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Productivityand Real Wages:
Is There a Puzzle?
IN RECENT PUBLIC DISCUSSION of labor income in the United States,

considerable concern has been voiced that real wages are not keeping
up with productivity growth (or are declining), that sharply rising fringe
benefit costs are undermining gains in take-home pay, and that workers
in other countries are enjoying better pay increases than U.S. workers.
Two frequently cited measures published by the Bureau of Labor Statistics (BLS), which are shown in figure 1, highlight some of these concerns.
The first measure-the growth in real hourly compensation in the
nonfarm business sector-has slowed to 0.4 percent a year from 2.4 percent a year over the 1960-73 period. Meanwhile, hourly output per
worker has grown at 0.9 percent a year-noticeably faster than hourly
compensation, although down considerably from its 1960-73 annual
growth rate of 2.5 percent. In an economy where real wage growth has
paralleled the rise in productivity over the long run, this apparent divergence implies that the benefits of increased productivity have not been
distributed in the expected way over the past two decades.
The second BLS measure-real hourly earnings of nonsupervisory
employees-excludes employer payments for pension, health care, employment taxes, and other nonwage costs that are counted in real hourly
We would like to thank Hilary Sheldon and Kris Mitchener for excellent research assistance and Kathleen Bucholz for helping to prepare the manuscript.
1. U.S. Bureau of Labor Statistics (1993, 1994).
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Figure 1. Productivity and Real Hourly Wages, 1960-93a
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Source: Authors' calculations based on U.S. Bureau of Labor Statistics (1994) and U.S. Bureau of Labor Statistics,
consumer price index.
a. Productivity is output per worker-hour for nonfarm business deflated by the output deflator for that sector.
Real hourly compensation for nonfarm business and real hourly earnings for private nonagricultural production
workers and nonsupervisory workers are deflated using the CPI for urban workers.

compensation. This measure has actually declined by a startling 15 percent since 1973. This difference between real hourly compensation and
real hourly earnings is often attributed either to the rising costs of wage
supplements, particularly medical insurance, or to a widening gap between the wage rates of nonsupervisory versus supervisory workers.
These two measures of labor earnings, and the comparisons between
them and productivity, are often flawed, however, by inconsistencies in
how the data are presented, biases in the survey of hourly earnings, and
differences among the price indexes used to adjust for inflation. In what
follows, we isolate some of these factors to arrive at a more meaningful
assessment of U.S. real wage growth and its relation to productivity. In
the final section of the paper, we also compare U.S. wage growth with
that in other industrial countries.

Trends in U.S. Productivity Growth and Real Compensation
The divergence since 1973 between real wage growth and productivity growth in the published data greatly overstates the departure from
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Table 1. Productivity and Real Wages in the Nonfarm Business Sector, 1960-93
Percent per year

Indicatota

1960-73

1973-93

1973-83

1983-93

Hourly compensation (CPI)
Productivity (NFGDP)
Hourly compensation (NFGDP)
Hourly compensation (PCE)
Hourly fringe benefits (PCE)
Hourly wage (PCE)

2.4
2.5
2.5
2.4
6.0
2.0

0.4
0.9
0.8
0.6
1.9
0.4

0.2
0.6
0.5
0.9
3.8
0.4

0.5
1.2
1.0
0.3
0.6
0.3

3.1
3.1
3.2
3.1
3.0
2.5

5.8
5.6
6.1
6.0
5.8
5.7

7.7
8.1
8.4
8.4
7.8
7.3

4.0
3.3
3.8
3.6
3.8
4.0

Alternativedeflator-s
PCE implicit
NFGDP
CPI-U (urban consumers)
CPI-W (urban workers)
CPI-U-X (adjusted)
PCE (fixed-weight)

Source: Authors' calculations based on U.S. Bureau of Labor Statistics (1994); U.S. Bureau of Labor Statistics,
consumer price index; and the National Income and Prodtict Accounts (NIPA).
a. Computed using the consumer price index (CPI), the personal consumption expenditures (PCE) deflator, or the
output price deflator for nonfarm business (NFGDP) as indicated in parentheses.

the way productivity gains have been distributed historically. This can
be seen by decomposing the divergence in those data into two parts-a
sharp fall in labor's terms of trade, meaning that the prices workers pay
for goods have been rising faster than the prices of the goods they produce, and a small decline in real compensation relative to productivity
when both are deflated using a common price index.
These points are quantified in table 1. The first two lines report the
growth of real hourly compensation and productivity in the private nonfarm business sector as reported by BLS.2 They show that productivity
growth fell sharply off its historical rate after 1973, accounting for most
of the slowdown in real wage growth. The published measure of real
hourly compensation slowed even more than productivity after 1973,
mainly because the consumer price index (CPI) used to deflate compensation grew faster than the output deflator used to deflate productivity.
The third line of table 1 shows hourly compensation deflated by the
output deflator (NFGDP) instead of the CPI. Since 1973, this measure of
2. The index of productivity is most commonly computed using a concept of hours
paid for all persons, which includes an estimate for the self-employed. A comparable measure of wages is obtained by imputing a wage rate to the self-employed that equals that of
employees in specific industries. For nonfarm business, there is no significant difference
between changes in the wage rate of employees and all persons.
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real compensation, which is often referred to as the real product wage,
has grown about 0.1 percent a year more slowly than labor productivity.
This small difference is the extent of the genuine departure from average
historical experience.
Differences between the growth of productivity and the growth of the
real product wage reflect variations in labor's share of total nonfarm income. Labor's share of nonfarm income, which has averaged 65.7 percent over the postwar period and which is slightly procyclical, peaked at
67.8 percent in 1980 and 1982 and declined to 65 percent by 1993. The
near constancy of labor's share of nonfarm income in the long run has
been used by economists to justify the use of the Cobb-Douglas production function in modeling the long-run behavior of pricing, production,
and factor use. The small decline in labor's share since 1982, which was
preceded by a small rise, does not call into question this long-run characteristic.

