


Key Points

Workers’ performance on the job is related to all of their demographic and economic attributes, including education, age,
family structure, gender, race, labor force status (full- or part-time work), peer group (birth-year), and others.

The annual market-wide “effective labor input” depends upon the quantity (number of work hours contributed) and the
efficiency (related to worker attributes) of individuals engaged in market production.

Labor efficiency is projected to decline in the future and offset growth in labor quantity to slow growth of aggregate “effective

labor input.” Official government analysts typically do not project changes in labor efficiency, thereby imparting a more
optimistic outlook to budget projections.

The Decline in Labor Efficiency in the United States
Introduction

A factory that makes 100 cell phones per hour is said to increase their productivity if they begin producing 200 cell phones per hour
without the need for increasing the number of workers or worker hours. The decades-old process-and-technological revolution has

enhanced labor productivity: Getting more done with less has been the norm for the past century. Firms are striving continuously to
enhance worker efficiency by improving technology, adding more and better equipment, and improving the work environment.

However, the application and use of those techniques, equipment, and its conditions depends on worker characteristics that are

determined outside the labor market. The sum-total of worker attributes has a momentum of its own. An appropriate focus for
policymakers is to provide appropriate incentives for all workers — from pre-school students to highly qualified Google employees —

to generate better outcomes.

Of Ants and Grasshoppers

In economic terms, labor productivity is measured as the average hourly output per worker produced each year. A large part of this

likely depends on the efficiency of workers. For example, suppose there are three types of workers in the economy: “Tiny ants,”
“giant ants,” and “grasshoppers.” If there are 10 tiny ants, zero giant ants, and two grasshoppers then the total number of work years

is equal to 12. But that doesn’t tell the full story. Suppose that each tiny ant makes one unit of output during a given year, a giant ant
makes five units, and a grasshopper makes 10. The total output, therefore, is 10(1) + 0(5) + 2(10) = 30. But suppose that five of the

tiny ants turn into giant ants by acquiring education or experience. Then the total number of work years is still 12. But output

increases to 5(1) + 5(5) + 2(10) = 50. Therefore, labor efficiency has increased by two thirds of the original level.

In general, the rate at which output increases over time depends on three factors: The total number of workers, the productivity of

each type of worker, and the mix of workers by type. Output would double to 60 if we simply doubled the total number of each type
of worker to 24, although output per worker remains unchanged. Output would also double if each of the original 12 workers was

twice as productive as before: tiny ants now produce two units, a giant ant produces 10, and a grasshopper produces 20. Output per

worker, therefore, also doubles since the number of workers has not changed. But notice that we can also increase the output of the
original 12 workers to 62 by educating eight tiny ants to become giant ants: 2(1) + 8(5) + 2(10) = 62.

How does this example relate to government projections? Government projections routinely focus only on, by analogy, the total
number of workers, and their average productivity (output per worker). For entitlement programs like Medicare and Social Security,

a considerable amount of effort, therefore, is expended on estimating future fertility and mortality rates in order to determine the

number of workers and retirees. Adjustments are also made for overall productivity. But government projections routinely ignore
labor efficiency, that is, the productivity of specific types of workers and the mix of workers by type. As the example shows, the

distribution (mix) of workers by type and its evolution can play a non-trivial role in determining overall worker productivity (output
per worker).

Unfortunately, the demographic changes described below are causing labor efficiency to fall even as the total number of workers
continues to increase. This has implications for how rapidly overall worker productivity will increase over time. In the extreme, total

output per worker could fall if labor efficiency declines faster than the increase in the number of workers. While we don’t expect

total output per worker to decline, future growth in output per worker is likely being overestimated, leading to optimistic projections



for important budget and policy relevant metrics such as the exhaustion date of the Social Security trust fund. The analysis below

provides pointers on how to slow or even reverse the decline in labor efficiency.

Worker Attributes and Productivity: How Are They Related?

Gender

The wage gap between men and women is hardly news: Women earn less than men, on average, even after controlling for education,
experience, labor force status such as full- and part-time workers, and other differences. Part of the overall pay gap between genders

arises from the type of work each gender pursues, for example, women are more likely to choose service-oriented jobs that tend to
pay lower wages.1

The first panel of Figure 1 shows age-earnings profiles for employed men and women.2 The expected present value of lifetime

earnings is larger for males than for females as men tend to work in higher productivity jobs than women.

As shown in the second panel of Figure 1, the employment ratio of males to females declined after World War II until the 2000s.

This change was driven by a rapid increase in women in the labor market, especially in service-oriented jobs that required less
physical labor. But the female employment rate peaked at the turn of the century. Since then, male and female employment as a

share of their populations declined in tandem to maintain the relative male-employment ratio stable at just above 1.0.

