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PRODUCTIVITY

Below trend: the U.S. productivity
slowdown since the Great Recession

By Shawn Sprague

In the span of just six quarters between 2007 and 2009, nonfarm business output declined by $753 billion and 8.1
million jobs were lost. This period, known as the Great Recession, was the worst American recession since the
Great Depression. The U.S. economy has been recovering from this historic decline for 7 years and is now in the
midst of the one of the longest business cycles of the post—-World War Il (WWII) era. At this point, there are enough
data for us to see how this business cycle is shaping up compared with past cycles, and we may ask, “How well,
exactly, are we doing?” and “How much have we recovered, up to this point in this cycle?” The productivity
measures published by the Bureau of Labor Statistics (BLS) are very useful in addressing these questions,
because they make connections between important economic indicators, including output, employment, labor
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hours, worker compensation, and inflation. With regard to labor productivity itself, it has become clear that the
United States is in one of its slowest-growth periods since the end of WWII.

This issue of Beyond the Numbers analyzes the historically slow U.S. labor productivity growth observed during
the current business cycle and addresses the implications for the U.S. economy.

What is labor productivity?

Labor productivity is a measure of economic performance that compares the amount of goods and services
produced (output) with the number of labor hours used in producing those goods and services. It is defined
mathematically as real output per labor hour, and growth occurs when output increases faster than labor hours.
Labor productivity growth can be estimated from the difference in growth rates between output and hours worked.
For example, if output is rising by 3 percent and hours are rising by 2 percent, then labor productivity is growing by
1 percent.

Technological advances, greater investment in machinery and equipment by businesses, increases in worker skill
and experience, and other improvements to production can all lead to labor productivity growth.1 The labor
productivity measure encompasses the overall contribution of all of these advances over a given period. BLS
publishes quarterly and annual series of labor productivity for major sectors of the U.S. economy beginning with
data for 1947.2

So, why is it important to measure productivity? This is because productivity growth has the potential to lead to
improved living standards for those participating in an economy, in the form of higher income, greater leisure time,
or a mixture of both. With gains in labor productivity, an economy is able to produce increasingly more goods and
services for a given number of hours of work. These gains in efficiency make it possible for an economy to achieve
growth in labor income, profits and capital gains of businesses, and public sector revenue. Moreover, as labor
productivity grows, it may be possible for all of these factors to increase simultaneously, without gains in one
coming at the cost of one of the others. Also, looked at another way, gains in labor productivity may allow for
increased leisure time because, with higher productivity, an economy can produce the same amount of goods and
services in fewer work hours and, in some cases, even produce more goods and services in fewer work hours.2

However, if productivity fails to grow significantly—as has been the case in recent years—those patrticipating in an
economy are left with a level of goods and services that fails to grow substantially, making it more difficult to attain
widespread gains in income. It is thus important to track labor productivity, because it is the benchmark for
potential gains in income of U.S. workers and shareholders.

How are we doing at this point in the current business
cycle?

Now let us look at the productivity growth data of the current business cycle.2 Why are we looking at business
cycles, you may be wondering? This is because, being based on the highly cyclical output and hours data,
productivity data tend to possess a cyclical element. Thus, it makes sense to compare periods that take this
feature of the data into account and that each contain one recession and one expansion. This approach allows for
consistent and standardized comparisons of productivity trends through time.
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During the current business cycle, which started in the fourth quarter of 2007, labor productivity has grown at an
annualized rate of 1.1 percent. This growth rate is notably low compared with the rates of the 10 completed
business cycles since 1947—only a brief six-quarter cycle during the early 1980s posted a cyclical growth rate that
low (also increasing 1.1 percent). Of course, the current business cycle is not yet over, and its rate of growth is
likely to change as more quarters of data are added. However, an analysis up to this point is warranted, given that
this business cycle is now the fourth-longest cycle since 1947. In addition, comparing the current cycle with the
completed cycles enables us to get a sense of the extent of the growth we will need to achieve during the
remainder of this cycle in order to catch up to historical trends. Having this context will allow us to better gauge
how well our economy is doing in the coming months and years.