Measuring Price Changes
We now look more closely at alternative price indexes used to adjust
for inflation.
CPI versus PCE Deflator
The Bureau of Labor Statistics uses the CPI for urban households
(CPI-U) to adjust hourly compensation and uses the CPI for urban workers (CPI-W) to adjust hourly earnings. Both indexes, however, have experienced a major change in their construction that severely distorts the
historical trend. Prior to 1983, all versions of the CPI measured homeownership costs by assigning a large weight to changes in mortgage interest rates, even though such changes would affect only a small number
of households. Starting in 1983 for the CPI-U and in 1985 for the CPI-W,
the BLS changed the housing component of the index to a concept of
rental equivalency, in which the costs to homeowners change in line
with the rental rates for comparable housing. Because the changeover
occurred at a cyclical peak in mortgage interest rates, the CPI, when
compared with alternative indexes, increases much more during the
period of rising nominal interest rates (the 1970s and early 1980s) and
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Figure 2. Relationships among Various Price Series, 1960-93a
Index, 1960= 1.0
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Source: Authors' calculations based on U.S. Bureau of Labor Statistics (1994); U.S. Bureau of Labor Statistics,
consumer price index; and the National Income and Product Accounts (NIPA).
a. The CPI-U is the consumer price index for urban consumers. The output deflator is for nonfarm business. The
PCE deflator is the personal consumption expenditures deflator.

and does not decline during the subsequent period when interest rates
fell. As a result of the changed methodology, the CPI greatly overstates
the rise in the price level and understates real wage gains since the late
1970s.
For this reason, we choose to use another deflator, the personal consumption expenditures implicit deflator (PCE deflator) from the national
accounts, to measure consumer price changes; it is conceptually equivalent to the output deflator used to measure productivity, and it provides
a historically consistent measure of price changes. In addition to their
treatments of housing costs, the CPI and PCE deflator also differ in the
weights attached to specific consumption items. For example, the CPI
only reflects out-of-pocket costs for health care, whereas the PCE deflator treats employer and government payments as income transfers to
households and reflects the full cost of health care as consumption.
Also, the individual expenditure weights used to construct the CPI are
adjusted infrequently, whereas the PCE deflator is constructed to reflect
shifts in the composition of spending among major expenditure categories. As shown in figure 2, the discrepancy between the CPI-U and
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PCE deflator increased throughout the 1970s, peaked at 9 percent in
1982, and still amounted to about 5 percent in 1993.
Changes in Labor's Ter-msof Trade
Yet, even when measured by the PCE deflator, the prices that workers pay as consumers have been rising significantly more rapidly than
the prices of the products they produce. This important change in relative prices, what we call labor's terms of trade, is shown by the change
in the ratio of the nonfarm output deflator to the PCE deflator in figure
2. It indicates that while the terms of trade improved by 3 percent over
the 1973-83 period-generating real wage gains in excess of productivity growth-this has been followed by a dramatic 6 percent decline in
labor's terms of trade over the past decade. Thus, real hourly compensation, using the PCE deflator, has grown at only one-quarter the rate of
labor productivity since 1983-0.3 percent a year compared with 1.2
percent a year.
The size of the change in workers' terms of trade is surprising and unprecedented in the historical data. Because consumption constitutes
such a large part of total output, the two indexes normally move closely
together. Moreover, two likely sources for the divergence can be ruled
out. First, the external terms of trade with other countries played no significant role in the relative price movements within the United States.
The relative price of imports did rise and fall with changes in oil prices,
but there has been little net change since 1980, despite the variations in
the dollar's exchange rate. Second, there has been no significant change
in the relative price of farm products.
Instead, two other developments help explain the change in relative
prices: the decline in the prices of computers, which are produced in the
nonfarm business sector but are a very small part of consumption; and
the sharp rise after 1982 in the cost of owner-occupied housing, which
is a large element in consumption but is largely excluded from nonfarm
business output.3 Price indexes that exclude both computers and housing costs show that these two items indeed account for almost half of the
rise in the relative price of consumption products since 1982. Of the total
7 percentage point difference between the growth in consumption prices
and the growth in nonfarm output prices between 1982 and 1993, com3. LawrenceandSlaughter(1993).
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puters account for 1.8 percentage points and rent accounts for another
1.4 percentage points.
What accounts for the remaining 3.8 percentage points? They appear
to reflect a pervasive pattern in which the prices of a wide range of investment goods and government purchases from the private sector declined relative to consumption prices. In addition, within total consumption, the prices of services have risen relative to the prices of goods. To
try to identify in greater detail which other consumption categories contributed to the divergence, we regressed the price indexes of detailed
consumer expenditure components on the private nonfarm deflator and
a trend for the 1960-82 period and examined the forecast errors over the
1983-93 period for atypical increases. Although the resulting errors
were generally small, they were consistent with the observed divergence between the aggregate PCE and output deflators when cumulated
over all components.4
Other Price Measures
Some other price indexes are occasionally used to construct measures of real wage changes. Their behavior over the past two decades
is summarized in the lower part of table 1. First, the Bureau of Labor
Statistics estimates a CPI based on a historically consistent methodology for measuring homeownership costs (CPI-U-X) but does not use it
in its published measures of real wage growth. This index has actually
risen slightly less rapidly than the PCE deflator from 1960 to 1993. Second, the strong similarity between changes in the CPI-U and the CPI-W
indicates a minor role for their different expenditure weights. Finally,
as mentioned previously, changes in the price deflators in the national
accounts reflect changes in the composition of gross domestic product
as well as price changes. The effect of these changes in composition is
excluded from the fixed-weight PCE deflator in the national accounts,
which rises more slowly than the PCE deflator up to the base period of
1987 and rises faster thereafter.5
4. Thepricesof medicalcarewere not a significantsourceof changein the relationship
betweenconsumptionprices andthe outputdeflator.They have been risingmorerapidly
thanotherpricesfor a long time.
5. This resultis unsurprisingsince, comparedwith the datingof weights used in the
fixed-weightdeflator,the outputweightsused to constructthe PCE (implicit)deflatorare
earlierin the yearsbefore 1987andlaterthereafter.The differenceis less in the CPI-U-X
becausetheweightsareperiodicallyrevisedandthe resultingindexesare splicedtogether.
In addition,the CPImeasuresa slightlydifferentbasketof products.
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The mainpointremainsthatusingthe CPI(eitherthe U or W version)
to measure real wage changes results in a dramaticunderstatementof
real wage growth from 1973 to 1982 and an overstatementthereafter.
Since most of the difference arises from a known inconsistency in the
historicalCPI, the emphasis on this index in the publishedstatistics is
unfortunate.The PCE deflatorprovides a more consistent measure of
the price inflationaffecting consumers, particularlyfor the purpose of
comparingreal wages and laborproductivity.

