris Kleiner and Alan Krueger, “"Analyzing the Extent and Influence of Occupational Licensing on the Labor Market,”
Journal of Labor Economics, Vol. 31(S1), pp. S173-5202 (2013).

For example, every state in the country requires a license to work as a barber.

on the basis that businesses allegedly no longer pay  (EPI).® EPIisaunion-backed think tank with aboard
workers according to their productivity.” of directors chaired by AFL-CIO President Rich-

These claims derive almost exclusively from  ard Trumka.? EPI’s reports juxtapose a measure of
reports produced by the Economic Policy Institute  payroll-survey-based employee compensation with

7. Noam Scheiber, “As His Term Wanes, Obama Champions Workers' Rights,” The New York Times, August 31, 2015.

8. See, for example, Josh Bivens and Lawrence Mishel, “Understanding the Historic Divergence Between Productivity and a Typical Workers' Pay,”
Economic Policy Institute Briefing Paper No. 406, September 2, 2015, http://www.epi.org/publication/understanding-the-historic-divergence-
between-productivity-and-a-typical-workers-pay-why-it-matters-and-why-its-real/ (accessed November 9, 2015).

9. The Economic Policy Institute receives 26 percent of its funding from labor unions. A third of EPI's board of directors are either presidents or
senior officials of labor unions, including the chairman, Richard Trumka. See Economic Policy Institute, “About” and "About: Board of Directors,”
http://www.epi.org/about/ (accessed November 9, 2015) and http://www.epi.org/about/board/ (accessed November 9, 2015).
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CHART1

Productivity and Compensation
Track Similarly

PERCENTAGE CHANGE
80%

= Productivity
== Compensation
60%
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Note: Productivity and compensation are adjusted for inflation
using the implicit price deflator for non-farm businesses.
Source: U.S. Department of Labor, Bureau of Labor Statistics, and
Haver Analytics, “Labor Force Statistics from the Current

Population Survey,” Employment to Population Ratio (25-54 years
old) and "Productivity and Costs,” non-farm business sector.
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net productivity growth since 1948. EPI shows pay
growth closely tracking productivity growth until the
early 1970s; then pay growth stalls while productivity
continues to increase.

The highlighted rows in Table 1 and the top and
bottom lines of Chart 3 replicate EPI’s methodology
for the non-farm business sector. (EPI’s reports typi-
cally include the government and nonprofit sectors,
for which productivity is conceptually difficult to
measure.)' EPI’s approach shows productivity grow-
ing 91 percent since 1973, while employee compensa-
tion has only grown 10 percent."

Little Academic Support

Academic economists largely reject this analy-
sis and the conclusion that salary no longer grows
with productivity. Harvard professor Martin Feld-
stein, the former president of the National Bureau
of Economic Research, concluded that the apparent
divergence results from comparing the wrong data.'?
Using the correct data, he finds that pay and produc-
tivity have both grown together. Staff at the Federal
Reserve Bank of St. Louis found the same result.'

Even prominent liberal economists who have
examined this question agree. Dean Baker, direc-
tor of the Center for Economic and Policy Research,
finds that pay growth tracks productivity growth
when comparing the same groups of workers and
using the same measure of inflation.”* Harvard
professor Robert Lawrence served on President
Bill Clinton’s Council of Economic Advisers; he
comes to the same conclusion.”” George Washing-
ton University professor Stephen Rose—a former
Clinton Administration Labor Department official
currently affiliated with the Urban Institute—like-
wise finds that the apparent gap between pay and

10. The Bureau of Labor Statistics (BLS) and the Bureau of Economic Analysis (BEA) cannot measure the market value of the production of
general government and nonprofit employees; they do not produce goods sold in the marketplace. Consequently, the BLS and BEA assume
government and nonprofit production equals the amount that governments and nonprofits spend, excluding transfer payments. A major

component of this spending is employee salaries. Including these sectors thus does not help researchers answer the question of whether

employers set pay according to productivity.

1. The numbers in Chart 3 differ from those in Figure A in Bivens and Mishel, “Understanding the Historic Divergence Between Productivity and
a Typical Workers' Pay,” in two main ways: (1) My estimates examine only the 1973-2014 period, not 1948-2014. As discussed in greater
detail in Appendix A, the Center for Data Analysis believes there are severe data quality issues with the pre-1973 payroll-survey-based
compensation data that EPI uses. (2) My estimates cover only the non-farm business sector and thus exclude non-profits and the government.

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

instead of total compensation.

13.  Richard G. 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 November 9, 2015).

14. 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 November 12, 2015).

15. Robert Lawrence, “The Growing Gap Between Real Wages and Labor Productivity,” Peterson Institute for International Economics Real Time

Economic Issues Watch, July 21, 2015.
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TABLE1

Compensation and Productivity
Percentage Growth Since 1973

NET HOURLY PRODUCTIVITY

Non-farm business sector 90.8%
l(;lrzr;—lgayr:;et;ﬁx)snsqzector, excluding self- 81.0%
HOURLY COMPENSATION

z’jgreorl\lizgl;\;e(ycglc))duction and non- 10.5%
All employees, non-farm business sector (CPI)  46.5%
All employees, non-farm business sector (PCE)  62.2%
All employees, non-farm business sector (IPD)  77.7%

Sources: See Appendix for details.
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productivity collapses under scrutiny.'® He con-
cludes that productivity growth continues to ben-
efit working Americans.

Most economists who examine the issue con-
clude that firms pay workers according to the value
they produce.

Productivity and Pay
for Different Workers

A major reason why some studies show a gap
between pay and productivity is that they compare
different groups of employees and ignore a portion
of employees’ compensation. These studies measure
the productivity of all employees as well as the self-
employed. However, they only consider the compen-
sation of some employees: private-sector “produc-
tion and non-supervisory employees” covered by the
Bureau of Labor Statistics (BLS) payroll survey."”

BLS data show that production and non-super-
visory jobs constitute about 63 percent of jobs in
the overall economy.'® This category excludes all
government employees, the self-employed, and
about 20 percent of private-sector firms’ employees.
Among the excluded are the majority of the most
highly paid workers in America. This makes a large
difference: Over the past generation, compensation
has risen faster among high earners than in the rest
of the economy.

Excludes Performance Pay. The payroll sur-
vey also excludes most performance-based com-
pensation, such as commissions, bonuses, and stock
options.!” Performance-based pay has become wide-
spread throughout the economy since the 1970s.2°
It has particularly grown among top earners. Many
senior corporate employees receive much of their
total compensation in stock options. If the company
does well, these stock options become valuable; if
it does poorly, they become worthless. For example,
Apple paid its former CEO Steve Jobs a salary of $1
a year. Jobs became a billionaire because his stock

16. Stephen Rose, “Does Productivity Growth Still Benefit Working Americans? Unraveling the Income Growth Mystery to Determine How Much
Median Incomes Trail Productivity Growth,” Information Technology and Innovation Foundation, June 2007,
http://www.itif.org/files/DoesProductivityGrowthStillBenefitWorkingAmericans.pdf (accessed November 12, 2015).

20.

The payroll survey measures only wages; it does not include benefits. The Economic Policy Institute imputes benefits to the payroll-survey-
based wages using data from the National Income and Product Accounts. See Appendix A for details on this imputation and mathematical
mistakes that EPl makes in doing so.

The Bureau of Labor Statistics payroll survey reported 96.8 million production and non-supervisory employees in the private sector in 2014. The
BLS household survey reported 146.6 million workers in the total economy. These figures include government employees, the self-employed,
private household workers, and farm employees. The payroll survey counts America's 7.1 million multiple job holders separately at each payroll
job they hold, while the household survey counts each employee once, no matter how many jobs he holds. To maintain comparability between
the surveys, it is necessary to count multiple job holders in the household survey on the same basis as the payroll survey. This yields 153.7 million
jobs in the overall economy, of which 63 percent are production and non-supervisory positions covered by the payroll survey.

The payroll survey instructs employers to report bonuses only if they are paid every pay period. See Bureau of Labor Statistics, “Current
Employment Statistics Survey Report Forms,” http://www.bls.gov/ces/idcfcesforms.htm (accessed November 12, 2015).

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.
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TABLE 2

Compensation and Productivity
Percentage Growth Since 1973

NET HOURLY PRODUCTIVITY

Non-farm business sector 90.8%
Non-farm busmess sector, excluding self- 81.0%
employment income

HOURLY COMPENSATION

Payroll'survey production and non- 10.5%
supervisory (CPI)

All employees, non-farm business sector (CPI)  46.5%
All employees, non-farm business sector (PCE) 62.2%
All employees, non-farm business sector (IPD)  77.7%

Sources: See Appendix for details.
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options became very valuable as Apple’s stock rose
under his leadership. The payroll survey excludes
such performance-based compensation.! Excluding
top earners and most performance pay makes aver-
age compensation appear to have grown more slowly
than it actually did.

Analyzing the pay and productivity of differ-
ent groups of workers while ignoring performance-
based pay distorts comparisons of compensation
and productivity.

Payroll Survey More Limited
than Recognized

Beyond these problems, the payroll survey does a
poor job of measuring the wages of production and
non-supervisory employees. BLS researchers have

found that the payroll survey shows much slower
wage growth for these “typical” employees than the
household survey finds.?

Most firms do not classify their employees as
“production and non-supervisory” employees. So
when the BLS surveys them, it often improperly
excludes workers whose wages it should report. It
appears that employers exclude the pay of most
of their salaried workforce.”® As economists at
the BLS, the Bank of Canada, and Drexel Univer-
sity examining this question recently concluded,
the “segment of workers for which establishments
have traditionally reported earnings in the CES
[Current Employment Statistics] is not represen-
tative of average earnings in the non-farm busi-
ness sector.”?* (The CES is the formal name for the
payroll survey).

There is no reason to expect a problematic mea-
sure of pay for primarily hourly workers to grow
in tandem with the productivity of all employees
across the economy. Economic theory does not pre-
dict that the pay of one group of workers should nec-
essarily match the productivity of another group
of employees. This particularly holds given the
faster growth in both performance-based pay and
top earnings since the 1970s. Companies expressly
use performance-based pay to tie their employees’
pay to their productivity. Theoretically, total pro-
ductivity growth should track the total compensa-
tion—including performance pay—of all workers in
the economy.

The shaded rows in Table 2 show how examining
all workers and including performance-based pay
changes the picture. The table uses total employee
compensation data from the National Income and
Product Accounts (NIPA). This change increases
compensation growth from 10 percent to 47 per-
centbetween 1973 and 2014. About two-fifths of this
difference comes from including irregular perfor-
mance-based payments (such as bonuses and stock
options), while just under three-fifths comes from

21. The Economic Policy Institute adjusts payroll survey wages for growth in benefits. However, the NIPA data it uses counts bonuses,
commissions, and stock options as wage and salary payments, so EPI's adjustment for the growth in benefits misses the growth in irregular

compensation.