The growth rates of labor productivity, output, and hours for all business cycles since 1947, including the average-
cycle rates,2 are shown in chart 1. We see that the labor productivity growth rate (shown in red) for the current
business cycle is the lowest productivity growth rate in the chart, sharing that distinction with a brief six-quarter
cycle in the early 1980s which also had 1.1-percent growth. Also noteworthy is the output growth rate of the current
cycle: at 1.4 percent, it is the second-lowest output growth rate of the historical period® and well below the
average-cycle output growth rate of 3.4 percent. Hours also had low growth, posting a 0.3-percent rate over the
period, below its average-cycle rate of 1.1 percent.

Chart 1. Labor pmducﬁvtty, nutput, and hours worked: average ann ual BFOWII'I rates during —
business cycles, nonfarm business sector, 1948-2016
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While hours growth during the current business cycle was 0.8 percentage point below its business cycle average
of 1.1 percent, output growth was 2.0 percentage points below its business cycle average of 3.4 percent. So,
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although both hours and output grew at below-average rates during this cycle, the fact that output grew notably
slower than its historical average is what yields the historically low labor productivity growth rate of 1.1 percent.

Now let us look more deeply into the output and hours data and see how each has been moving during the current
business cycle relative to its historical trend and how each of these series is reflected in the low labor productivity
growth of this cycle.

Output growth in the current business cycle

The below-average rate of output growth in the current business cycle had contributions from both phases of the
cycle: the Great Recession and the subsequent recovery. The Great Recession had the largest total decline in
output of any recession in the post—-WWII era (a 6.7-percent overall decline). Following that historic decline, the
recovery has had the lowest output growth rate (2.6 percent per year) of any recovery since 1947. These two
factors have combined to yield an output growth rate for this cycle (1.4 percent per year) that is very low by
historical standards. Only the brief 1980 cycle had a lower rate, and all nine other cycles had growth rates of at
least 2.5 percent, well above the output growth rate of the current cycle. (Compare the dark blue bars in chart 1.)

A key aspect of the recovery thus far is that, not only has output growth been well below historical trends, but it is
even further behind the growth rates necessary to overcome the effect of the massive decline in output during the
Great Recession. To counteract such a large decline and lift the current cycle’s growth rate back up to historical
averages, output would have had to grow much faster than average during the recovery. But output has done the
opposite thus far, growing more slowly than average during the recovery.

You may be wondering how large of an output growth rate during the recovery would have been required to lift this
business cycle’s output growth back up to the long-term trend. The answer is that it would have taken a 5.5-
percent growth rate up to this point in the current recovery to lift this cycle’s output growth rate up to the 3.7-
percent long-term rate registered from 1947 to 2007. That 5.5-percent rate is 2.9 percentage points higher than the
actual 2.6-percent growth rate of the recovery. We can also calculate the rate necessary to lift this cycle’s growth
rate to that of the more recent trends. For example, to attain the 2.9-percent growth rate of the last business cycle
—from the first quarter of 2001 to the fourth quarter of 2007—the current recovery would have needed a 4.5-
percent output growth rate—1.9 percentage points higher than the growth rate posted thus far in this business
cycle.

The gap between the current output series and historical trend rates can be seen in chart 2. The output series of
the current business cycle is shown by the solid dark-blue line, and the dashed and dotted dark-blue lines show
the trends in output for the entire historical period and the last business cycle. Comparing the current output series
with the long-term output growth trend from 1947 to 2007 (the dashed dark-blue line), we can see that the current
series lies well below this trend line and that the gap between the series has widened since the end of the
recession. Put in dollar terms, the gap between the actual output and this hypothetical output if it had continued to
follow the 1947-t0-2007 output trend during this cycle is now more than $2.7 trillion, or over $22,900 in lost annual
output per job in the nonfarm business sector.Z Comparing the current series with the trend rate from the previous
business cycle (the dotted dark-blue line) also reveals that the output gap has widened since the end of the
recession, although by less than the full historical trend indicates.
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Chart 2. Comparing the cutput series of the current business cycle with past trends: nonfarm —
business sector output, fourth quarter 2007 through third quarter 2016
Index = Qutput trend ling, reflecting growth rate from 1947 Q1 through 2007 Q4
150 = Dutput trend line, reflecting growth rate from 2001 Q1 through 2007 04
= Qutput series of current business cycle (2009 = 100)
140
130
120
110
100
S0
Q4 2007 Q3 2009 Q2 2011 Ql 2013 Q4 2014 a3 2018
5haded area represents a recession as determined by the Mational Bureau of Economic Research.
Click legend items to change data display. Hover over chart 1o view data.
Source: US. Bureau of Labor Statistcs.
View Chart Data