Measuring Wages
This section looks at the mainalternativemeasuresof wage changein
the United States and explains some of the factors responsiblefor the
differencesamongthem.
Role of Fr-inge Benefits

Wagesdifferfromcompensationin thatthey do not includeemployer
contributionsfor social insurance,pension contributions,andemployer
paymentsfor health insuranceand other fringe benefits. The growthof
all these payments is widely blamed for the divergence between measures of total compensationand take-homepay. Yet, as shown in figure
3, their role is smallerthan commonly supposed because not all these
wage supplementshave grown. For example, employmenttaxes, which
rose rapidlyin the early 1970s, were quite stable in the 1980s, whereas
employerpaymentsfor healthinsurancehave been risingswiftlyfor severaldecades andnow matchemploymenttaxes in size. In addition,there
has been a less well-knownoffsettingdecline in employercontributions
to privatepension programs.That slowdown reflectsthe decline in pension costs duringthe 1980s, when rising returns on pension portfolios
and a shift to definedcontributionpensions, primarily401(k)plans, allowed employers to cut their contributions.Overall, fringe benefits increased from 8 percent of total compensationin 1960, to 16 percent in
1979,to 17percentby 1993.
Although BLS does not normally publish a measure of the hourly
wage excludingsupplementsin its reporton productivityandcompensation in the nonfarmbusiness sector, it is easy to constructthe series from
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Figure 3. Wage Supplements, 1960-92
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Source: Authors' calculations based on the National Income and Product Accounts (NIPA).

informationpublishedin the nationalaccounts. The majoradvantageof
this measureis that it is fully comparable,in terms of data sources and
definitions,with hourlycompensation.
The change in the index of the hourlywage rate (excludingbenefits),
using the PCE deflatorto adjustfor inflation,is shown in the sixth row
of table 1. Over the 1960-73period,hourlywages grew at an annualrate
of 2.0 percent, comparedwith 2.4 percentfor hourlycompensation.The
differentialwidened slightly in the following decade when both measures slowed, but since 1983it has disappeared,with hourlywages and
hourlycompensationboth growingby 0.3 percentannually.
Other Wage Indexes

There are two other major sources of informationabout aggregate
wage rate trends, both from the Bureauof Labor Statistics. One is the
long-publishedmeasure of hourly earningsof nonsupervisoryemployees, which is partof its monthlysurvey of business establishmentsand
which was shown in figure 1. This measure is constructedin a fashion
similarto the wage rate from the national accounts-the wage bill di-
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Table 2. Alternative Measures of Real Hourly Wages, 1976-93a
Percent per year
Sector and measur-e
Private
Hourly
Hourly
Hourly
Hourly

industry worker
compensation, national accountsb
compensation, ECI
wages, national accountsb
wages, ECI

Prodluction and nonsuper-visoty workers
Hourly earnings (published, CPI)b
Hourly earnings (PCE)
Hourly wages, ECI