22. Katharine Abraham, James Spletzer, and Jay Stewart, “Divergent Trends in Alternative Wage Series,” in John Haltiwanger, Marilyn Manser and
Robert Topel, eds., in Labor Statistics Measurement Issues (NBER, 1998), pp. 293-325, and Julien Champagne, Andre Kurmann, and Jay Stewart,
“Reconciling the Divergence in Aggregate U.S. Wage Series,” Bank of Canada Working Paper Series, forthcoming.

23. Ibid. Employers appear to report the wages of the primarily hourly employees covered by the Fair Labor Standards Act.

24, Champagne, Kurmann, and Stewart, “Reconciling the Divergence in Aggregate U.S. Wage Series,” p. 27.
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CHART 2

Steady Increases in Self-Employment Income

NET DOMESTIC PRODUCT PER HOUR
WORKED (1973=100)

200
180

All Net Domestic

Product
160
140 Excluding Self-
Employed
120
100
1973 1980 1990 2000 2010 '14

SELF-EMPLOYMENT AS SHARE OF NON-FARM

BUSINESS NET OUTPUT
15%
10.8%
12% (2014)
9%
6% 6.6%
(1983)
3%
0%
1973 1980 1990 2000 2010 ‘14

Note: Figures show sole proprietors’ income as a share of net domestic product in the non-farm business sector.
Sources: Heritage Foundation calculations using data from the Bureau of Economic Analysis, National Income and Product Account
Tables, Tables 1.9.4,1.9.5, 1.12, and unpublished Bureau of Labor Statistics data on hours worked by economic sector.
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examining the entire workforce instead of primarily
hourly employees.?

The Self-Employed

The studies showing a large pay/productivity gap
have another significant problem: They include the
productivity of the self-employed, but they exclude
their compensation. Many Americans work for
themselves through a sole proprietorship. Their
self-employment income takes many forms and is
difficult to classify as either employment income or
business profit.

Some sole proprietors are business owners,
though they often put much of their own labor into
their enterprises (such as a restaurant or corner
market owner). Other sole proprietors work in regu-
lar jobs; they simply work independently instead of
for a firm (a self-employed plumber or construction
contractor, for instance). Still others fall somewhere
in between (say, a trucker who buys his own rig and
drives routes he chooses).

The government also classifies the income from
many “new economy” jobs as self-employment
income. For example, Uber partners with drivers to
provide on-demand taxi-like services. Airbnb allows

25. Heritage Foundation Center for Data Analysis calculations based on ibid., Table 7. Champagne, Kurmann, and Stewart decompose the
difference between the CES payroll survey and the BLS Labor Productivity and Costs compensation data (which is calculated similarly, but
not identically, to NIPA all-employee compensation). Between 1973 and 2014, they concluded that 30 percent of the difference between
the two comes from including benefits or not, 28 percent comes from including irregular pay—primarily for highly paid employees—and
39 percent comes from covering all employees versus primarily hourly employees. The remaining 3 percent is unexplained. EPI presents
payroll survey data already adjusted for the growth in benefits (although their calculations contain errors—see Appendix A). Thus,
0.28/0.70 = 40 percent of the remaining difference comes from including irregular payments, and 0.39/0.70 = 56 percent comes from

covering all workers.
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TABLE 3

Compensation and Productivity
Percentage Growth Since 1973

NET HOURLY PRODUCTIVITY

Non-farm business sector 90.8%
Non-farm bus_mess sector, excluding self- 81.0%
employment income

HOURLY COMPENSATION

Payroll.survey production and non- 10.5%
supervisory (CPI)

All employees, non-farm business sector (CPI)  46.5%
All employees, non-farm business sector (PCE) 62.2%
All employees, non-farm business sector (IPD)  77.7%

Sources: See Appendix for details.
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people to rent out their residences. Etsy and eBay
allow artisans and artists to sell homemade goods
to customers worldwide. The Bureau of Economic
Analysis classifies these earnings as proprietors’
income.?®

Overall, self-employment production and income
has grown as a share of the economy since the
1970s.?” Chart 2 shows this increase visually.

Chart 2 shows that including self-employment
activities increases productivity growth by over 10
percentage points between 1973 and 2014. Chart 2
also shows the proportion of net output in the non-

farm business sector accounted for by self-employ-
mentincome;it hasincreased by almost a third since
1973.%8

The studies showing a pay and productivity gap
include this growth in the productivity of the self-
employed. However, they ignore it when measur-
ing employee pay. The payroll survey does not cover
people who work for themselves. Similarly, the self-
employed report their earnings to the IRS differently
than firms do for their employees. Consequently, both
the BLS payroll survey and the NIPA employee com-
pensation figures exclude self-employment earnings.

Counting self-employment activities toward pro-
ductivity but not compensation has little economic
justification. Analysts should eitherinclude or exclude
self-employment activities from both measurements.
In this context, excluding them makes the most sense.
By definition, the self-employed pay themselves
everything they produce. Including them sheds no
light on the question of whether firms pay their
employees commensurate with their productivity.

The highlighted row in the top panel of Table 3
shows the growth of net productivity, excluding self-
employment income. This exclusion reduces produc-
tivity growth between 1973 and 2014 from 91 percent
to 81 percent, closing about a quarter of the remain-
ing apparent gap between pay and productivity.

Consistent Measures of Inflation

Almost all of the remaining difference in pay and
productivity comes from measuring pay and produc-
tivity with different inflation indices. Proponents
of the pay gap theory measure inflation in work-
ers’ compensation using the Consumer Price Index
Research Series (CPI) % while measuring inflation in
workers’ productivity using the implicit price defla-
tor (IPD).?° These two inflation measures are not

26. Telephone conversation on August 28, 2015, with Kurt Kunze, Chief of the Income Branch of the Bureau of Economic Analysis.

27. ltis not clear whether the growth in self-employment income is happening because more Americans are working for themselves or because

the self-employed are earning more than before. IRS tax data show a significant increase in the number of Americans paying self-employment
taxes. Bureau of Labor Statistics data show no increase in the number of Americans who report that they are self-employed as well as

a reduction in self-employment hours worked since the mid-1990s. This could reflect individuals doing “gig"” work on the side and not
considering it a primary job when interviewed by the BLS, but other factors could also be at work.

28. Sole proprietors’ income accounted for 8.8 percent of net value added in the non-farm business sector in 1973, and 11.4 percent in 2014—a 30
percent increase. The proportionate increase is similar if counting sole proprietors’ income as a share of overall national income.

29. Throughout this Backgrounder, the acronym CPI refers to the Consumer Price Index Research Series. Typically, the research series is denoted

by the acronym CPI-U-RS.

30. Technically, EPI uses the implicit price deflator for net domestic product because they look at the total economy. The productivity figures
in this report are adjusted for inflation using an implicit price deflator for net value added in the non-farm business sector unless otherwise

expressly noted.
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TABLE 4

Compensation and Productivity
Percentage Growth Since 1973

NET HOURLY PRODUCTIVITY

Non-farm business sector 90.8%
Non-farm busmess sector, excluding self- 81.0%
employment income

HOURLY COMPENSATION

Payrolllsurvey production and non- 10.5%
supervisory (CPI)

All employees, non-farm business sector (CPI)  46.5%
All employees, non-farm business sector (PCE) 62.2%
All employees, non-farm business sector (IPD)  77.7%

Sources: See Appendix for details.
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directly comparable. They use different methodolo-
gies, different data, and cover different goods and
services. Between 1973 and 2014, the CPI reported
21 percent more price inflation than the IPD.

As a result, using different price indices creates
an artificial gap between inflation-adjusted pay and
productivity. For example, consider a self-employed
plumber who produces and thus earns $50,000 in
today’s dollars. Adjusting pay for inflation with the
CPI shows that plumber earns $10,500 in 1973 dollars.
But adjusting his productivity for inflation using the
IPD shows that he produces $12,700 in 1973 dollars—a
fifth more than he earns. Using different measures of
inflation makes it look like the plumber produces far
more than he pays himself, despite being self-employed.

This apparent gap between pay and productivity
does not exist in the real world; it is purely an arti-
fact of adjusting pay and productivity for inflation
differently. Making an apples-to-apples comparison
of compensation and productivity requires using
the same measure of inflation for both.

Three primary differences cause the CPItoreport
higher inflation than the IPD: (1) the CPI fails to reg-
ularly account for changing shopping patterns; (2)
the CPI uses different data to weight spending; and
(3) the CPI measures different goods and services.

Changing Consumption Patterns. Econo-
mists know that consumers respond to shifting
prices. As smartphones have become less expensive,
consumers have bought more of them, and fewer
of those goods and services for which prices have
risen. However, the CPI accounts for this “substitu-
tion effect” only infrequently. For this reason, most
economists believe that the CPI over-estimates
inflation.®! The IPD uses a “chained” methodology
that regularly takes account of changing spend-
ing patterns.

Less-Accurate Data. The IPD also uses more
accurate data than the CPI In calculating the CPI,
the BLS uses data from the Consumer Expendi-
ture Survey (CEX) to estimate how much consum-
ers spend on different types of goods and services.
This survey has significant biases. Studies show
that households recall large and repeated purchas-
es quite well. Consequently, the CEX measures the
amounts that Americans spend on rent and utilities
reasonably accurately. However, people often for-
get smaller and less regular purchases during their
interviews. This underreporting makes it appear
that Americans spend far more of their income on
housing, gas, or utilities than they actually do.?* The
costs of these goods have increased faster than other
goods and services. This “recall bias” increases CPI-
measured inflation—and decreases CPI-adjusted
compensation.®?

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

measuring inflation.

32. Thesia L. 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 November 16, 2015).

33. See, for example, Clinton P. McCully, Brian C. Moyer, and Kenneth J. 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 November 16, 2015). Between 2002 and 2007, the differences in weights
between the CPI 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.
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TABLE 5

Compensation and Productivity
Percentage Growth Since 1973

NET HOURLY PRODUCTIVITY

Non-farm business sector 90.8%
Zlnc;r;]g?rmet;?sigleosnsqzector, excluding self- 81.0%
HOURLY COMPENSATION

SPjgre?Uiiz:\;e(yC%rgduction and non- 10.5%
All employees, non-farm business sector (CPl)  46.5%
All employees, non-farm business sector (PCE)  62.2%
All employees, non-farm business sector (IPD)  77.7%

Sources: See Appendix for details.
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By contrast, the government calculates the IPD
using business sales data. Businesses keep detailed
records on their sales, so the IPD suffers from little
recall bias. As aresult, it shows lower inflation growth.

These technical differences in methodology do not
reflect substantive differences in underlying infla-
tion rates, although they do make the CPI less accu-
rate than the IPD. If the Bureau of Economic Analysis
used the CPI methodology to adjust for inflation, its
productivity estimates would also grow more slowly.