These historical comparisons make it clear that the shock to output growth which took place during the Great
Recession has not been resolved. The fact that output growth has not risen above 3.2 percent in any single year
since the recession underlines the fact that the higher-than-average growth rates which would be necessary for the
U.S. economy to climb back to pre-recessionary trends have not been present during this recovery. At this point in
the recovery, it would require a dramatic increase in output growth rates to resolve this situation.

Hours growth in the current business cycle

Just as with output growth, we can perform a long-term comparative analysis on the hours growth in the current
business cycle. During the Great Recession, hours sustained an overall decline of 9.9 percent (or 19.4 billion labor
hours) from the business cycle peak in the fourth quarter of 2007 until its subsequent low point in the third quarter
of 2009.8 Following that decline, hours have grown during this recovery at an average annual rate of 1.9 percent.
Chart 3 shows how hours have fared throughout this business cycle relative to historical trends. The first thing you
might notice is that there is no gap in hours growth between this business cycle and the cycle that ran from the first
quarter of 2001 to the fourth quarter of 2007. In fact—as can be seen by looking at the right side of the chart—
hours growth in the current cycle (the solid light-blue line) has already surpassed that of the 2001-07 period (the
dotted light-blue line). As of the third quarter of 2016, hours have grown during this business cycle at an annual
rate of 0.3 percent, compared with 0.2-percent growth over the last cycle. The 1.9-percent hours growth rate
during the current recovery was key to closing the gap in growth between this cycle and the last one.
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Chart 3. Comparing the hours series of the current business cycle with past trends: nonfarm =
business sector hours, fourth quarter 2007 through third quarter 2016
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You might also notice that the slope of the hours line of the current recovery is slightly steeper than the slope of the
line representing the 1947-t0-2007 trend (the dashed light-blue line). This relationship indicates that the current
recovery’s hours growth has outpaced its long-term historical trend and has thus helped this business cycle’s
growth rate begin to catch up to that long-term trend. However, a gap remains between the overall growth of the
current cycle and hours growth over the long-term historical period. In order for the current-cycle hours growth to
match the trend from 1947 to 2007, hours would have needed to grow 3.2 percent during the recovery thus far; this
rate is 1.3 percentage points above the current-recovery rate of 1.9 percent. So, we can say that, although the
hours growth rate up to this point in this business cycle is similar to the rate from the last cycle, hours have still
grown at rates below the long-term historical trend.

Overall, hours have recovered much better than output, having fully caught up to the growth rate of the last
business cycle and even having made some progress toward catching up to the long-term trend. Output, in
contrast, is still far behind both its recent and its long-term trend, and has made no progress in catching up to
those trends during its recovery, as is shown by the substantial gap in growth remaining as of the third quarter of
2016—a gap that is even larger than that existing at the end of the Great Recession. (See chart 2.)

Labor productivity growth in the current business cycle

Now let us look at how the growth in output and the growth in hours combine to yield the historically low labor
productivity growth of the current business cycle. Chart 4 reveals that, through most of the Great Recession, labor
productivity was relatively flat, as output and hours were declining simultaneously. However, as the recession was
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ending, productivity shot up when output stabilized while hours continued to fall. In fact, nearly half of the overall
productivity growth during the current business cycle occurred in just the period from the fourth quarter of 2008 to
the fourth quarter of 2009. The high productivity growth of that yearlong period comes from the fact that the largest
overall output decline (—6.7 percent) since the Great Depression was surpassed by an even larger decline in hours
worked (-9.9 percent). This example shows that, although productivity grows when output rises by a larger amount
than hours, productivity also grows when output declines by a smaller amount than hours.