1976-93
0.5
0.5
0.3
- 0.1
-0.6
-0.6
- 0.1

1976-83
0.5c
1.2c
0.4
0.0
-0.8
- 0.1
0.2

1983-93
0.4
0.2
0.3
-0.3
-0.5
-0.9
- 0.4

Source: Authors' calculations based on U.S. Bureau of Labor Statistics (1994); U.S. Bureau of Labor Statistics,
employment cost index; and U.S. Bureau of Labor Statistics, consumer price index.
a. All series are deflated by the PCE deflator except for hourly earnings (published, CPI), which is deflated by
the consumer price index for urban workers (CPI-W).
b. The figures are as published by the BLS for the nonfarm business sector.
c. Data begin in 1980.

videdby totalhourspaid.The other source is the employmentcost index
(ECI), which reports measures of hourly compensationsince 1980and
wage rates since 1975. The majoradvantageof the ECI is that it is a
fixed-weightLaspeyres index, with a June 1989base period, that corrects for the effects of shifts in employmentbetween high-wageandlowwagejobs. As an index, it is thereforeconceptuallyclose to the CPI.
Another difference is that the ECI is an index of wages per hours
worked, whereas the other measuresare based on hours paid-a difference that shifts some paymentsfrom wages to benefits in the ECI. For
example, increases in vacation time and overtime premiums are reported as gains in benefits, not wages, in the ECI. Also, compensation
costs in the ECI refer only to costs associated with currentemployees,
excluding such items as retiree health costs. Table 2 summarizesthese
measures of real wage and compensationtrends, together with others
describedabove, all deflatedby the PCE deflator.
Between its inception in 1980 and 1993, the ECI has registered a
change in hourly compensation that is similarto the change in hourly
compensationrecorded in the national accounts. However, there are
significantdifferences over shorterperiods. Some of the discrepancies
can be traced to different methodologies; some to shifts in the mix of
high-wageand low-wagejobs in the economy, which is known to have
significanteffects on average compensation;and some to the greater
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weight placed on fringebenefitcosts in the ECI than in the nationalaccounts, which againmay reflecta shiftingof employmenttowardworkers with lower fringebenefitcosts. The result is a largerdiscrepancybetween the two wage measureswhen fringe benefits are excluded.6The
wage rate derivedfrom the nationalaccounts data also poses a problem
in that the estimates of aggregatewages and hours come from different
datasources. This is probablyan importantsource of the short-runvolatility in those data.
Among the alternativeindexes in table 2, hourlyearningsis the outlier. We rule out several potentialexplanationsfor the weakness in this
index, which, as published, shows a 10.3 percent decline in real wages
between 1976and 1993(or a 9.3 percentdecline usingthe PCE deflator).
First, because all the wage measuresare deflatedby consumerpricesthe CPI-Wfor the publishedhourlyearningsindex and the PCE deflator
for all the rest-labor's termsof tradeare not a source of the differences
between hourly earningsand the other measures in the table. Second,
althoughthe hourlyearningsindex includesonly productionand nonsupervisoryemployees, the differencesbetween it andthe other measures
cannot be traced to higher wage increases for the excluded workers,
who representonly 19percentof the total workforce. The decline in the
ECI with the same coverage as the earningsindex is 2.7 percent, which
is identicalto the change in the full ECI.7Third,we cannot plausiblyattributethe weakness in hourly earningsto changes in the mix of highand low-wagejobs, since the real wage measure derived from the nationalaccounts, which is also affected by changes in the mix, increased
5.6 percentbetween 1976and 1993.
The employmentandearningsdataused to constructthe hourlyearnings index are benchmarkedto the unemploymentinsurancetax data,
which are also used in compilingthe nationalaccounts' estimateof total
wage payments. The nationalaccounts data also agree closely with the
BLS data on the reportednumberof employees. Thus, the differences
in the measuredwage rate must arise from a differenttreatmentof the
6. Dataon the compositionof benefitsare availableonly since 1987.Fromthat information,it would appearthat the differencebetween the two wage series cannot be explainedby differencesin annualleave andsupplementalpay. Furthermore,therehas been
no majorchangein the ratioof hoursworkedto hourspaidover the periodin question.
7. U.S. Bureauof LaborStatistics,employmentcost index, 1993.This resultis more
surprisingbecause the earningsmeasureincludesovertimeand vacationpay, while the
ECIdoes not.
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wage bill in the annual benchmarkadjustments.While the BLS does
benchmarkits employmentdata on an annualbasis, it does not do the
same for the hours and wage data. Since the monthly survey does not
have a probability-baseddesignfor the inclusionof firms,it is very likely
to develop persistentbiases in its measuresof hoursandearnings,which
presentlygo uncorrected.Furthermore,the continuedfocus on nonsupervisory employees is difficult to respond to for many firms, and it
would be preferableif the survey focused on the average wage of all
workers.The resultappearsto be an increasingunderestimationof wage
growth.