Using the Same Methodology Matters. These
first two methodological differences account for
much of the remaining apparent gap between pro-
ductivity and pay. The government produces anoth-
er consumer price index using the more modern IPD
methodology. Both the Federal Reserve and Con-
gressional Budget Office consider this alternative
index—the Personal Consumption Expenditures
(PCE) index—a more accurate measure of consumer
inflation than the CPI.3*

The highlighted row in the bottom panel of Table
4 shows total compensation growth, adjusting com-
pensation for inflation with the PCE instead of
the CPI. Using the PCE eliminates the differences
in inflation rates caused by (1) not accounting for
changing consumption patterns, and (2) using less
accurate data on consumer spending.

Measuring compensation inflation with the PCE
increases average compensation growth from 47
percent to 62 percent. Much of the apparent diver-
gence between compensation and productivity
thus does not exist in any meaningful sense in the
real world. It is a statistical artifact created by mea-
suring inflation differently for productivity than
for compensation.

Different Goods and Services. Finally, the IPD,
PCE, and CPI also measure different goods and ser-
vices. The CPI and PCE measure changes in prices
of consumption: the goods and services Americans
buy. The IPD measures the change in prices of goods
and services that Americans produce. These can dif-
fer. Americans produce many goods and services
that they then sell overseas. Conversely Americans
consume many products produced by other coun-
tries (such as oil). Prices of consumption and produc-
tion goods could well diverge if the “terms of trade”
have shifted.

In fact, this price divergence has not occurred
across the overall economy. Over the past genera-
tion, production prices and consumption prices have
moved almost in tandem. Since 1973, the PCE has
grown at almost exactly the same pace as the IPD
for net domestic product. Virtually no gap exists in
price growth for production and consumption goods
across the overall economy—if analysts examine
them with the same methodology.

A gap between the PCE and IPD does exist in
the portion of the economy covered by the non-
farm business sector. Measured prices have risen
much more quickly in non-profits, the government,
and owner-occupied housing than in the rest of the
economy. Consequently, the IPD for the non-farm
business sector—which excludes those sectors—has
risen more slowly than economy-wide price indices
for consumption or production.

34. Board of Governors of the Federal Reserve, “Current FAQ's: What Is Inflation and How Does the Federal Reserve Evaluate Changes in the Rate
of Inflation?" http://www.federalreserve.gov/fags/economy_14419.htm (accessed November 25, 2015), and Congressional Budget Office,
“The Distribution of Household Income and Federal Taxes, 2008 and 2009," July 10, 2012, http://www.cbo.gov/publication/43373

(accessed November 19, 2015).
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CHART 3

Methodological Choices Create Apparent Gap Between Productivity and Compensation

100%

PERCENTAGE CHANGE IN NON-FARM BUSINESS SECTOR

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

GAPS CREATED BY:
91% ,

<« Including self-employed productivity
81%
® 78%,

<« Using separate consumption and
i output price deflators

62% .
<« Using different inflation formulas and weights
47%

<« Examining some workers instead
of all employees

= Net hourly productivity

Net hourly productivity, excluding
self-employment income

Avg. hourly compensation,
all employees (IPD)

== Avg. hourly compensation,
all employees (PCE)

= Avg. hourly compensation,

-10%

1973 1980 1990 2000

all employees (CPI)

Avg. hourly compensation,
production and non-supervisory

employees

2010 14

Note: Data on all employee compensation comes from the National Income and Product Accounts and covers all employees but not the self-employed.
Sources: Heritage Foundation calculations using data from Bureau of Economic Analysis, National Income and Product Account Tables, Tables 1.9.4,
1.9.5,1.12, 113, and 6.2, http://www.bea.gov/iTable/index_nipa.cfm (accessed December 8, 2015); Bureau of Labor Statistics, Major Sector
Productivity, unpublished data on hours worked in the non-farm business sector, compensation inflation adjusted with the implicit price deflator for

net value added in the non-farm business sector.
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Using the Same Measure

The highlighted rows of both panels in Table 5
show productivity and average compensation in
the non-farm business sector, both adjusted using
the IPD. This change almost entirely eliminates the
remaining gap between pay and productivity. Aver-
age compensation growth rises from 62 percent to 78
percent—very close to the 81 percent growth in pro-
ductivity since 1973.

Whether measuring inflation with the IPD makes
sense depends on the question that analysts want to
answer. Researchers interested in how living stan-
dards have grown should measure compensation
growth with a consumption price index—preferably
the more accurate PCE. Consumption prices ulti-
mately matter for consumer welfare.

However, researchers asking whether compensation
has grown in line with productivity should measure

11
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CHART 4

Factors Explaining the Apparent
Difference Between Pay and
Productivity Growth

PERCENT CONTRIBUTION TO GAP

Difference between payroll
survey and NIPA all-
employee compensation

Difference in inflation
deflators

Including self-employed
workers' productivity but
excluding their pay

4.1%

All other factors Total: 100%

Source: Heritage Foundation calculations using data from Chart 3.
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both with the same production price index.?* Theoret-
ically, worker compensation should track production
prices. The resources that businesses have with which
to pay workers come from the sales of the goods they
produce. Changes in the “terms of trade” with foreign
nations may affect welfare, but they do not affect work-
ers’ productivity from their employers’ point of view.

For example, changes in international oil prices
make American consumers better or worse off. But
they donot affect the productivity of workers outside
the energy sector. Analysts would not expect hospi-
tals to change nurses’ pay because oil prices shifted.

Moreover, the math underlying chained price
indices means that figures estimated using differ-
ent indices are generally not comparable. Using one
price index to measure pay and another to measure
productivity produces statistical anomalies.? It cre-
ates apparent differences that have no meaning in
the real world. (See Section 4 of Appendix A for more
details on this problem.)

Consider again the self-employed plumber. By
definition his pay equals his productivity. If analysts
measured inflation in his pay with a consumption
price index, and in his productivity with the non-
farm business IPD, the difference in inflation rates
would make it appear that his productivity growth
outstripped his pay. Yet every year the plumber
would “pay himself” everything he earned. The
apparent gap between his productivity and pay never
appears in his actual bank account. Using the same
inflation measure avoids these statistical anomalies.
Using the same measure of inflation and compar-
ing pay productivity for the same group of workers
shows businesses compensate workers for the value
they create.

Breaking Down the Difference

Chart 3 illustrates the effect of these different
methodological choices. The yellow and green lines
show total employee compensation and net pro-
ductivity (excluding self-employment earnings),
respectively, in the non-farm business sector. They
replicate the data shown in Chart 1, and show that
productivity and pay growth have closely tracked
each other since 1973.

The top and bottom lines show the data that
believers in a pay-productivity gap usually display:
growth in hourly net productivity (including the
self-employed) and the growth in payroll-survey-
based compensation for production workers (infla-
tion-adjusted with the CPI). These charts show pay
and productivity diverging considerably.

The difference between these series illustrates
the effects of the different methodological choices.
The difference between the top two lines in Chart 3
shows the effect of including the productivity growth
of the self-employed. The difference between total
compensation adjusted with the IPD and the PCE
shows the effect of using output and consumption
price indices separately. The difference between
total compensation adjusted with the PCE and the
CPI shows the effect of using different formulas and
weights to measure consumer price inflation. The
gap between CPI-adjusted all-employee compensa-
tion and payroll-survey-based compensation shows

35. Martin Feldstein, “Did Wages Reflect Growth in Productivity?" Journal of Policy Modeling, Vol. 30, No. 4 (2008), pp. 591-594.

36. Karl Whelan, “A Guide to the Use of Chain Aggregated NIPA Data,” Federal Reserve Board, Finance and Economics Discussion Series No.
2000-35, June 2000, http://www.federalreserve.gov/pubs/feds/2000,/200035,/200035pap.pdf (accessed November 16, 2015).
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CHART 5

Labor Share of Net Income

The labor share of net income has fluctuated
little between 1973 and 2008, peaking in 2001.
After the Great Recession, however, the labor
share dropped from 70.6 to 68.3 percent.

LABOR AS SHARE OF NON-FARM
BUSINESS INCOME

100% o
Recession:
begins:

80% 70.6%

60%

40%

20%

0%

1973 1980 1990 2010 '14

2000

Note: This chart shows total employee compensation in the
non-farm business sector divided by net value added in the
non-farm business sector, excluding proprietors’ income. This
excludes self-employment income from both labor and total
income in the non-farm business sector.

Source: Heritage Foundation calculations using data from U.S.
Department of Commerce, Bureau of Economic Analysis,
National Income and Product Accounts Tables, Tables 1.95, 1.13,
and 6.2, http://www.bea.gov/iTable/iTable.cfm?ReglD=9&
step=T#reqid=9&step=1&isuri=1 (accessed November 9, 2015).
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the difference looking at all employees instead of
just some of them.

Chart 4 breaks down the proportionate contri-
butions to the claimed gap between productivity

and compensation. The difference between pay-
roll-survey-based compensation covering a sub-
set of the workforce and NIPA data on all business
employees explains 45 percent of the gap. Count-
ing the productivity growth of the self-employed
while excluding their pay growth explains 13 per-
cent of the gap. Using different methods to measure
inflation explains 39 percent.?” These three factors
account for all but 4 percent of the apparent gap
between pay and productivity. Over the past gen-
eration, employees’ compensation has risen in step
with their productivity.

Evidence from Labor Share of Income. Data
on workers’ share of income shows this clearly. A
large increase in productivity coupled with stagnant
compensation would cause workers’ share of overall
income to drop dramatically. Prominent liberal econ-
omist Paul Krugman once made this point memorably:

Now what should [Michael] Lind have done before

publishing this passage [stating that pay and pro-
ductivity have diverged]? He should have had an

internal monologue—something like this: “Hmm,
do these numbers make sense? Well, historically,
compensation of workers has been around 70 per-
cent of national income. So let’s say that initially,
output per worker is 100, and the wage is 70. Now
if productivity is up 30 percent, that means that

output is 130, while if wages are down 13 percent,
that brings the wage down to around 61, which is

less than half of 130—wow, that means that the

share of labor in national income must have fall-
en more than 20 percentage points. Let me check
that out in the Statistical Abstract....” Of course, if
he had, he would have found out that the share of
compensation in national income, far from declin-
ing 20 percentage points, was about the same (73

percent) in 1992 as it was in 1977, offering a clear
warning bell that something was wrong not only
with his numbers...but with his story.*®

On this point Krugman is correct. Chart 5 shows
the proportion of total income in the non-farm busi-

37. These figures are calculated as contributions to the 80.4 percentage point difference in payroll compensation growth versus net productivity
shown in Chart 2. For instance, IPD-adjusted NIPA compensation grew 31.3 percentage points faster than CPI-U-RS-adjusted NIPA
compensation. So differences in inflation deflators explain 31.3/80.4 = 38.9 percent of the apparent gap between productivity and pay.