Following the spike in productivity which occurred in 2009, both output and hours grew at rates that were relatively
similar to one another during the remainder of the recovery, resulting in the very low productivity growth seen
during this period. Over the last 5 years shown in chart 4, labor productivity grew at an average rate of just 0.7
percent, with output growing 2.6 percent and hours growing 1.9 percent. The 0.7-percent labor productivity growth
rate during these years is less than one-third the long-term rate of productivity growth of 2.3 percent posted from
1947 to 2007.

Chart 4. Labor productivity, output, and hours worked: nonfarm business sector, fourth quarter
2007 through third quarter 2016
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Just as we saw with output and hours, we can see how labor productivity has performed in the current business
cycle relative to historical trends. Chart 5 shows labor productivity during this business cycle (the solid red line)
compared with trends for the same historical periods that we used to analyze output and hours. Through most of
the Great Recession, labor productivity lagged behind historical growth rates, but then it achieved above-average
gains coming out of the recession and into the early quarters of the recovery. The U.S. economy actually caught
up to the long-term historical trend (the dashed red line) in the fourth quarter of 2009, although it was still slightly
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behind the trend from the last cycle (the dotted red line) at that point. However, after 2010, productivity growth
stagnated and a substantial deficit relative to historical trends developed over the next 5 years. By the third quarter
of 2016, labor productivity in the current business cycle had grown at an average rate of just 1.1 percent, well
below the long-term average rate of 2.3 percent from 1947 to 2007 and even further behind the 2.7-percent
average rate over the cycle from 2001 to 2007.

Chart 5. Comparing the labor productivity series of the current business cycle with past trends:
nonfarm business sector labor productivity, fourth quarter 2007 through third quarter 2016
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Ultimately, the fact that labor hours have outpaced their historical trend during this recovery while output has fallen
further behind its historical trend is what yields the low productivity of the current cycle. This combination is
illustrated on the right side of chart 5, where the stagnation of labor productivity growth is plainly visible.

Dramatic gains in labor productivity growth would be required in coming years to counteract the stagnation of
recent years and lift the series back up to the long-term historical trend. For example, it would require a constant
productivity growth rate of 7.7 percent during each of the next 2 years? in order to lift the labor productivity growth
of the current cycle back up to the historical trend rate seen from 1947 to 2007. This rate of growth would be 7
times that of this business cycle thus far, and 11 times the rate experienced during the last 5 years.

Wage gap growth in the current business cycle

Sluggish productivity growth has implications for worker compensation. As stated earlier, real hourly compensation
growth depends upon gains in labor productivity; thus, low labor productivity growth can limit potential gains for
workers. During the current business cycle, real hourly compensation (the gold bars in chart 6) has increased 0.7
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percent, which is low by historical standards. The rate is lower than the average real hourly compensation growth
rate of 1.7 percent observed during other business cycles. The rate is also below the rates of all other cycles,
except for a brief six-quarter cycle in the early 1980s. Note also that the low growth rate of the current business
cycle is a near-continuation of the similarly low growth rate of the early-2000s cycle (0.8 percent).

Chart 6. Wﬁﬂe gap, labor pmductiwty, and real huurly compensaﬁon: average annual grnwtl'\ rates -
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There is, however, one interesting difference between the low real hourly compensation growth in the current
business cycle and the low real hourly compensation growth in the last cycle. The “wage gap”—defined as the
difference in the growth rates of labor productivity and real hourly compensation1%—for the current cycle is much
smaller, at just 0.4 percent. (Compare the gray bars in chart 6.) In fact, the current U.S. business cycle is exhibiting
the smallest wage gap since the 1960s.1 Note, however, that it has been the historically low productivity growth
alone that has shrunk the wage gap in the current business cycle, as there were no improvements in real hourly
compensation growth relative to the rates from recent cycles.