What Should One Believe?
We can draw several conclusions about prices and wages from the
various measures available. First, real wages have stagnatedover the
past two decades, but claims of a large decline in the averagereal wage
are exaggerated.Second, some widely used series are clearly deficient
for some purposes. For example, because of the change in how the CPI
treats housing costs after 1982, it is a distorted measure of consumer
prices over any periodspanningthis changeand, manywould argue,for
the period leadingup to that change, when mortgagecosts were rising
sharply. Deflatorsfor personal consumptionexpenditurefrom the national accounts do not have this problem. Since 1982, the differences
between the the CPI and PCE deflator have diminished but are still
significant.
Amongmeasuresof wages andcompensation,the hourlyearningsindex shouldbe dismissedbecause it is based on samplingtechniquesthat
are not properly benchmarked, although in its favor it is available
promptlyeach month.But if it is goingto be published,the methodology
should be improvedto make it a useful measureof developments over
long periods.
The ECI, by contrast,is a well-designedindex of wages and compensation that adjustsfor changes in the industrialand occupationalmix of
employment.This makes it a good measureof the changingwage costs
confrontingemployers. For the same reason, however, it misses the effect of changingjob opportunities;by design, if the ratioof high-paying
jobs to low-payingjobs rose, the ECI would not reflect it. Wage and
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compensationdatabased on the nationalaccountsoffer the opposite advantages and disadvantages.As measures of wage costs to employers,
they suffer from mix effects, but changes in the mix of high- and lowpayingjobs are relevantto evaluatingwage trendsfi-omthe perspective
of workers.And they can be used to measurechanges in labor'sshareof
output.
On two finalpoints, it would be helpfulif the reporton nonfarmproductivity and hourly compensationwere expanded to include sepal-ate
measuresof wages and wage supplements.Furthermore,the statistical
agencies could do more to reconcile the differing measures of wage
change.
International Comparisons
Growth in U.S. real compensation has been low relative to that in
otherindustrialeconomies, andthe differencecannotbe explainedaway
by the kinds of corrections to the U.S. statistics that have been made
thus far. Althoughthe data needed to make a detailed analysis are not
available, the broad picture is clear. Table 3 compares U.S. performance with that of six other industrialnations: Canada,Great Britain,
France, Italy, Germany,and Japan.8For 1979-92, and the subperiods
1979-85and 1985-92,realcompensationper workerin the privatesector
rose more slowly in the United States thanin any of the other six economies usingeitherthe PCE deflatoror the GDP (output)deflatorto adjust
nominalcompensation.
Although exchange rate movements do not explain the divergence
between consumption and producer prices within the United States,
comparingthe data in table 3 across the two subperiods strongly suggests that exchange rate movementswere importantin other countries.
Over the 1979-85 period, when the dollar appreciated dramatically
against other currencies, U.S. real compensation trailed that in other
countriesby less when the PCE deflatorswere used thanwhen the GDP
deflatorswere used. The reverse is true over the 1985-92period, when
the dollardepreciatedjust as dramatically.
Using the PCE deflators,annualrates of increase in real compensa8. For comparabilitywith othercountries,the U.S. outputdatain this sectionreferto
the totaleconomy,ratherthanthe nonfarmbusiness sector as before.
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tion were noticeably faster in the second period in all countries except
the United States. But using the GDP deflators, the evidence of a
speedup in real compensation is mixed across countries, amounting to
0.6 percentage point in the United States and averaging only 0.3 percentage point elsewhere.
We regard the GDP deflator as the most appropriate measure for deflating labor compensation when comparing it across countries. It shows
the annual rise in U.S. real compensation per employee (the real product
wage) to be 1.2 percentage points slower than the average of the other
countries over the 1979-85 period and 0.8 percentage point slower over
the 1985-92 period.
Differences in productivity growth account for the differences in the
growth of real product wages between the United States and the average
of the other countries shown in table 3. In comparisons between the
United States and individual countries, only in the U.S.-Canada comparison does productivity not account for all or most of the differential
in real product wage growth. Over a long interval, such as the 1969-92
period shown in the top left panel of figure 4, there is little difference between the growth rates of productivity and real product wages in any
country, indicating no trend in the labor share of output. But in the 197992 period, there are notable departures from this tendency (and, implicitly, offsetting departures in the previous decade). In Canada and, by a
small margin, Great Britain, compensation grew faster than productivity, while the opposite is true in the other countries. These developments do not seem to be related to unemployment rates, which rose
everywhere between 1979 and 1985, a development usually associated
with a constant or rising labor share.

EmnploymentGains
While real wage gains of U.S. workers have been modest relative to
those of workers in other countries, they tell only part of the story of the
relative performance of labor markets. Employment, another gauge of
worker welfare, rose faster in the United States than in any of the other
countries between 1979 and 1992, and not simply because the workingage population grew faster. Table 4 compares changes in the unemployment rates and changes in the ratios of employment to the working-age
population across the seven countries. U.S. performance was substan-
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Figure 4. Changes in Productivity and the Real Product Wage, 1969-92a
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tially better on both counts than performance in any other country
except Japan. If U.S. performance had just matched the European
average over this interval, the 1992 U.S. unemployment rate would have
been 9.9 percent rather than 7.4 percent, and employment would
have been lower by 9.6 million, with more than 6 million fewer workers
even looking for jobs. It is extremely doubtful, however, that the much
slower job creation in the other economies can be blamed on the faster
increase in the real compensation of their workers. As noted earlier, different productivity trends largely explain the differences in real compensation growth across countries.
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On the other hand, causality in the other direction-from poor job
performance to lower take-home pay for workers-almost surely exists.
With higher employment-to-population ratios, the costs of programs
supporting those without work would be lower and would be spread
over more workers. Consequently, the tax burden per employed worker
would be lower on both counts, except as the higher costs are financed
through larger budget deficits. If U.S. performance had just matched
Europe's as described above, and transfer programs were financed
through payroll taxes, U.S. payroll taxes per worker would have had to
be 11.3 percent higher than they actually were, assuming only the costs
of unemployment compensation were affected on the expenditure side.
If other income maintenance transfers also rose, the needed increase
would be greater. And if part of the lower revenues from income and
profits taxes had to be made up, the tax burden on employed workers
would be higher still.