38. Paul Krugman, “Who's the Real Economist?"” Slate, November 6, 1996,

http://www.slate.com/articles/news_and_politics/dialogues/features/1996,/whos_the_real_economist/_3.html (accessed November 16, 2015).
Krugman changed his views on this issue after becoming a pundit for The New York Times.
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ness sector earned by employees (instead of business
owners).?* The chart shows income after netting out
the effects of depreciation and excludes self-employ-
ment income from both employee compensation and
total income.*®

Between 1973 and 2008, the labor share of income
changed little. In 1973, workers claimed 70.0 percent
of netincome in the non-farmbusiness sector;in 2008
they claimed 70.9 percent. Then the labor share of
income dropped by roughly 2 percentage points dur-
ingthe Great Recession and subsequentweak recovery.

Ifemployers stopped paying workers according to
their productivity, the labor share of income should
have dropped sharply since the mid-1970s.* Instead,
the labor share of income remained relatively con-
stant for most of that period.*> Employers compen-
sate employees for their productivity.

Unequal Productivity Growth. Nonetheless
many workers’ earnings have grown at less than the
average rate of productivity growth. Chart 6 shows

Congressional Budget Office (CBO) data break-
ing down annual household labor compensation by
income quintile, and showing productivity growth
in the total economy. The productivity and compen-
sation figures are not precisely comparable because
they compare annual labor market earnings to
hourly productivity, and include households with-
out workers. However, they do provide a sense of how
total compensation has changed throughout the
workforce. (To mitigate the effects of demographic
changes on earnings Chart 6 shows the income of
non-elderly households without children.)*® The
CBO does not disaggregate earnings data by private
sector versus government, so the chart displays pro-
ductivity data for the entire economy.**

Across the overall economy, productivity has
increased by 58 percent since 1979.** Household
labor compensation has also grown—but at quite
different rates across the income distribution.
Labor compensation in the bottom quintile grew

39.

40.

41.

42.

43.

44,

45.

It is important to restrict attention to the non-farm business sector when examining labor share of income because housing counts as

capital income in the national accounts. The rise in home ownership and home values in the second half of the 20th century consequently
mechanically increased capital income and reduced the labor share in the total economy. See Matthew Rognlie, “Deciphering the Fall and Rise
in the Net Capital Share,” Brookings Institution Papers on Economic Activity, March 19, 2015,http://www.brookings.edu/about/projects/bpea/
papers/2015/land-prices-evolution-capitals-share (accessed November 16, 2015). This has no bearing on the question of whether firms pay
their employees according to their productivity. Restricting attention to the non-farm business sector excludes the housing sector.

Sole proprietors’ income combines both labor and capital income. Disentangling the proportion of self-employment income that belongs to
labor from the proportion that belongs to capital is conceptually challenging.

The BLS produces labor-share-of-income estimates for the non-farm business sector that show the labor share dropping to historically
unprecedented levels in the 2000s. This series differs from Chart 5 in two main ways: (1) It examines gross income instead of income

net of depreciation, and (2) it includes a historically inconsistent measure of self-employment income. Researchers at several Federal
Reserve Banks have noted that the BLS changed how it imputes self-employment income in the early 2000s. Previously, it attributed about
four-fifths of self-employment income to labor earnings. After 2001, the BLS attributes less than half of self-employment income to labor.
This creates a shift in the measured BLS labor share unrelated to real changes in economic activity or worker compensation.

See Michael W. L. Elsby, Bart Hobijn, and Aysegul Sahin, “The Decline of the U.S. Labor Share,” Federal Reserve Bank of San Francisco
Working Paper No. 2013-27, September 2013, http://www.frbsf.org/economic-research/files/wp2013-27.pdf (accessed November 19, 2015),
and Roc Armenter, “A Bit of a Miracle No More: The Decline of the Labor Share,” Federal Reserve Bank of Philadelphia Research Department,
Third Quarter 2015.

Another way of accounting for rising self-employment is to look only at income in the corporate business sector, which excludes sole proprietors.
Looking only at income—instead of output—also accounts for depreciation reducing useable output. This shows similar results. Employee
compensation rose from 71.2 percent of total income in the corporate business sector in 1973 to 72.3 percent in 2008, then fell sharply during
and after the Great Recession to 67.0 percent in 2014. Heritage Foundation calculations using data from NIPA Table 113, lines 3 and 4.

Comparing overall household labor income to hourly productivity growth can conflate changes in hours worked (either through entering/exiting
the labor force or working fewer/more hours at an existing job) with changes in hourly compensation. This is particularly an issue given the
demographic changes in the U.S. economy since the 1970s. The aging of the baby-boom generation has increased the proportion of retirees in
the economy. Social changes have increased the proportion of working mothers. Focusing on non-elderly childless households helps to avoid
conflating reduced earnings due to retirement or the increased labor supply of mothers with increased compensation. Selection into the non-
elderly childless has also changed over time.

The CBO uses the PCE deflator to adjust household income for inflation. In theory, both productivity and compensation should be adjusted
for inflation using the production price deflator. However, for the total economy—unlike for the non-farm business sector—the IPD for net
domestic product and the PCE deflator grew at almost identical rates between 1979 and 2011. Consequently, the chart uses the original CBO
data and adjusts productivity for inflation using the PCE deflator.

The CBO data go back only to 1979.
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CHART 6

Change in Real Labor Market Compensation and Net Productivity

PERCENTAGE 80%
CHANGE
69% Top quintile

60% 58% Hourly net productivity
58% Bottom quintile
40%
32% Fourth quintile
20% 20% Second quintile
18% Third quintile
0% =
-20%
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Note: Figures show inflation-adjusted labor market compensation, non-elderly households without children. Productivity figures differ from those
in Chart 3 because this chart shows data for the total economy, not just the non-farm business sector, and goes back to 1979 instead of 1973.
Sources: Heritage Foundation calculations using data from Congressional Budget Office, “The Distribution of Household Income and Federal Taxes,
20M," Supplemental Data, November 12, 2014, Table 14, https://www.cbo.gov/sites /default/files /cbofiles /attachments /494 40-Distribution-of-
Income-Taxes_Supplemental_0.xIsx (accessed November 5, 2015); Bureau of Economic Analysis, National Income and Product Accounts, Tables
1.9.5and 1.9.2, http://www.bea.gov/iTable/index_nipa.cfm (accessed December 8,2015); and unpublished data from the Bureau of Labor Statistics
on total hours worked in the economy and total proprietors hours worked.
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by 58 percent; almost exactly in pace with produc- Contrary to the arguments that unions and their
tivity growth. Average compensation in the top  allies make, the divergence between some work-
quintile grew somewhat faster—by 69 percent. But  ers’ pay and economy-wide productivity growth has
average compensation in the second, middle, and  not happened because employers deprived workers
fourth quintiles grew much less than average pro- of the fruits of their labor. Across the whole econo-
ductivity—by 20 percent, 18 percent, and 32 per- my, pay matches productivity growth. Pay growth
cent, respectively.*® Pay closely tracks productiv- also tracks productivity growth within industries.*®
ity across the economy. But many workers’ pay has  Rather, changes in the economy have increased
grown at less than the average rate of productivity  the relative value of some skill sets more than oth-
growth.*” ers. Relative demand has dropped sharply in rou-

46. The top quintile accounts for much more than one-fifth of total earnings in the economy. If the top quintile is paid according to their
productivity they account for much more than one-fifth of total productivity and productivity growth as well. If so, the top quintile would have
a much greater weight in calculating average productivity growth than the other quintiles. So it is not necessarily surprising to see productivity
growth more closely track top quintile earnings than other quintiles.

47. Bivens and Mishel presented a similar chart that showed productivity growing faster than pay for all workers below the 95th percentile. Their
Figure D differs from Chart 6 because it (1) uses different deflators to adjust pay and productivity while Chart 6 adjusts both with the PCE;
(2) looks at cash earnings instead of total compensation; and (3) uses Social Security Administration data on the entire population, including
elderly workers with fewer work hours. Including these workers mechanically reduces average earnings growth across the overall population.

48. For more details on this, see Appendix A, Section 5.
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tine occupations, such as for secretaries and manu-
facturing assemblers. Computers have automated
many of the tasks that human workers in those jobs
used to perform.

Atthe same time, demand has increased in non-rou-
tine jobs that machines cannot do. Workers with the
skills needed to use modern technology have become
dramatically more valuable to employers. Workers
with non-routine manual skills—such as nurses and
home-care aides—are also in greater demand.** Con-
sequently, pay has risen faster at the top and bottom
of the income distribution than in the middle, where
many of the jobs requiring routine skills exist.

Critics often correctly point out that median com-
pensation has grown more slowly than average pro-
ductivity, but they draw the wrong conclusions. The
economy does not face a large “divergence between
pay and productivity.”*° Rather, productivity has not
risen as fast among some groups of workers. Poli-
cymakers do not need to “reconnect” productivity
growth and pay. Rather, they should look for ways
to help workers become more productive. Market
forces will then force employers to increase compen-
sation. Policymakers can do this in two main ways:
helping workers increase their skills and reducing
barriers to using their existing skills productively.

Increasing skills. Better-educated and more-
skilled workers earn higher pay. Unfortunately, the
K-12 education system does not adequately prepare
many students for the modern workforce. The costs of
higher education then often impose a crushingburden
on many family budgets. Federal and state policymak-
ers can take many reforms to fix these problems and
help tomorrow’s workers become more productive:

1. Reforming K-12 education. Too many Ameri-
can schools fail to prepare their students for the
modern workforce. One-fourth of U.S. 12th-grad-
ers read below a basic level.” One in seven Amer-
ican adults is functionally illiterate.®® Anyone
lacking basic reading skills will have great diffi-
culty getting ahead. Union job protections make
it prohibitively difficult for schools to remove
ineffective teachers. Economists have found
that replacing the 5 percent to 8 percent of least-
effective teachers with average-quality teachers
would dramatically increase the lifetime earn-
ings of their students.>® States should immediate-
ly end education policies, such as extremely oner-
ous firing procedures, that serve the adults who
run public schools at the expense of the children
who need to learn.

2. Expanding access to charter and private
schools. Education savings accounts and char-
ter schools expand educational options, enabling
parents to send their children to schools better
suited to them. This makes them more produc-
tive workers as adults. Researchers find that stu-
dents who have scholarships for private schools or
who attend public charter schools are much more
likely to graduate from high school.®* A Math-
ematica study also found that attending charter
schools increases children’s earnings as adults.
The researchers found that Florida youth who
enrolled in charter high schools earned an aver-
age of 12.7 percent more—greater than $2,300
per year—when they reached their mid-20s than
their counterparts who attended standard public

49. David H. Autor, “Polanyi's Paradox and the Shape of Employment Growth,” paper presented at the Federal Reserve Bank of Kansas City
symposium “Re-Evaluating Labor Market Dynamics,” August 21-23, 2014, Jackson Hole, WY, http://economics.mit.edu/files/9835

(accessed November 19, 2015).

