


Key Points

Improving citizens’ well-being requires increasing productivity over time – the efficiency of converting resources such as labor,
land, and physical plant and equipment into useful goods and services.

U.S. productivity has slowed dramatically during the last decade, largely due to slower innovation and reduced growth of
capital per worker.

The productivity slowdown will make funding government programs more challenging. Public policies that encourage

additional capital accumulation and reward innovation could reverse at least some of the recent productivity declines.

Changes in American Economic Productivity
Introduction

Until the laws of thermodynamics are repealed, I shall continue to relate outputs to inputs - i.e. to believe in production functions.

       - Paul Samuelson, Collected Scientific Papers, 1972, p.174

Economic growth results from the growth of productive inputs — mainly labor and capital — and from improvements in production

technology. These factors depend on decisions made by individuals to invest in education, to save money, and to work, combined
with the decisions of firms to invest and innovate. Policies that impact any of these choices, therefore, impact economic growth.

Economists generally measure the three main factors' contributions to economic growth — capital, labor and technology — using an

“aggregate production function.”1 This function expresses the relationship between inputs and outputs for the economy as a whole,
thereby allowing us to see the contribution of each factor. During the past decade, real growth has decreased substantially, from 3.6

percent per year to just 1.2 percent per year. Most of the declines have been in a reduction in innovation (reducing growth by 2.08
percent) and capital (reducing growth by 0.41 percent). While recent growth trends might be temporary, considerable headwinds

remain in returning growth rates back to their historical levels. Going forward, the retirement of baby boomers will likely reduce

growth even more.

The Numbers

Standard measures of a nation’s output typically focus on Gross Domestic Product — the market value of all domestically produced
goods and services. However, that measure misses the output of the government and nonprofit sectors. These sectors are, however,

included in a newer measure called “total economy output,” which provides a more complete accounting of the economy’s

productive capacity.2

Figure 1 plots the growth rate of the total economy output since 1988, the earliest year of a published data series that is consistent

and compatible with the total economy output measure.3 A short period of negative growth marks the relatively mild economic
recession during the early 1990s; a dip in the growth rate marks the even milder economic recession during the early 2000s; and a

large period of negative growth corresponds to the deeper Great Recession of 2008-2009.

Figure 1: Total Economy Output Growth
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Source: Bureau of Labor Statistics.

Figure 2 shows the contribution of each of the main factors that have contributed to economic growth over time: Hours worked,

labor efficiency, capital, and multifactor productivity (MFP). Hours worked measures the total hours provided in the economy,
regardless of who provides the work. Labor efficiency adjusts for the fact that some people are more productive than others. Capital

is the amount of buildings, machines, computers and other tools used by labor. Multifactor productivity generally corresponds to the

technology that is embedded in capital as well as process improvements for labor — both effects allow more output to be produced
within a given amount of capital and labor. Each of these four factors play a key role in generating economic growth.

Figure 2: Contributions to Growth in Real Output (Percentage Points)
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Contributions from Capital



From 1987 to 2013, the total economy output grew at an average annual rate of 2.7 percent. Growth of capital services was the single
largest contributor to growth during this period, accounting for more than 40 percent of the rise in output. As shown in Figure 3, in

the late 1990s, output was buoyed by a surge in investment related to the spread of information technology. Rapid technological

progress in the production of information capital goods such as computers and communication equipment had produced steady
declines in the prices of these goods since at least the 1960s. In 1995, this process accelerated sharply, triggering a burst of

investment in information capital.4 Following the dot-com crash in 2000, investment in information capital declined, and capital’s
contribution to output growth returned to levels observed before 1995. During the past decade, however, capital intensity has

decreased even more, causing annual growth to fall by 0.41 percent.

Figure 3: Growth of Information Capital Services (Percent)
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Information capital includes computers, software, communications equipment, and certain other capital goods. Only information capital owned by the private
business sector is included.

Source: Bureau of Labor Statistics.

Why has capital intensity fallen? Part of the recent decline is likely due to the recession. Firms make less investment in capital when

sales prospects are reduced. Capital intensity has also fallen in other OECD countries.5 In the United States, growth in capital
services fell rapidly, initially as a result of falling residential investment following the collapse of the housing market in 2006 but

was soon followed by declines in business investment as the recession intensified in 2008. Government investment, which is

normally mostly unaffected by the business cycle, also saw sharp declines due to concerns over budget deficits at the federal, state,
and local levels. Although business investment has experienced a partial recovery since 2010, growth in housing and government

capital remains very weak.