Manufacturing Coinpensation
In manufacturing, shown in table 3, U.S. real compensation over the
1979-92 period grew 1 percentage point more slowly than the average of
real compensation across the other countries, the same differential as
existed for economywide compensation. That long period of comparison, however, ignores a more recent change. U.S. productivity growth
in manufacturing has improved since 1985 and matched the average of
the other countries over the 1985-92 period. None of this recent U.S.
improvement is reflected in real compensation gains, however. In fact,
over the 1985-92 period, real compensation gains in U.S. manufacturing
slowed slightly, as they did in the other countries, on average.
Two inferences can be drawn from these patterns. First, manufacturing compensation in the industrial economies was less cyclically sensitive than economywide compensation-the wedge between the two
widened everywhere during 1979-85, when unemployment was rising
most sharply. Second, the dollar's appreciation and depreciation did not
seem to affect the relation between manufacturing compensation and
economywide compensation. The wedge between the two widened
more in the United States than elsewhere when the dollar was appreciating and widened less when the dollar fell-both contrary to what might
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have been expected on the grounds that manufacturing is more sensitive
to foreign competition than is total GDP.
Looking Ahead
These broad comparisons across countries, both in manufacturing
and the economy as a whole, help illuminate past and expected future
differences in their real wage growth. The differences in compensation
growth across countries can be traced largely to different rates of productivity growth. However, in recent years the productivity growth differential between the United States and other industrial countries lies
largely in the nonmanufacturing sector, as other countries have largely
caught up with U.S. productivity in manufacturing. The remaining gaps
in the nonmanufacturing sector still leave room for economywide gains
in productivity and real wages to be larger abroad than in the United
States.

Comments
and Discussion
Matthew D. Shapiro: Growth in compensation has slowed dramatically since the productivityslowdown. But in discussions of U.S. economic performance,it is often claimed that real wages have actually
fallen substantiallyover the past two decades. This is surely not the
case. Real wages are proportionalto productivity, and productivityis
definitelyhighernow than it was in the mid-1970s.
Bosworth and Perry's paper is a reexaminationof the data on real
wages and compensation.Theircarefuldataanalysiswill clarifythe discussion of realwage growthandthe relationshipbetween realwages and
productivity.
The claim that real wages are declining arises from the behavior of
the Bureauof Labor Statistics's series on real averagehourlyearnings.
From 1972to 1992, this measure of real wages fell by 13 percent. But
this measureunderstatesthe growthin the returnto an hour's work for
several reasons.
The BLS deflatesaveragehourlyearningsby the CPIfor urbanworkers (CPI-W).Priorto 1985,the CPI-Whad a home purchasecomponent
thatrose with interestratesandthereforecaused the price index to overstate inflationin periodswhen nominalinterestrates were rising. When
average hourly earningsare instead deflatedby the personal consumption expenditures deflatorin the national accounts, real wages fell 10
percent from 1972 to 1992. Thus, three percentage points of the publisheddecline in the BLS's realearningsseries arisesfromthe overstatement of inflationby the CPI, especially duringthe late 1970s.
The average hourly earnings series includes only the wages of production and nonsupervisoryworkers. The paper also discusses problems with the samplingand benchmarkingof the series. Real wages and
salariesper hourfor all workersgrew 8 percentfrom 1972to 1992,com336