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

April 26, 2012, p. 1.

51.  U.S. Department of Education, “The Nation's Report Card: What Level of Knowledge and Skills Have the Nation's Twelfth-Graders Achieved?
(2013 Grade 12 Reading and Mathematics Results),” http://nationsreportcard.gov/reading_math_g12_2013/#/what-knowledge

(accessed November 19, 2015).

52. Institute of Education Sciences, National Center for Educational Statistics, “National Assessment of Adult Literacy,” 1992 and 2003,
http://nces.ed.gov/naal/kf_demographics.asp (accessed November 19, 2015).

53. Eric Hanushek, “The Economic Value of Higher Teacher Quality,” Economics of Education Review, Vol. 30, No. 3 (June 2011), pp. 466-479, and
Raj Chetty, John N. Friedman, and Jonah E. Rockoff, “Measuring the Impacts of Teachers II: Teacher Value-Added and Student Outcomes in
Adulthood,” American Economic Review, Vol. 104, No. 9 (September 2014), pp. 2633-2679.

54. Lindsey M. Burke and Rachel Sheffield, “School Choice in America 2011: Educational Opportunity Reaches New Heights,” Heritage Foundation
Backgrounder No. 2597, August 17, 2011, http://www.heritage.org/research/reports/2011/08/school-choice-in-america-2011-educational-

opportunity-reaches-new-heights.
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schools.?® Improving education makes workers
more productive, which raises their earnings.

Reducing the cost of higher education. Tech-
nology has made non-routine cognitive, social,
and analytical skills more important than ever
before. A college degree has become a prerequi-
site for many high-paying jobs. This development
has dramatically increased the demand to attend
college over the past generation, while the supply
of college openings has increased only modestly.
Federal accreditation requirements make starting
a new school very expensive. This combination of
rising demand and limited supply has combined to
send college tuition costs surging. The government
should reform accreditation to increase access to
college education, while ensuring that state regula-
tors do not stop low-cost innovations, such as mas-
sively open online courses (MOOCS), which could
make education dramatically less expensive.’®
Lower costs would facilitate gaining the skills and
productivity that enable workers to earn more.

Allowing workers to use their skills. Reform-

ing the U.S. education system to help students learn
more effectively would make them more productive
workers as adults, but such reforms would address
only part of the problems in the labor market.
Employers do not need every worker to have a col-
lege degree. Moreover, going back to school makes
little sense for many workers. Policymakers can
further improve the labor market by creating new
opportunities for workers to use their existing skills
more productively. Such policies include:

1.

Breaking down licensing barriers. One-third
of jobs in the economy now require a government

license to perform.”” For some of these jobs—such
as for surgeons and pharmacists—these licenses
protect consumer safety. But many jobs require
licenses despite virtually no safety concerns. For
example, every state in America requires barber
licenses. Halfof U.S. states license African American
hair braiders.”® Four states license interior design-
ers. These licenses are often onerous—the average
state requires barbers to study for over a year before
they can work.* Trade associations lobby for these
licensesin order torestrict competition. This keeps
many workers out of jobs in which they could excel.

States should replace most occupational licenses
with certification systems. Under a certification
system, practitioners can complete criteria to adver-
tise themselves as government-certified. However,
certification does not prevent uncertified practitio-
ners from working. They simply cannot advertise
themselves as such. Certification eliminates the
labor cartel that occupational licenses create while
providing a signal of quality to consumers. The
government should only license occupations with
pressing health or safety risks. This would expand
the job opportunities available to workers with rou-
tine skills displaced by modern technology. It would
enable them to move into jobsin which they can use
their existing skills more productively.

Allowing permissionless innovation. New
innovations are creating jobs for tens of thou-
sands of Americans. Food trucks have enabled
Americans without the capital to open a brick-
and-mortar restaurant to start their own restau-
rants. Uber has enabled many ordinary car own-
ers to make tens of thousands of dollars outside
their regular jobs.®® Airbnb allows Americans to

55.

56.

57.

58.

59.

60.

Kevin Booker et al., “Charter High Schools' Effects on Long-Term Attainment and Earnings,” Mathematica Policy Research Working Paper, January
2014, http://www.mathematica-mpr.com/~/media/publications/PDFs/education/charter_long-term_wp.pdf (accessed November 19, 2015).

Lindsey M. Burke and Stuart M. Butler, “Accreditation: Removing the Barrier to Higher Education Reform,” Heritage Foundation Backgrounder No.
2728, September 21, 2012, http:/www.heritage.org/research/reports/2012/09/accreditation-removing-the-barrier-to-higher-education-reform.

Morris Kleiner and Alan Krueger, “Analyzing the Extent and Influence of Occupational Licensing on the Labor Market,”

Journal of Labor Economics, Vol. 31, No. 2, Part 2 (April 2013), pp. S173-5202.

Paul Avelar and Nick Sibilla, “Untangling Regulations: Natural Hair Braiders Fight Against Irrational Licensing,” Institute for Justice, July 2014,
http://www.ij.org/images/pdf_folder/economic_liberty/untangling-regulations.pdf (accessed November 19, 2015).

Dick M. Carpenter et al., “License to Work: A National Study of Burdens from Occupational Licensing,” Institute for Justice, May 2012, Table 3,

http://ij.org/licensetowork (accessed November 19, 2015).

Disclosure: The spouse of an executive of Heritage Action for America, Inc., an affiliate of The Heritage Foundation, is an executive of Uber

Technologies, Inc.
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rent their homes while they are away. Such inno-
vations enable workers who might otherwise face
bleak job prospects to get ahead. Existing busi-
nesses do not like the competition. Restaurant
associations have heavily lobbied local govern-
ments to zone food trucks out of existence. Taxi
associations have successfully persuaded some
cities, including Seattle and Miami, to ban Uber.
Hotels have lobbied to restrict the use of Airbnb.
Americans should not have to obtain their com-
petitors’ permission to work, and the government
should stop suppressing disruptive innovations
that have enabled many workers to get ahead.

3. Expanding domestic energy production. Oil
and natural gas drilling requires extensive non-
routine manual labor. Many workers displaced
from factories or the construction sector could
earn a good living in the energy-extraction sec-
tor. America has trillions of dollars’ worth of oil
and natural gas, but federal policy has locked vast
quantities of these resources away from produc-
tion. Congress should open more federal lands to
oil and natural gas production, while requiring
regulatory agencies to quickly approve permits
for new oil and gas pipelines and liquid natural
gas export terminals. This would create hun-
dreds of thousands of new, relatively high-paying
blue-collar jobs for workers with manual skills.

Such reforms would help workers to become
more productive and allow them to use their exist-
ing skills more productively.

Conclusion

Economists from across the political spectrum
agree that businesses pay their workers according
to their productivity. Since 1973, employee produc-
tivity has grown 81 percent and average compensa-
tion has increased 78 percent. Nonetheless, some
analysts produce studies showing that pay and pro-
ductivity have diverged since the 1970s. These stud-
ies (1) compare the productivity and pay of differ-
ent groups of employees; (2) count the productivity
growth but ignore the compensation growth of self-
employed workers; and (3) use different measures
of inflation when calculating pay and productivity.
These methodological flaws are responsible for the
apparent gap. Comparing the same groups of work-
ers and using the same measure of inflation shows
that pay growth closely tracks productivity growth.

The key challenge facing policymakers is helping
workers to become more productive. To do so, poli-
cymakers should pursue educational reforms that
enable workers to acquire skills more easily. They
should also remove barriers, such as excessive occu-
pational licensing, that prevent workers from using
their existing skills productively. Such reforms
would address the actual problem underlying slower
pay growth in some sectors of the workforce.

—James Sherk is a Research Fellow in Labor
Economics in the Center for Data Analysis, of the
Institute for Economic Freedom and Opportunity, at
The Heritage Foundation.

18



BACKGROUNDER | NO. 3088
MAY 31, 2016

Appendix A: Methodological Errors in Research Finding

a Productivity-Pay Gap

Researchers have paid increasing attention to
the question of how best to compare productivity
and compensation growth. Researchers across the
political spectrum now agree on some of the ana-
lytical choices involved. For example, virtually all
researchers agree on the importance of including
total employee compensation—not just cash income.
Similarly, there is growing recognition of the impor-
tance of examining productivity growth net of
depreciation so as to focus on production growth
that is available for consumption.®

Nonetheless, a recent Economic Policy Institute
(EPI) report arguing that pay and productivity have
diverged contained several methodological errors.®
EPI made assertions that are factually untrue and
used data incorrectly. These errors materially affect
EPI’s conclusions. To assist other researchers exam-
ining these questions, The Heritage Foundation’s
Center for Data Analysis (CDA) catalogues these
errors here.

1. Price differences do not explain the differ-
ence between the CPI-U-RS and output defla-
tors. EPI researchers use different inflation defla-
tors to adjust productivity and pay for inflation. The
difference between them drives a significant portion
of the gap between pay and productivity they report.
EPI argues that differences in inflation growth rates
reflect differences in the prices of goods that Ameri-
cans consume versus those that they produce. As EPI
president Lawrence Mishel and researcher Joshua
Bivens write:

A third wedge important to examine...is the
“terms-of-trade” wedge, which concerns the fast-
er price growth of things workers buy relative
to the price of what they produce. This wedge is
due to the fact that the output measure used to
compute productivity and net productivity is
converted to real, or constant (inflation-adjust-
ed), dollars based on the components of national

output (GDP), while the compensation measures
are converted to real, or constant, dollars based
on measures of price change in what consumers
purchase. Prices for national output have grown
more slowly than prices for consumer purchases....

The fact that the CPI-U-RS has grown faster than

the IPD in recent decades simply means that pric-
es of goods and services consumed by households

have risen more rapidly than a basket of output in

the IPD.... [TThe differential behavior in the IPD

and the CPI-U-RS is a real characteristic of the

data reflecting the actual dynamics in the econo-
my, not a statistical illusion.®

This statement is incorrect. Consumer prices and
total economy output prices have grown at almost
the same rate. The CPI rises faster than the total-
economy IPD for methodological reasons: It uses a
fixed-basket methodology instead of a chained meth-
odology to estimate inflation, and it uses expendi-
ture weights derived from the Consumer Expendi-
ture Survey instead of from sales data.

The Bureau of Economic Analysis produces a con-
sumer price deflator that uses the same methodology
as the IPD, applied to consumption goods—the Per-
sonal Consumption Expenditure (PCE) price index.
The PCE reports inflation rates virtually identical to
the output-price-based IPD.