Contributions from Labor

Contributions from labor supply come from the total hours worked and the effectiveness of labor. Between 1987 and 2013, hours

worked increased steadily due to population growth, increasing labor force participation among women, and the decline in
unemployment during the 1990s. At the same time, gains in educational attainment led to a more productive workforce as the share

of orkers ith a college degree continued its decades long climb Altogether gro th in (efficienc adjusted) labor ser ices



of workers with a college degree continued its decades-long climb. Altogether, growth in (efficiency adjusted) labor services
contributed about 1.4 percentage points on average to annual output growth during these years.

As Figure 4 shows, however, growth in hours worked effectively ceased after 2000, largely due to demographic reasons. Growth in

the prime working age population (persons between the ages of 25 and 54) slowed substantially during the early 2000s, as the baby
boomers began to age out of their prime working years. In addition, women’s labor force participation rate peaked in 1999 at 60

percent (compared with 75 percent among men) and then began to fall. Although labor efficiency continued to rise, the weak
recovery in employment following the recession of 2001 meant that labor contributed little to growth in output during the early

2000s. Compounding the effects of these demographic pressures, hours worked declined precipitously from 2007 to 2009, as

unemployment rose during the Great Recession. While hours have recovered somewhat in the years since, they remain more than 2
percent below the pre-recession peak.

Figure 4: Labor Supply (1987 = 100)
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Going forward, labor is likely to contribute substantially less to economic growth relative to the past. Figure 5 shows projections of

total population growth and the share of the population that is 65 or older. The rate of population growth is expected to continue
slowing over the next several decades. At the same time, the elderly share is projected to increase until at least 2030, rising from less

than 15 percent to more than 20 percent. Compounding this effect, PWBM projections suggest that the efficiency of labor will also

decline.

The aging of the population also means rising beneficiary roles for Social Security and Medicare. Thus, growth in the federal

government’s fiscal commitment is accelerating at the same time the resources available to meet those commitments are growing
more slowly. Immigration and longer careers by workers to better prepare for retirement may somewhat ease the population-aging

related fiscal challenge, but these developments appear unlikely to fully eliminate it.

http://www.budgetmodel.wharton.upenn.edu/issues/2016/2/11/the-decline-in-labor-efficiency-in-the-united-states


Figure 5: Projected Population Growth and Percent Aged 65 or Older (Percent)
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Multifactor Productivity

During 1987-2013, MFP accounted for about a quarter of the observed growth in total economy output. But there have been a lot of
changes along the way. Rapid productivity gains in information-capital-producing industries boosted growth in MFP, which rose

from 0.3 percent per year during 1987-1995 to 0.8 percent per year during 1995-2000.6 From 1987 to 2000, however, growth in

output was driven primarily by the expansion of the labor force and growth in capital services, rather than productivity.

However, from 2000 to 2005, MFP grew at an average annual rate of 2.3 percent, accounting for nearly two thirds of all output

growth during this period. The reasons for the jump in MFP growth are not well understood. Unlike the rise in MFP growth in the
late 1990s, it occurred mainly in capital-producing industries unrelated to information technology (IT). Indeed, productivity growth

in the IT capital sector declined slightly. It may reflect the role of the earlier spread of information capital as an enabler of

innovation across the economy, what is referred to as a “general purpose technology.” Alternatively, it may be the result of
unmeasured investment in intangible capital such as research and development or brand equity. There is also evidence that

productivity gains were greatest in industries experiencing increased competitive pressures as a result of globalization.7

After 2005, productivity growth collapsed and was soon followed by the deep recession and slow recovery that began after 2007.

Between 2005 and 2013, output growth averaged only at 1.2 percent per year. Growth in MFP was negative from 2007 to 2009. This

decline in measured productivity growth was primarily a consequence of the recession, as outputs fell much faster than inputs.8 As
output has recovered, productivity growth has returned to more normal rates in recent years but remains well below the highs

observed in the early 2000s.

Forecasting future changes in long-term productivity is challenging because it depends on the rate of discovery and technological

growth. Past discoveries, like the invention of the transistor that lead to the computer revolution, were generally unpredictable.

However, productivity growth also depends on the number of researchers involved in research and development.9 As population
growth slows, fewer workers will be available to work in knowledge-producing sectors, potentially hindering the economy’s long-run

growth potential.10

Conclusion

Economic growth is driven by increases in capital, labor and multifactor productivity. All three factors have shrunk during the past
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decade, producing lower growth. While the Great Recession is clearly playing a significant role in recent years, these factors will

likely not rebound to their historical highs. All of these changes are occurring at the same time that entitlement programs, including

Social Security and Medicare, face major shortfalls. These programs reduced the amount of capital available to firms by making pay-
as-you-go benefits substitutable for household savings. Reforming these programs, therefore, will likely have a positive impact on

both sides of the government’s ledger. Increasing capital will spur more innovation and growth, leading to more revenues. At the
same time, reforming these programs will reduce the strains that these programs place on future taxpayers.
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