Bary Bosworth and George L. Pery

337

paredwith the decline in real (PCE-deflated)averagehourlyearningsof
10 percent. Finally, fringe benefits have accounted for an increasing
share of compensation.Real total compensationper hour grew 15 percent between 1972and 1992-almost twice as fast as wages and salaries
per hour. Hence, goingfrom real averagehourlyearningsfromthe BLS
to PCE-deflatedcompensationper hour reverses the claim that the return to an hour's work has fallen for the representativeworker during
the past two decades.
Yet, the growthof real hourlycompensationhas been very slow compared with the early postwar period. PCE-deflatedcompensationper
hourgrew 2.7 percent annuallyfrom 1948to 1972,but only 0.6 percent
a year since then. The decline in compensationgrowthis a directconsequence of the productivityslowdown. This point is well understoodby
economists. But the central point of the Bosworth-Perrypaper is that
the slowdown in PCE-deflatedcompensationper hour has been even
greaterthan the slowdown in productivitygrowth. Since 1972, output
per hour for nonfarmbusiness has grown 0.9 percent a year-a third
fasterthanPCE-deflatedcompensationper hour.
The divergenceof real compensationgrowthandproductivitygrowth
does not contradictthe implicationof economic theorythat theirgrowth
rates shouldbe equal. Rather,as the papermakesquiteclear, once compensation is deflated by the price index for output ratherthan by the
price index for consumption, productivityand compensation grow at
aboutthe same rates.
The paperhas little discussionof the theoreticalreasonsfor the divergence of the consumptionwage (hourly compensationdeflatedby the
PCE deflator)from the productwage (hourlycompensationdeflatedby
the output price deflator)on the one hand and the coincidence of the
productwage andproductivityon the other. Before addressingthis issue
in some detail, it is worthnotingsome otherreasonswhy wages andproductivity, at least as measured in the paper, might grow at different
rates.
Productivityis measuredin the paperas the averageproductof labor.
Laborearns its marginalproduct. In the usual balanced-growthmodel,
averageandmarginalproductswill grow at the same ratein steady state.
But if the economy is convergingto the steady state, or if no steady state
exists (because of biased technologicalprogress, nonconstantreturns,
or otherreasons), then averageand marginalproductswill diverge. For
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the long time series averages that the authorshighlight,examiningthe
averageproductof labor is probablynot a problem. But the difference
between averageand marginalis worth keepingin mindwhen considering period-by-periodwage and productivitymovements andfor any extensions of this work.
Profitmaximizationimpliesthat the marginalproductof laborshould
equal the wage. Competitionin labor marketsimplies that the wages of
workers across industries-controlling for differences in the attributes
of workersandfor differencesin the amenitiesofjobs-should be equal
in differentindustries.If not, workerswould move across industriesuntil they were equalized.I There are, however, huge differences in both
the level andgrowthof outputper houracross industries.Differencesin
capital-laborratios and in productivitygrowthare key sources of variation in marginalproductsacross industries.
To use a classic generalexaminationquestion, considertwo workers:
an airlineworkerwho "parks"planesanda barber.Both mightneed similar years of vocationaltrainingand similarintelligenceto do theirjobs.
The barber'soutput per hour is roughlyfixed, and has been for centuries. The planeparker'soutputper hourcan increasedramatically.Suppose he or she switches fromparking727s to 747s. With the same wave
of the flashlight,he or she is able to bringthreetimes as manypassengers
safely to roost. The worker'sproductivityhas tripled. Shouldhis or her
wage triplerelativeto its old level or relativeto the barber's?The answer
is no. If it did, many barbers would become plane parkers, until the
wages in the salon and on the tarmac equalized. Does this violate the
conditionthat the marginalproductequal the wage? Again, the answer
is no. It is the productwage that should equal the marginalproductof
labor. To the extent that there are efficiency gains from parking747s
comparedwith parking727s, the technologicalimprovementshoulddepress the price of airlinetickets, not raise the wage of airlineparkers.
The predictionsof this theory hold up quite well when lookingacross
time and sectors. Considermy figure 1. The top panel gives datafor the
nonfarm nonmanufacturingsector. The bottom panel gives data for
manufacturing.The solid lines denote productivity. Manufacturing
1. There is a well-known literature that documents interindustry wage differentials
that are not explained by differences in workers' attributes or jobs. These industry effects
are fairly stable across time. Since this paper is about the evolution of wages over time,
the existence of persistent industry differentials does not affect the analysis.
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Figure 1. U.S. Productivity and Real Compensation, 1960-90
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shows much more rapid growth in output per hour. The dashed lines
show the product wage-compensation per hour deflated by the implicit
deflator for industry output. In both sectors, the product wage closely
parallels productivity. For nonmanufacturing, productivity grows at an
annual rate of 0.9 percent and the product wage grows at an annual rate
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of 1.0 percentover the 1972-91period. For manufacturing,productivity
grows at a muchfasterannualrateof 1.9percentwhile the productwage
grows at a similarlyrapid2.0 percentover the same period. For both industries, the product wage and productivitygrew within one-tenth of
one percentagepoint of each other.
In neithersector does the consumptionwage grow at close to the rate
of productivitygrowth. On the other hand, growth in the consumption
wage is quite similaracross industries:0.6 percent a year in nonmanufacturingversus 0.7 percent in manufacturing.Note that the level of the
consumptionwage is also similaracross industries. (They need not be
equal if there are differencesin skill requirementsand other factors between the sectors.) The message is clear:industryprices move to reflect
marginalproducts,while consumptionwages tend to equalize across industries.
One might think, however, that these relative price changes would
average out across industries so that the average consumption wage
would track productivity.This would be the case only if consumption
exhaustedoutput.In particular,if some outputis invested andif the relative price of investmentand consumptiongoods is changing,then consumptionand output prices will diverge. Indeed, given what is known
about productivitygrowthacross industriesand about the composition
of investment and consumption, one would expect consumption and
outputprices to diverge.
Investmentis relatively goods intensive, and productivitygrowth in
manufacturinghas, as the figure shows, far outstrippedproductivity
growth elsewhere in the economy. (The slow growth in productivityin
construction works against the price of investment goods, but not