If (a) the gender composition of employment remains steady, and (b) the gender differential in job allocations by productivity
persists in the future, the gender mix will not affect future U.S. labor productivity. But if female employment plateaus and male

employment continues to decline in the future, as the data suggests, gender composition will reduce future labor productivity
growth. However, if more women move into higher productivity jobs, then this trend could be mitigated or even reversed. For

example, changes in maternal leave policies could cause women to seek higher productivity jobs with less risk of losing them after

childbirth.

Figure 1: Age-Earnings Profiles and Relative Employment by Gender
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Source: PWBM calculations based on the Panel Study of Income Dynamics (PSID) and Federal Reserve Economic Data – St. Louis Fed.



Boomer Retirements

America’s workforce is graying, similar to experiences in many parts of Europe and Japan. Currently, 76 million strong baby

boomers are still in the workforce. By 2031, however, the youngest baby boomer born in 1964 will be aged 67, and most boomers

will be retired.

As shown in Figure 2, the U.S. population has grown progressively older as the baby boomers advanced in age and mortality among

older ages declined. Figure 2 also shows average earnings by age, conditional on working, estimated from the Panel Study of Income
Dynamics (PSID) surveys. Notice that worker productivity and earnings increase with age after entering the workforce. However,

earnings eventually level out and decline slightly as workers approach retirement, consistent with smaller increases in productivity
later in life.

Figure 2: Workforce Aging in the United States Compared to Age-Earnings Profiles

Age

M
ill

io
ns

 o
f p

eo
pl

e

Thousands of dollars

Total and Worker Populations and Age-Earnings Profile - Females, 1980

1980 workers 1980 population Age-earnings profile (right axis)

30 45 60
0

0.5

1

1.5

2

2.5

3

0

10

20

30

40

50

Age

M
ill

io
ns

 o
f p

eo
pl

e

Total and Worker Populations and Age-Earnings Profile - Males, 19

1980 workers 1980 population Age-earnings profile (righ

30 45 60
0

0.5

1

1.5

2

2.5

3

Age

M
ill

io
ns

 o
f p

eo
pl

e

Thousands of dollars

Total and Worker Populations and Age-Earnings Profile - Females, 1990

1990 workers 1990 population Age-earnings profile (right axis)

30 45 60
0

0.5

1

1.5

2

2.5

3

0

10

20

30

40

50

Age

M
ill

io
ns

 o
f p

eo
pl

e

Total and Worker Populations and Age-Earnings Profile - Males, 19

1990 workers 1990 population Age-earnings profile (righ

30 45 60
0

0.5

1

1.5

2

2.5

3

T t l d W k P l ti d A E i P fil F l T t l d W k P l ti d A E i P fil M l



Age

M
ill

io
ns

 o
f p

eo
pl

e

Thousands of dollars

Total and Worker Populations and Age-Earnings Profile - Females, 2000

2000 workers 2000 population Age earnings profile (right axis)

30 45 60
0

0.5

1

1.5

2

2.5

3

0

10

20

30

40

50

Age

M
ill

io
ns

 o
f p

eo
pl

e

Total and Worker Populations and Age-Earnings Profile - Males, 20

2000 workers 2000 population Age-earnings profile (rig

30 45 60
0

0.5

1

1.5

2

2.5

3

Age

M
ill

io
ns

 o
f p

eo
pl

e

Thousands of dollars
Total and Worker Populations and Age-Earnings Profile - Females, 2010

2010 workers 2010 population Age-earnings profile (right axis)

30 45 60
0

0.5

1

1.5

2

2.5

3

0

10

20

30

40

50

Age

M
ill

io
ns

 o
f p

eo
pl

e

Total and Worker Populations and Age-Earnings Profile - Males, 20

2010 workers 2010 population Age-earnings ratio (righ

30 45 60
0

0.5

1

1.5

2

2.5

3

Source: PWBM calculations based on the Panel Study of Income Dynamics (PSID) and Current Population Surveys.

Baby boomers increased the population share of high productivity workers during the 1970s and 1980s. This entry of boomers into
the workforce is part of the explanation for rising labor productivity observed during past decades.

However, the situation is rapidly changing: Boomers currently in their fifties and sixties are leaving the workforce. Furthermore,
those boomers remaining in the workforce are reaching the flat part of their productivity profiles. As a result, the population weight

of workers is shifting toward younger and less productive workers.

Education

The acquisition of education and skills is one way to increase productivity, especially for younger workers. Apart from direct effects

on worker productivity from acquiring work-relevant skills, additional education and training also has indirect salutary effects by
inducing productivity enhancing behaviors. For example, they improve workers’ health and reinforce non-cognitive abilities such as

persistence, focus, and attention to detail.