Appendix Chart 1 shows this visually. It displays
the growth of prices since 1973 reported by four dif-
ferent inflation measures: (1) the Consumer Price
Index research series, (2) the PCE price index, (3)
the IPD for Net Domestic Product, and (4) the IPD
for net value added in the non-farm business sector.
The total economy output price deflator and the con-
sumer price deflator grow at nearly the same rate.

The IPD and the PCE do diverge for the subset
of the economy contained in the non-farm business
sector. The non-farm business sector excludes sev-
eral sectors covered by the PCE where prices grew

61.  For more on the importance of including net output, see Matthew Rognlie, “Deciphering the Fall and Rise in the Net Capital Share,”

Brookings Papers on Economic Activity, March 19, 2015,

http://www.brookings.edu/about/projects/bpea/papers/2015/land-prices-evolution-capitals-share (accessed November 19, 2015).

62. Josh Bivens and Lawrence Mishel, “Understanding the Historic Divergence Between Productivity and a Typical Worker's Pay,” Economic Policy

Institute Briefing Paper No. 406, September 2, 2015.
63. Ibid., pp. 6 and 16-17.

19



BACKGROUNDER | NO. 3088

MAY 31, 2016
APPENDIX CHART 1
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2014, http://www.bea.gov/iTable/iTable.cfm?ReqlD=9&step=T1#reqid=9&step=1&isuri=1 (accessed November 12, 2015).
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considerably faster than the economy-wide average:
government expenditures on behalf of individuals,
nonprofit institutions serving households (NPISH),
and the rent implicit in owner-occupied housing.5*
Consequently, the non-farm business IPD has grown
more slowly than either the total-economy IPD or
the PCE.

However, EPI examined the total economy. For the
total economy, the differences between the CPI and both
the PCE and IPD are driven entirely by methodologi-
cal differences.% Itis erroneous to call this divergence

“terms of trade” or “real characteristics of the data.”

2. Including health care and nonprofits
increases PCE inflation rates. Virtually all econo-
mists—including those at the Economic Policy Insti-
tute—agree that a chained index (such as the PCE
and IPD) measures inflation more accurately than

a fixed-basket inflation index (such as the CPI). EPI
nonetheless uses the CPI on the basis that the PCE
includes goods and services not directly relevant to
consumer welfare: third-party health care spend-
ing and the expenditures of some nonprofit orga-
nizations. EPI argues that including these sectors
causes the PCE to understate the true inflation rate,
so it prefers the CPI. As Josh Bivens and Lawrence
Mishel write, the PCE

has the advantage that it is “chained” to account
for substitution bias. This chaining means, all
else equal, that it will show a slower rate of infla-
tion than the CPI-U-RS. However, the chained
aspect of the PCE only explains about a third of
the average annual difference between the CPI-
U-RS and the PCE. The remainder of the differ-

64. Prices and inflation are poorly measured in the government and NPISH sectors. The BEA prices output in these sectors at cost.

65. Itis also worth noting that the PCE and IPD closely track the movement of the chained CPI. The chained CPI differs from the CPI-U-RS only by
implementing chaining. See Scott Winship, “Debunking Disagreement Over Cost of Living Adjustment,” Forbes, June 15, 2015,
http://www.forbes.com/sites/scottwinship/2015/06,/15/debunking-disagreement-over-cost-of-living-adjustment/

(accessed November 18, 2015). The fact that the total-economy IPD, the chained CPI, and PCE all show similar inflation rates demonstrates
that differences in methodology—not differences in consumption versus output prices—drive the disparity between the IPD and the CPI-U-RS.
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ence highlights some possible disadvantages
with uncritically adopting the PCE as the deflator.

For example, the PCE deflator includes not just
consumption costs faced by households but
all consumption purchases made in the Unit-
ed States, regardless of whether the payer is a
household. So, for example, health care costs
that are borne by governments or employers are
included in the PCE. And the costs of rent paid
by nonprofit organizations are also included in
the PCE deflator, as are computers and associ-
ated equipment purchased by them. As the price
of rent has generally risen faster than overall
prices and the price of computers has plummet-
ed in recent decades, this leads to slower price
growth in the PCE, but this is not necessar-
ily accurately reflecting the living standards of
typical American households.

Given all of this, it seems to us that the virtues of
the CPI-U-RS outweigh those of the PCE deflator,
and this is what we use in our work.¢

This argument is erroneous. Including additional
medical spending and including nonprofit expen-
ditures leads to faster price growth in the PCE. If
the PCE excluded them, it would report even slower
inflation growth relative to the CPI than it current-
ly does.

Economists at the Bureau of Economic Analy-
sis (BEA) and the Bureau of Labor Statistics (BLS)
publish a detailed reconciliation of the difference
between the two inflation indices. They decompose
the difference into four components:

m  Aformulaeffect caused by using achained instead
of a fixed-basket methodology;

m A weight effect caused by goods and services with
different relative importance in the two surveys;

m A scope effect reflecting the two surveys covering
different goods and services;

m All other differences.

The BEA regularly publishes and updates this
reconciliation. Appendix Table 1 shows the average
contributions of these factors to the difference in
PCE and CPI inflation between 2002 and 2015. Over
this period, the CPI reported 0.29 percentage points
faster average annual inflation than the PCE. The
CPI grew at 2.20 percent a year, while the PCE grew
at 1.91 percent a year.

About three-fifths of this net difference—0.17
percentage point—comes from the formula effect.
The weight effect reduces PCE inflation by another
0.46 percentage point. The scope effect acts in the
opposite direction: Including additional goods and
services increases PCE inflation by 0.35 percentage
point a year.®”

The nonprofit and third-party health care expen-
ditures that concern EPI added 0.18 percentage
point a year to PCE inflation rates.®® Including them
causes the PCE to report faster—not slower—infla-
tion. Intuitively, health care prices and nonprofit
expenditures have grown faster than the over-
all inflation rate. The PCE’s expanded scope thus
increases the inflation rate it reports.

The PCE uses a superior chained formula and
uses more accurate weights to measure consumer
spending. As a result, it reports lower inflation than
the CPI. The PCE would report even less inflation if
its scope were restricted to the goods and services
EPI considers appropriate. The expanded scope of
the PCE offers no reason to use the upwardly biased

66. Bivens and Mishel, “Understanding the Historic Divergence Between Productivity and a Typical Worker's Pay,” p. 15; emphasis in original.

67. The scope and weight effects are closely intertwined. The CPI covers only about 75 percent of the total expenditures that the PCE does. This
reduces the PCE weight placed on every good and service covered in both surveys relative to the weight of that good or service in the CPI. BLS
economists have experimented with using PCE weighting data for only the goods and services included in the CPI. These estimates reflect
the pure effect of differences in weights independent of the scope of goods and services covered. It shows 0.1 percentage point less annual
inflation than the CPl—much smaller than the 0.46 percent weight effect reported above. This research also shows that the CPIl would report
0.3 percentage pointsa year greater inflation if it covered the same goods and services as the PCE. See Caitlin Blair, “Constructing a PCE-
Weighted Consumer Price Index,” National Bureau of Economics Research Working Paper No. 19582, October 2013,

http://www.nber.org/papers/w19582 (accessed November 19, 2015).

68. The medical scope effect is calculated as the contributions of physician services and hospital and nursing home services included in the PCE
but not in the CPI, minus the contributions of those same services included in the CPI but not in the PCE.
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APPENDIX TABLE 1

Differences in Scope of Medical
Services

CPI AVERAGE QUARTERLY GROWTH 2.20
Formula effect -017
Weight effect -046
Scope effect 0.35

Net effect in scope of medical services 017
Inclusion of non-profit institutions 0.01
serving households
Other -0.01
PCE AVERAGE QUARTERLY GROWTH 191

Sources: Heritage Foundation calculations using data from
Bureau of Economic Analysis, National Income and Product
Accounts, Underlying Detail Tables, Table 9.1.U - Reconciliation
of Percent Change in the CPI with Percent Change in the PCE
Price Index. Figures are average quarterly contributions to the
difference in CPI/PCE growth rates, averaged over the period
from Q12002 to Q2 2015.
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CPIL. Doing so inaccurately increases measured
inflation and decreases estimated real-wage growth.

3. Wages grew differently in the goods-pro-
ducing sector and overall private sector. The
BLS collects wage data for production and super-
visory employees in the private sector from 1964
onwards. Between 1948 and 1964, the BLS collected
wages only in the goods-producing sector (such as
manufacturing and construction). EPI combined
these two data series to create an hourly wage mea-
sure going back to 1948. EPI argues that the two sur-
veys cover generally similar groups of workers. As
Bivens and Mishel explain:

The most recent series of average hourly earnings
for production/nonsupervisory workers (avail-
able from the BLS Current Employment Statistics

[CES]) extends from 1964 to the present. Prior to
1964, the series of average hourly earnings of pro-
duction workers (also available from the BLS CES)
measured the earnings of a similar pool of work-
ers. We backcast the average hourly earnings of
production/nonsupervisory workers from 1964
to 1948 using the percent changes in the average
hourly earnings of production workers.*

This statement is incorrect. Goods-producing
workers constituted less than two-fifths of all work-
ers in the economy in 1964.”° They differed notice-
ably from workers in the rest of the private sector. In
the mid-1960s, production employees worked longer
hours and were disproportionately male relative to
service-sector workers.”! In the post-1964 period,
production-employee wages also grew faster than
service-sector workers’ pay.

Appendix Chart 2 shows hourly payroll-survey
earnings for production employees in the goods-pro-
ducing sector and the overall private sector (inflation-
adjusted with the PCE). From 1964 onwards, wages
grew noticeably faster in the goods-producing sector
than in the overall private sector. EPI provides no rea-
son to believe this did not occur before 1964 as well.

EPI uses a historically inconsistent amalgamation
of wages for different groups of workers to measure
employee compensation. It uses a faster measure of
wage growth until the mid-1960s, then switches to a
measure showing slower wage growth. This contrib-
utes to EPI’s conclusion that compensation growth
slowed after the 1960s. The payroll survey is a prob-
lematic measure of historical wages; combining wage
data for different workers makes it even less reliable.

4. Real variables calculated with different
chained price indices are not additive. The pay-
roll survey reports hourly wages. EPI estimated
workers’ total hourly compensation—including non-
cash benefits, such as health care—by multiplying
these hourly wages by the economy-wide compen-
sation-to-wage ratio.”> This approximates workers’

69. Bivens and Mishel, "Understanding the Historic Divergence Between Productivity and a Typical Worker's Pay,” p. 26; emphasis added.

70. InJanuary 1964, the payroll survey reported 39,913,000 production and non-supervisory employees; 15,313,000 of them (38 percent) worked

in the goods-producing sector.