Looking forward

The historically low rate of labor productivity growth during the current business cycle has limited gains in living
standards for Americans during this period. U.S. workers have had to work more hours in order to produce the
current supply of goods and services than would have been the case with higher productivity growth. In addition,
low productivity growth has limited potential gains in worker compensation and in shareholder profits; these
income gains are ultimately dependent upon gains in goods and services produced per hour of work. Americans
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would be wise to pay attention to productivity trends in coming years, as these trends will figure prominently in our
lives and in the lives of future generations.

This Beyond the Numbers article was prepared by Shawn Sprague, economist in the Office of Productivity and Technology, U.S.
Bureau of Labor Statistics. Email: Sprague.Shawn@bls.gov. Telephone: (202) 691-5612.

Information in this article will be made available upon request to individuals with sensory impairments. Voice phone: (202) 691-5200.

Federal Relay Service: 1-800-877-8339. This article is in the public domain and may be reproduced without permission
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NOTES

1 Specifically, potential sources of labor productivity growth include (a) technological advances in production, (b) increases in the

quality and quantity of physical capital and equipment that businesses purchased and utilized, (c) the introduction of more streamlined
industrial organization, (d) strengthening of worker skills through the attainment of experience and education, (e) better utilization of,
or increases in, capacity, energy, and materials, (f) relative shifts of inputs from low- to high-productivity industries, (g) increased

efforts of the workforce, and (h) improvements in managerial efficiency.

N

BLS also publishes annual measures of labor productivity at the industry level.

lwo

Unfortunately, reductions in work hours may take the form of unemployment if workers have been laid off from their jobs. For other

workers, such reductions could take the form of a transition from full-time to part-time work, or voluntary retirement from work.

4 Abusiness cycle is defined as a period that includes one recession and one expansion; a business cycle may be measured from
the peak of one expansionary period to the peak of the following expansionary period, or from the trough of one recession to the
trough of the next recession. For this article, in which we are focusing specifically on the Great Recession and the subsequent
recovery, the business cycles have been defined as extending from peak to peak so that this recession and its aftermath are both
included in the analysis of the current cycle. In the current business cycle, the peak of the last business cycle was in the fourth quarter
of 2007; the Great Recession, which followed this peak, continued until the second quarter of 2009, which was the trough quarter, and
the subsequent expansion has continued through the third quarter of 2016. The current business cycle is not yet over and will
continue until the National Bureau of Economic Research (NBER), the official arbiter of beginning and ending dates of recessions,

declares that the expansion is over and we have entered a new recession.
5 The average-cycle rates represent the average of the rates of the 10 completed business cycles since 1947.

8 Only the brief six-quarter cycle in the early 1980s had lower output growth: 0.8 percent.
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Z Note that some portion of the slow growth during the current business cycle may come from factors unrelated to the financial crisis
or the Great Recession. Note also that it might not have been feasible to close the output gap during this recovery without triggering
some higher rate of inflation. However, the fact remains that the current cycle shows substantially slower growth than previous

periods, and this comparison should be undertaken to place the present period in historical context.

8 Labor hours continued to decline for one additional quarter after the recession officially ended in the second quarter of 2009. To
calculate growth in labor hours, we start with the third quarter of 2009, because the actual recovery in hours did not begin until after

that quarter.

9 |f the current expansion continues for eight more quarters, then, in the last of the eight quarters, the current business cycle would

attain the distinction of being the longest cycle of the post—WWII period.

10 Real hourly compensation growth tracked labor productivity growth closely before the 1970s. However, since that decade, the
growth in real hourly compensation has consistently lagged behind gains in productivity, with the gap between these two measures
widening over time. We compare these two series because, in the long run, growth in all forms of income—including worker
compensation—are dependent upon gains in labor productivity. By comparing real hourly compensation with labor productivity, we
can track the extent to which workers’ pay and benefits are keeping up with gains in the amount of goods and services that these

workers have helped to produce.

1 That cycle, which went from the second quarter of 1960 to the fourth quarter of 1969, also had a 0.4-percentage-point wage gap.
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