Figure 3: Population Shares by Race and Gender of Those with No High School Diploma, with High School
Diploma but No college Degree, and with College Degree or More Education
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Americans have become more educated over time. As Figure 3 shows, the share of college dropouts (with completed education
through grade 11 or less) has declined over time, and the share of those with a college degree or more (16 years or more of completed

education) has increased across gender and race. Figure 4 shows that higher education is indeed associated with greater earnings.

The consistent advance in the share of higher-educated individuals, therefore, bodes well for future productivity growth. Still, about
70 percent of white workers and 80 percent of non-white workers do not have a college degree. If current trends continue, those

values will likely decline. Policies that remove some of the barriers to college attainment could potentially work to increase the



overall efficiency of the labor force.

Figure 4: Age-Earnings Profiles by Completed Education Level
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Labor Force Status
Whether individuals work full-time or part-time depends upon many personal and workplace factors: including the opportunity cost

of time associated with child-rearing, availability of jobs in one’s occupation, other labor market opportunities, and costs and
benefits associated with full- and part-time work. Figure 5 shows that while the share of female part-time workers did not change by

much during the 2000s, male workers shifted from full-time to part-time work, on net.

Figure 5: Shares of Full- and Part-Time Workers, 1990 and 2013
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Figure 6 shows that the average hourly wages of male part-timers are lower than those of male full-timers, especially prior to age 70.

Moreover, the wage-differential between full-time hourly wages and part-time hourly wages has grown larger since 2000. The shift
among males toward part-time work, implies a higher proportion of workers holding low-value-added jobs, implying a downward

drag on overall worker productivity.

Figure 6: Male Full-Time and Part-Time Wages by Age, 2000 and 2010
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The shift toward part-time work is likely to continue as higher federal income tax rates and health care policies reduce the incentives

to remain attached to full-time salaried employment. To be sure, the Affordable Care Act has increased the number of Americans
with health insurance. However, the Congressional Budget Office estimates that the Affordable Care Act is likely to reduce the

growth of full-time jobs. The Act provides subsidies on a sliding scale based on income for those earning between 100-400 percent
of the federal poverty line, thereby discouraging full-time work. In addition, the Act is likely to increase the demand for part-time

workers by firms. Under the Act, employers with 50 or more full-time workers must provide health insurance for their workers. This



workers by firms. Under the Act, employers with 50 or more full time workers must provide health insurance for their workers. This

requirement will likely persuade employers to hire more part-time workers.3

Family Structure and Labor Productivity

Figure 7: Female Marriage Formation by Age and Birth Years
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Source: PWBM calculations based on the Panel Study of Income Dynamics (PSID).

Traditional family structures are shifting, with many millennials choosing to remain single, cohabitate, and rear children outside of

marriage. Gary Becker, the father of family economics, demonstrated that marriage permits better specialization in work at home

versus work in the marketplace.4 But several factors are diluting the returns to specialization. Technology has reduced the labor
require to accomplish home production tasks. It has also increased the ability to postpone childbirth. Women are seeking greater

educational attainment and entering the workforce to become economically independent.5 Single parenthood has increased
substantially during the past three decades among poorer households, and children of single parents are less likely to obtain a

college education.6

Two-parent families, therefore, have given way to more singles and single-parent families. A lower and declining frequency of two-
parent families is likely to impose a drag on future labor productivity growth. Figure 8 shows age-earnings profiles for married and

unmarried workers calculated from the Panel Study of Income Dynamics. Married couples tend to do better. The evidence suggests
that a continued decline in marriage will increase the fraction of workers with lower earnings and productivity in the future.

Figure 8: Age-Earnings Profiles by Marital Status
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Conclusion

Labor efficiency is paramount for economic growth. The labor efficiency depends on the demographics of the labor force such as

gender, boomer retirement, level of education, full- and part-time status, and family structure. The increasing fraction of highly
educated workers is likely to enhance future labor productivity growth. But most other changes are working in the opposite

direction. These factors include a continuing decline in labor force engagement by males, a shift toward part-time work by men, the

ongoing retirement of the experienced baby boomers, and a decline in marriage and two-parent families which promotes efficiency
through better division of labor between home and market production. Understanding how these processes will affect future labor

productivity on net requires an integrated approach that includes all of these economic and demographic factors when making
economic and budget projections.

Standard government budget projections, however, routinely ignore these factors, likely producing overly optimistic forecasts. The
PWBM federal budget model, however, was built from the “ground up” to include all of these factors. For example, our model

suggests that the Social Security Administration is over-estimating the exhaustion date of the Social Security trust fund by four to

five years. These factors will also be fundamental to PWBM's future analysis of Medicare projections and potential reforms.
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