71.  The payroll survey shows that in 1964, goods-producing employees put in an average of 40.3 hours a week and were 78 percent male. In the
private-service-sector, production and non-supervisory employees worked an average of 37.5 hours a week and were only 63 percent male.
Bureau of Labor Statistics, The Establishment Survey, Tables B-5 and B-7 / Haver Analytics.

72. The compensation-to-wage ratio is the ratio of total compensation to wage and salary earnings in the economy. So if 80 percent of the
average workers' earnings come in the form of wages or salary, the compensation-to-wage ratio is 1/(.8) = 1.25.
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APPENDIX CHART 2
Payroll Survey Wages
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Source: Heritage Foundation calculations using data from Bureau
of Labor Statistics, Current Employment Statistics, average hourly
wages for production and non-supervisory workers for the
goods-producing and entire private sector,
http://www.bls.gov/ces/ (accessed December 8, 2015).
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change in total compensation. However, EPI makes
a mathematical error in calculating the compensa-
tion-to-wage ratio. This error causes EPI to under-
state the growth of employee benefits and thus the
growth of total compensation.

The BEA recommends calculating figures such
as the wage share of compensation using current

dollars (unadjusted for inflation). The BEA website
warns of adding inflation-adjusted values measured
with different chained-price indices. The math sim-
ply does not work; the figures will not add correctly.
As the BEA website cautions:

[Clomparisons of two or more different chained-
dollar series must be made with caution, because
the prices used as weights in the chained-dollar
calculations usually differ from the prices in the
reference period, and the resulting chained-dol-
lar values for detailed GDP components usually
do not sum to the chained-dollar estimate of GDP
or to any intermediate aggregate.... It is usually
best to make comparisons of aggregate series in
current dollars or to use BEA’s estimates of con-
tributions to percent change.... In general, the
use of chained-dollar estimates to calculate com-
ponent shares or component contributions may
be misleading for periods away from the refer-
ence year.”

Nonetheless, EPI did this when calculating the
compensation-to-wage ratio. Bivens and Mishel
adjusted all employee compensation except health
benefits for inflation with the PCE index. They
adjusted health benefits for inflation with the sepa-
rate PCE sub-index for medical prices.”* They then
added these together to estimate real total com-
pensation and divided this figure by real wages and
salaries.”

This does not work. As the BEA explains, real
variables calculated with different chained-price
indices do not sum together and will produce mis-
leading estimates. The sum has no real-world inter-
pretation. Such calculations are particularly errone-
ous when the price of one component (such as health

73. Bureau of Economic Analysis, “National Economic Accounts,” Table 2.3.6, “Please Note: Caution on the use of chained-dollar NIPA estimates,”
http://www.bea.gov/iTable/definitions.cfm?did=1&reqld=9 (accessed November 19, 2015).

74. Bivens and Mishel, “Understanding the Historic Divergence Between Productivity and a Typical Worker's Pay,” p. 26. Bivens and Mishel's
justification for doing this is questionable. They write, “We separately deflate the health care component by a health care inflation measure

because the inflation adjustment for wages, the CPI-U-RS, has a very small weight for health care expenditures, primarily reflecting out-of-

pocket expenditures and not health care costs that are paid for workers by employers in employee benefits packages.” Ibid., p. 14. However,
they use the PCE deflator, not the CPI-U-RS, to calculate the compensation-to-wage ratio. Ibid., p. 26. As Bivens and Mishel point out, the PCE
deflator covers “healthcare costs that are borne by...employers.” Ibid., p. 15. There seems little justification for deflating medical expenditures
separately, given that the PCE deflator covers them. A better solution would be to inflation-adjust payroll-survey wages with the PCE, then
multiply by the compensation-to-wage ratio calculated using current dollars. This more accurate methodology would show payroll-survey-
based compensation rising by 24.4 percent since 1973 instead of the 8.7 percent that Bivens and Mishel report.

75. For this ratio, they inflation-adjusted wages and salaries in the denominator with the PCE.
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care spending) has grown disproportionately fast-
er than the other. As a Federal Reserve economist
warned researchers:

A crucial feature of this chain aggregation meth-
odology is that the real aggregate of X and Y will
generally not equal the arithmetic sum of the
real series for X and Y.... Moreover, this feature
applies most noticeably when we are dealing
with categories undergoing large changes in rela-
tive prices.”®

Adding figures calculated with different chained
price indices will significantly understate the
growth of the item that rose in price—in this case,
health care benefits. Consequently, EPI understates
the growth of employee benefits.”” It reports that the
proportion of compensation going to benefits rose 1.4
percentage points between 1979 and 2014.” Calcu-
lated correctly it rose 4.0 percentage points—almost
three times as much.” Consequently, EPI under-
states total compensation growth by approximately
3 percentage points over this period independent of
any other problems with using the payroll survey to
estimate wages.®°

5. Industry-level productivity substantially
affects industry compensation growth. The Eco-
nomic Policy Institute argues that the Baumol effect
means that workers’ wages grow independently of
industry-level productivity. As EPI contends:

[Elconomic theory is clear that industry-level
productivity bears no relation to the wages that
individual workers should expect to receive, pre-
cisely because labor market competition will
(roughly) equalize the wages of similarly pro-
ductive workers across industries.... [W]e show
empirically that there has not been a close corre-
spondence between industry-sector productivity
growth and sector compensation growth across
sectors in either the 1948-1973 or 1973-2014
periods.®

This claim is empirically false. Industry-level
productivity growth correlates strongly with com-
pensation growth—as long as researchers do not use
different price indices to adjust them for inflation.
Appendix Chart 3 demonstrates this visually, dis-
playing the log change in workers’ hourly real com-
pensation and productivity between 1987 and 2013.
On average, a one log point increase in an industry’s
productivity correlates with a 0.43 log point increase
in hourly compensation in that industry. Changes in
industry-level productivity explain over 40 percent of
the variation in industry-level pay over that period.?*

The Baumol effect occurs, but it is not an iron
law. Many factors prevent workers from switching
from low-productivity jobs to higher-productivity
ones. They may not have the skills necessary to work
in the higher-productivity jobs. Family concerns or
real estate prices may prevent them from moving
within commuting distance. Occupational licensing

76. Karl Whelan, “A Guide to the Use of Chain Aggregated NIPA Data,” Federal Reserve Board Finance and Economics Discussion Series No. 2000-35,
June 2000, http://www.federalreserve.gov/pubs/feds/2000/200035/200035pap.pdf (accessed November 18, 2015).

77. EPIlresearchers compounded this error by deflating all compensation except health care with the overall PCE. The overall PCE includes
employer health care spending. If EPIl analyzes the growth of health care benefits separately, it should also estimate the growth of non-health

care compensation with a price index that excludes health care.

78. Bivens and Mishel, “Understanding the Historic Divergence Between Productivity and a Typical Worker's Pay,” p. 14.

79. This calculation follows the methodology of Bivens and Mishel. Benefits are calculated as health insurance, life insurance, and pension
payments (NIPA Table 6.11) plus employer social insurance premiums (NIPA Table 6.10). Heritage estimated benefits as a proportion of total
compensation, defined as benefits plus wage and salary payments (NIPA Table 6.3). In current dollars, benefits rose from 12.4 percent of
compensation in 1973, to 14.4 percent of compensation in 1979, to 18.4 percent of compensation in 2014.

80. Using the EPI figures, the compensation-to-wage ratio in 1979 stands at 1/(1-.183) = 1.224 and rises to 1/(1-.197) = 1.245 in 2014. Multiplying
wages by the EPI compensation-to-wage ratio thus increases compensation by approximately 2 percentage points relative to wage growth.
Calculating in current dollars, the compensation-to-wage ratio rises from 1/(1-144) = 1168 in 1979 to 1/(1-184) = 1.225 in 2014. Multiplying
by the current dollar compensation-to-wage ratio thus increases compensation by approximately 5 percentage points.

81. Bivens and Mishel, “Understanding the Historic Divergence Between Productivity and a Typical Worker's Pay,” pp. 20-21; emphasis in original.

82. The coefficient on the regression of changes in log pay on changes in productivity pay is 0.426. The adjusted R-squared for this regression
is 0.439. In total, BLS had information available at the four-digit NAICS level in both 2013 and 1987 for 154 industries. The inflation measure
appears on both sides and thus drops out of this regression. The inflation measure used has no effect on either the log productivity coefficient
or R-squared as long as the same inflation measure is applied to both productivity and compensation.
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APPENDIX CHART 3

Industry-Level Pay and Productivity Growth Are Strongly Correlated
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requirements may legally bar them from entering
a field in which they could work more productively.
As a result, many employers in high-productivity
industries primarily search for employees already in
their industry. Most barbers in Ohio do not have the
option of moving to Silicon Valley and working for a
tech firm. Rising productivity in the tech sector thus
has little direct effect on their wages.

6. Employee compensation need not follow
other workers’ productivity. EPI often argues
that its graphs show that employers do not pay work-
ers according to the value they themselves produce.

For example:

m EPI President Lawrence Mishel writes that
“workers have been producing far more than they
receive in their paychecks and benefit packages
from their employers.”?

m Former EPI President Jeffrey Faux argued that
“the forty-year gap between wages and produc-
tivity refutes the theory that workers get paid
according to their efficiency.”®*

83. Lawrence Mishel, Elise Gould, and Josh Bivens, “Wage Stagnation in Nine Charts,” Economic Policy Institute, January 6, 2015,
http://www.epi.org/publication/charting-wage-stagnation/ (accessed November 19, 2015).

84. Jeffrey Faux, “Thomas Piketty Undermines the Hallowed Tenets of the Capitalist Catechism,” The Nation, April 18, 2014,
http://www.thenation.com/article/thomas-piketty-undermines-hallowed-tenets-capitalist-catechism/# (accessed November 18, 2015).
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m EPI staff write that “workers are working more,
making more goods, and not reaping the rewards
of their increased productivity. Instead, CEOs
and executives—the top 1% of earners—now take
home 20% of the nation’s income.”%

EPI cannot draw this conclusion from the data it
presents. EPI does not attempt to compare the pay
and productivity of the same employees.

EPI compares compensation for production and
non-supervisory employees—which covers about
five-eighths of the total economy—to the productiv-
ity of all workers in the economy. Economic theory
does not predict that the pay and productivity of
different groups of employees will necessarily track
each other, especially in the presence of barriers
to mobility.

Even abstracting from analytical errors, EPI can
claim no more than that pay and productivity have
grown differently among different groups of workers.
EPI’s data say nothing about whether workers’ pay
has grown in step with their own productivity.

85. Elise Gould, “What Should You Be Earning?" Economic Policy Institute Working Economics Blog, August 30, 2015,

http://www.epi.org/blog/your-pay/ (accessed November 18, 2015).
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Appendix B: Data and Methodology

This section explains the data sources and
methodology used in creating the charts displayed
throughout the Backgrounder.