enough to offset their advantage, especially given the importance of
housing in consumption.)Figure 2 in the Bosworth-Perrypaper makes
the point quite clearly. Considertwo extremes of relativeprice change.
If you are a computerproducerand a buyer of health care you are not
doing too well. That, in short, is the situation in which the consumer
findshimselfor herself.2
One very interestingfindingof this paper is that the relative price of
consumptiongoods does not follow a steady upwardtrend. According
2. That health care is both produced and consumed does not deflate this example.
None of health care is invested (in the NIPA sense), so the changing relative price of health
care can affect the relative prices of output and consumption.
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to the authors'figure2, it was flatuntilthe mid-1970s,ticked down until
the early 1980s,andhas trendedup since then. Studentsof Baumol'sdisease might have predictedan upwardtrend over the entire sample. It
would thereforebe quite interestingto study in greaterdetail the explanationfor and determinantsof this pattern.
General Discussion
The papergeneratedsubstantialdiscussion aboutthe availabilityand
qualityof data for examiningproductivityand wages. Lawrence Katz
observed that, on a quarterlyand annualbasis, the CurrentPopulation
Survey provides an alternative measure of hourly wages. He noted,
however, that these data pose a furtherpuzzle, as the CPS measureof
hourlyearningsrises significantlymore slowly thanthe measuresbased
on the nationalincome accounts data, even after accountingfor the absence of fringebenefitsin the CPS measure.BarryBosworth noted that
this differencearises in the measurementof hoursper person, since the
annual figures for earnings and employment are similar in the two
sources. Katz also suggestedlookingfurtherat the differencesbetween
the growth rates of hourly compensation in the national income accounts and the employmentcost index. The ECI is a fixed-weightmeasure while the nationalaccounts figureis not but is availabledisaggregated by industry.By startingwith the disaggregatednationalaccounts
figures, it would be possible to allocate the aggregatedifferences between these measures into shifts across sectors and differenceswithin
sectors.
Turningto specificbiases in standardmeasuresof outputandproductivity, RobertGordonobserved that fixed-weightoutputmeasuresthat
include computers are biased upward after the base year and biased
downwardbefore it, reflectingthe rapidchange in the relative price of
computers. To avoid the distortionfrom the bias that would arise because computershave a much largerweight in the output deflatorthan
in the consumptiondeflator,he suggestedusingthe Bureauof Economic
Analysis's chain-weighteddeflators to assess labor's terms of trade.
Bosworthreportedthat he had eliminatedthis bias more directly, using
unpublisheddatafromthe BEA to completelyremovethe computersector fromthe nationalaccounts databefore computingthe relativeprices
of outputand consumption.
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Gordonlisted two additionalsources of upwardbias in consumption
deflators:the likelyfailureto adjustadequatelyfor qualitychange, especially for consumerdurables;and outlet substitutionbias. As an example of the latter, when consumersshift from buyingtoothpaste at a corner drug store to buying it at a supermarket,the lower price is not
directlyreflectedin consumptiondeflators.MartinBaily highlightedbiases stemmingfrom qualityimprovementsthat result from information
technology, many of which are not capturedcorrectly in the standard
price measures.For example, the costs of financialintermediationassociated with buying a house have droppedsubstantiallyin recent years,
partly because of the effective applicationof computers. Gordon also
noted that labor's share in national income has risen slightly over the
past 20 years, a period duringwhich its share in nonfarmprivatebusiness output-the measureused in the paper-has fallen slightly.He suggested that reconcilingthis discrepancycould help elucidatethe linkbetween realwages and productivity.
Responding to the general discussion about measurement error,
Bosworth observed that, for most purposes, the importantquestion is
not whether there is significantbias in the consumer price index, but
whetherthis bias is gettingworse over time. In lightof the fact that more
effort is taken today to adjustfor quality, he raised the possibility that
unmeasuredqualitychangemay not cause morebias in consumptiondeflatorstoday than30 years ago.
Katz noted thatthe measurementdifficultieshighlightedby the panel
could bias internationalcomparisonsof productivityandrealwages. No
one knows how to adjustfor qualitycorrectly, and adjustmentsare not
done uniformlyacross different nations' accounts. In addition, retail
outlet substitutionbias could be muchgreaterhere thanabroad,because
such substitution has probably been proceeding much faster in the
United States thanabroad.
Several membersof the panel focused on the direction of causality
among wages, productivity, and employment. Gordon argued that an
importantcausal link runs from real wage growth to productivity, the
opposite of the directionimplicitlyassumed in the paper. In particular,
he suggestedthat low wages in the United States are an importantcause
of relatively slow productivity growth. Many people are hired to do
things in this country-like bag groceries-who would not be hired in
Europeancountries because of labor market institutions that make it
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more expensive to hire low-skilled workers. Jeffrey Sachs agreed,
noting that minimum wage rules and union wage agreements reduce lowwage employment in Europe and drive up productivity in low-wage sectors. He observed that the retail sector in Germany is very capital intensive, with few people working in retail outlets.
The panel also raised some broader conceptual issues. Robert Hall
proposed an alternative welfare-based approach for measuring productivity: because consumption is the key to welfare, treat investment
goods as pure intermediate inputs in the national accounts. In this treatment, output would equal the production of consumption goods plus a
term to account for the future flow of consumption goods from investment. Productivity would also be calculated with this alternative output
measure. In this framework, Hall added, productivity and real wages
should be computed using a consumption deflator, rather than the GDP
deflator that is appropriate if the output measure is total GDP. As Perry
and Bosworth showed, using a consumption deflator yields a more pessimistic view of recent living standards than using the GDP deflator.
Finally, James Tobin pointed out that the increase in the relative price
of consumption and investment goods is consistent with the low saving
rates observed in the United States. Because investment is the means
through which current consumption is traded for future consumption, a
decline in the relative price of investment goods implies that the price of
future consumption has fallen. With a lower price of future consumption, a smaller pool of savings today can support a higher level of future
consumption.
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