Hourly Non-farm Business Compensation.
The National Income and Product Accounts (NIPA)
do not directly report data on compensation in the
non-farm business sector. Bureau of Economic
Analysis staff explained how to construct non-farm
business compensation from the publicly released
NIPA Tables.®® CDA analysts followed these direc-
tions to calculate total non-farm business-employee
compensation. This involved taking the compensa-
tion of employees, domestic industries (NIPA table
6.2, line 2) and subtracting from it:

m Farm compensation (Table 6.2, line 5);

m Federal general
(Table 6.2, line 88);

government compensation

m State and local general government compensa-
tion (Table 6.2, line 93);

m  Compensation, households (Table 1.13, line 43);
m Compensation, institutions (Table 1.13, line 50).

This measure of non-farm business compensation
excludes proprietors’ income and includes employees
in government enterprises producing goods and ser-
vices sold in the market (such as the U.S. Postal Ser-
vice). The CDA used NIPA-based non-farm business
compensation data instead of BLS data because the
BLS data imputes a portion of proprietors’ income
to labor, preventing the analysis of self-employment
and employee income separately. Additionally, BLS
changed how it imputes proprietors’ income in the
early 2000s and now attributes substantially less
self-employment income to labor than before.

BLS calculates detailed unpublished information
on hours worked in the economy. BLS has recently
begun releasing this information online.?” CDA ana-
lysts estimated hourly compensation by dividing
non-farm business-employee compensation by pri-
vate-employee and government-enterprise-employ-
ee hours worked in the non-farm business sector.

Charts 1 and 3 and Tables 1-5 in the main text of
this Backgrounder show the growth in hourly non-
farm business-employee compensation, inflation-
adjusted using the implicit price deflator for net value
added in the non-farm business sector (NIPA Table
1.9.4, line 3). Chart 3 and Tables 1-5 also show the
growth of this hourly compensation series inflation-
adjusted with the Consumer Price Index Research
Series (CPI-U-RS) and with the Personal Consump-
tion Expenditures price index (Table 2.4.4, line 1).

The total-economy all-employee compensation
data in Appendix Chart 4 show the growth in total
compensation (NIPA Table 6.2, line 1) divided by
total non-proprietor hours worked from the BLS
data, inflation-adjusted with both the CPI and IPD
for net domestic product.

Hourly Payroll Compensation. The BLS Cur-
rent Employment Statistics survey (CES, also
known as the payroll survey) estimates hourly wages
for private-sector production and non-supervisory
employees from 1964 onwards. The CES does not
estimate total compensation, which includes ben-
efits. For the payroll compensation data presented
in Chart 3 and Tables 1-5, CDA analysts followed
a methodology similar to that used by Bivens and
Mishel to impute total compensation from hour-
ly wages. CDA analysts multiplied average hourly
wages by the non-farm business sector compensa-
tion-to-wage ratio. This ratio consists of total com-
pensation in the non-farm business sector divided
by total wage and salary disbursements in the non-
farm business sector.®® The CDA performed this

86. Correspondence with Kurt Kunze, chief of the Income Branch of the Bureau of Economic Analysis, on September 2, 2015.

87. Bureau of Labor Statistics, “U.S. Total Hours Worked by Sector...," http://www.bls.gov/Ipc/special_requests/us_total_hrs_emp.xIsx

(accessed November 19, 2015).

88. Total compensation in the non-farm business sector was calculated as described above without any adjustment for hours worked. Total wages
in the non-farm business sector were calculated as total wages and salary disbursements in domestic industries (NIPA Table 6.3, line 2)
minus farm wages and salaries (Table 6.3, line 5) minus federal, state, and local general government wages (Table 6.3, lines 78 and 83) minus
household and institution wages and salaries (Table 1.13, lines 44 and 51).
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calculation using current dollars and adjusted the
resulting hourly compensation series for inflation
using the CPI-U-RS. This calculation excluded sole
proprietors’ income.

For the total economy payroll compensation
measure in Appendix Chart 4, CDA analysts multi-
plied the payroll survey wages by the total economy
compensation-to-wage ratio (NIPA Table 6.3, line 1
divided by Table 6.2, line 1).

Hourly Net Productivity. CDA analysts calcu-
lated net productivity (as shown in Charts 1 and 3
and Tables 1-5) by dividing annual net value added
in the non-farm business sector (Table 1.9.5, line 3)
by the total hours worked in the non-farm business
sector reported in the Bureau of Labor Statistics
unpublished data. This figure was adjusted for infla-
tion using the implicit price deflator for net value
added in the non-farm business sector (Table 1.9.4,
line 3).

Hourly Net Productivity, Excluding Self-
Employment Income. CDA analysts calculated net
productivity excluding self-employment income in
the non-farm business sector (as shown in Charts 3
and Tables 1-5) by subtracting non-farm proprietors
income (Table 1.12, line 11) from net value added in
the non-farm business sector (Table 1.9.5, line 13).
They divided this series by the BLS estimates for
employee hours worked in the non-farm business
sector in businesses and government enterprises.
The CDA analysts inflation-adjusted this series with
the implicit price deflator for net value added in the
non-farm business sector (Table 1.9.4, line 3).

Total economy net productivity (as in Appen-
dix Chart 4) refers to net domestic product (Table
1.9.5, line 1). For total-economy net productivity,
excepting self-employment income (as in Appen-
dix Chart 4), CDA analysts subtracted total propri-
etors’ income (Table 1.12, line 9) from net domestic
product. They divided these measures by the BLS
measure of total economy hours and total economy
hours excluding those worked by farm and non-farm
proprietors, respectively. CDA analysts adjusted
productivity for inflation in Chart 6 using the PCE
index (Table 2.4.4, line 1). The Congressional Bud-

get Office uses the PCE index to adjust household
income for inflation, and it reports inflation rates
almost identical to the implicit price deflator for net
domestic product (Table 1.9.4, line 1). In Appendix
Chart 4, CDA analysts adjusted productivity using
the IPD for net domestic product.

Industry-Level Productivity and Compen-
sation. For the data presented in Appendix Chart
3, the CDA obtained industry-level productivity
and compensation figures from the BLS’s “Industry
Productivity” data.®® CDA analysts calculated the
log change in total compensation (series code L02)
and total value of production (series code T30), both
divided by total hours (series code L20), between
1987 and 2013. All figures were inflation-adjust-
ed with the PCE deflator. Figures presented at the
4-digit NAICS level.

Self-Employment Income Share. CDA analysts
calculated the self-employment share of net income
in the non-farm business sector (as shown in Chart
2) by dividing non-farm proprietors’ income (Table
1.12, line 11) by net value added in the non-farm busi-
ness sector (Table 1.9.5, line 3).

Labor Share of Net Income. CDA analysts cal-
culated the labor share of net income by dividing
nominal non-farm business employee compensa-
tion (as described above) by nominal net value added
in the non-farm business sector, excluding non-
farm proprietors’ income (as described above). This
excludes the effects of both depreciation and rising
self-employment income.

Household Labor Market Income. The Con-
gressional Budget Office reports data on household
income and market income by quintile.”® The data
in Chart 6 show the growth in labor income by quin-
tile. CDA analysts calculated this from CBO data
by multiplying each quintile’s average-market com-
pensation by the percentage of market compensa-
tion earned through labor activities. This consists
of cash wages and salaries, employees’ contributions
to deferred compensation plans, employer contribu-
tions to health insurance, employers’ share of pay-
roll taxes, and the CBO’s estimates of the incidence
of the corporate tax borne by labor.

89. Available at Bureau of Labor Statistics, “Industry Productivity,” database, http://download.bls.gov/pub/time.series/ip/

(accessed November 22, 2015).

90. Congressional Budget Office, “The Distribution of Household Income and Federal Taxes, 2011," supplemental data, November 12, 2014, Table 14,
https://www.cbo.gov/publication/49440 (accessed November 19, 2015).
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APPENDIX CHART 4

Productivity and Compensation Growth in Total Economy
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Appendix C: Total Economy Figures

This report focused on the non-farm business
sector because prices do not meaningfully exist in
the government and nonprofit sectors of the econo-
my; they do not sell goods and services in the mar-
ket. The charts showing a gap between pay and pro-
ductivity typically show the total economy (a choice
that reduces the gap they display). Appendix Chart 4
shows the growth in pay and productivity across the
total economy sector. This chart is directly compa-
rable with Figure C in Bivens and Mishel (2015).

Payroll-survey-based compensation has risen
12.4 percent since 1973, adjusted for inflation with

the CPL.” Looking at the compensation of all employ-
ees increases compensation growth to 45.2 percent.
Adjusting for inflation with the IPD for net domes-
tic product further increases average compensa-
tion growth to 62.1 percent. Net productivity in the
total economy has grown 72.6 percent since 1973.
Productivity exclusive of self-employment income
has grown 66.4 percent. Compared on an apples-
to-apples basis, productivity has grown only 4.3
percentage points faster in the total economy than
hourly compensation.

91. This differs from the amount reported in Chart 2 because it is calculated with the total economy compensation-to-wage ratio, not the non-

farm business compensation-to-wage ratio.
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Appendix D: Price Indices Measuring Inflation

Consumer Price Index

The Bureau of Labor Statistics (BLS) calculates
the Consumer Price Index (CPI) to measure the infla-
tion 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 purchasesin abase year and measures how
the prices of the goods in that basket change over time.
This methodology fails to account for changes in con-
sumers’ consumption patterns as prices shift, also
known as “substitution bias.” For example, as iPads
became less expensive, consumers purchased more
of them. iPads 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

Pg‘ _ Iprqe-1
Ip—1q.-1

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

Personal Consumption Expenditures
and Implicit Price Deflator Indices

To overcome this problem, the Bureau of Eco-
nomic Analysis uses a Fisher chain formula to calcu-
late the Personal Consumption Expenditures (PCE)
price index and the implicit price deflator (IPD) for
non-farm 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 geometric average of
these formulas, a Fisher chain index accounts for
the change in consumers’ consumption patterns
between years. This more accurately reflects chang-
es in purchasing power.

The formula for a Paasche price index is

Pf _ 2Peq:
2pe—1q;

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:

PtF = ,/PtLPtP

or

Xp-1q:-1
Ip:-1q;

Xpiqe—1
Xp:-1q:-1

For more details, see Bureau of Economic Anal-
ysis, “Concepts and Methods of the U.S. National
Income and Product Accounts,” Chapter 4, October
2009, http://www.bea.gov/national/pdf/NIPAhand-
bookchl-4.pdf (accessed November 24, 2015).

A Fisher chain price index will typically estimate
lower inflation than a Laspeyres index, given the
same underlying price and quantity data. This dif-
ference in formulas explains about three-fifths of
the difference in inflation rates reported by the CPI
and the PCE indices.

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