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I. Economic Context



After a Century of Automation, Why Are There Still So Many Jobs?
Employment to Population Ratio of U.S. Adults, 1890 - 2015

The prospect of mass unemployment runs contrary to the 

evidence. Even as technological advances have made life 

longer, more comfortable, and more interesting, it has gen-

erally led to net job creation rather than net job destruction. 

How do we know this to be true? Figure 1 shows that the 

fraction of U.S. adults working in paid employment rose 

steeply throughout the 20th century.
4 If automation (or 

its predecessor, mechanization) tends to render human 
labor redundant, then paid employment would not have 

risen persistently over the most technologically innovative 

century in human history. Indeed, in the economic research 

on automation and employment, no rigorous evidence sug-

gests that automation has caused aggregate employment 

to fall over a sustained time period.
5

 Moreover, even as 

concern about technological unemployment has risen in 

recent years, the industrialized world has seen sustained 

rapid employment growth. 

If automation “saves labor,” why does it not reduce total 

employment? While this question lacks a definitive answer, it 
is certain that even as technological advances displace human 

labor from some tasks, they spur three other forces that 

generate new work. First, automation makes workers more 

productive in the tasks that are not automated: roofers wield 

pneumatic nail guns to hang shingles; doctors deploy port-

folios of tests to make diagnoses; architects rapidly render 

designs; teachers deliver lessons through telepresence; 

filmmakers use computer graphics to simulate unworldly 
action sequences; and long-haul truck drivers upload their 

route parameters to cloud-based dispatching platforms to 

ensure that they never ride with an empty load. In each of 

these instances, automation of a subset of tasks augments 

the productivity of workers accomplishing larger objectives 

by vastly increasing their efficiency. 

Figure 1. The Fraction of Adults in Paid Employment Has Risen for Most of the Past 125 Years

EMPLOYMENT TO POPULATION RATIO OF U.S. ADULTS BY SEX, 1890!–!2015
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More than 60 Percent of Work Performed in 2018 Had Not Yet 
Been ‘Invented’ as of 1940

6

Figure 2. More Than 60% of Jobs Done in 2018 Had Not Yet Been “Invented” in 1940
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Second, automation drives productivity increases that 
raise total income in the economy. Much of this income 
is then spent on additional goods and ser vices — larger 
houses, safer vehicles, better meals and entertainment, 
more frequent and distant travel, further education, and 
more comprehensive healthcare. All of this consumption 
demands workers and hence raises employment. 

Finally, and perhaps most profoundly, even as automation 
eliminates human labor from certain tasks, technolog-
ical change leads to new kinds of work. New goods and 

ser vices, new industries and occupations demand new 
skills and offer new earnings opportunities. A century ago, 
there was no computer industry, no solar energy jobs, no 
television networks, and no air travel sector. Automobiles, 
electrification, and home telephones were only becoming 
commonplace. In the past century, new industries, prod-
ucts, and services have generated vast numbers of new 
jobs, often demanding higher skill levels and paying higher 
wages than those that preceded them. These innovations 
transformed the economy.
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Examples of New Occupations Added to the U.S. Census 
Between 1920 and 2018

7

Consider the set of jobs active in 1940 as compared to those 
active today, as shown in Figure 2. In 2018, 63% of jobs in 
new occupational titles had not yet been “invented” as of 
1940.6 Many of these new jobs are directly enabled by tech-
nology, including jobs in information technology, solar and 
wind power, engineering, design, installation, and repair of 
new products, and new medical specialties (see Table 1). 

But not all new work is in “high tech” jobs. Some is found 
in in-person service jobs, such as mental-health counsel-
ors, chat room hosts, sommeliers, home health aides, and 
fitness coaches. These roles partly reflect new demands 
stemming from rising incomes (an indirect effect of rising 
productivity) and the novel needs of individuals in an indus-
trialized society. Meanwhile, traditional sectors, such as 
agriculture and production, have created less work, and 
new occupations have stopped emerging.

Jobs recede in some sectors, such as agriculture, as technol-
ogy advances. In others, like manufacturing, globalization 
reduces domestic demand. Sometimes consumer tastes 

shift. Simultaneously, new work emerges in innovative 
industries, such as computing, renewable energ y, and 
healthcare. Rising incomes also create new consumption 
demands, such as for new fitness clubs.

Many new jobs have their roots in earlier decades of invest-
ment. In the second half of the 20th century, the U.S. built 
a research and development infrastructure that enabled 
the nation to innovate more rapidly and effectively than 
other advanced economies.7 As a prime example, com-
puter and internet revolutions of the 1980s and 1990s, as 
well as the current progress in AI and robotics, stem directly 
from long-term investments by agencies like DARPA (the 
Defense Advanced Research Projects Agency). Not only 
did these investments speed innovation, they provided 
the training ground for generations of experts and built 
clusters of employment in high-tech industries that per-
sist for decades. 

Table 1. Examples of New Occupations Added to the U.S. Census Between 1920 and 2018

YEAR EXAMPLE TITLES ADDED

1940 Automatic welding machine operator Gambling dealer

1950 Airplane designer Beautician

1960 Textile chemist Pageants director

1970 Engineer computer application Mental-health counselor

1980 Controller, remotely piloted vehicle Hypnotherapist

1990 Certified medical technician Conference planner

2000 Artificial intelligence specialist Chat room host/monitor

2010 Wind turbine technician Sommelier

2018 Pediatric vascular surgeon Drama therapist

Source: Autor, Salomons, and Seegmiller, 2020
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The U.S. Has Gotten Much More Productive since 1975, 
but Most Workers Have Benefited Little

U.S. Productivity and Compensation Growth, 1948 – 2018

Today’s concerns originate in what happened after 1980. As 
compared to the earlier period, earnings growth in the past 
40 years has been slow, sporadic, and unequal. Between 1948 
and 1978, U.S. total output per hour of work rose by 108%, as 
shown in Figure 4, an annual growth rate of 2.4%. During the 
same period, average compensation of production and non-
supervisory workers (a stand-in for the median since median 
wages are not available for this period) rose in near lock-
step, increasing by 95%. By contrast, in the subsequent four 
decades, between 1978 and 2016, aggregate productivity rose 
by a further 66% (an annual growth rate of 1.3%), while pro-
duction and nonsupervisory compensation rose by a mere 
10% and median compensation rose by 9%. This growing gulf 
between rising productivity and stagnating median wages is 
often referred to as “the great divergence.”

Within this “great divergence” lurk further disparities of 
race and gender. In this period, white men and white women 
notched the bulk of the modest median wage growth (see 
Figure 5). Specifically, the median hourly wages of white 
men rose by 7% while those among Black and Hispanic men 
rose by only 1% and 3%, respectively. And among women, 
median hourly wages rose by 42% among white women, 
relative to only 25% and 26% among Black and Hispanic 
women, respectively. 

Reported changes in “real” wage levels should be viewed 
as approximate; it is not possible to capture all changes in 
living standards across decades using a single cost of living 
index. Indeed, the true purchasing power of the median 
worker has likely risen faster than these numbers suggest, 
which also means that productivity likely rose faster than 

Figure 4. Productivity and Compensation Growth in the United States, 1948 !– !2016

PE
R

C
EN

TA
G

E 
C

H
A

N
G

E 
SI

N
C

E 
19

4
8

100

125

150

175

200

225

250

275

300

325

350

19
48

19
53

19
58

19
63

19
68

19
73

19
78

19
83

19
88

19
93

19
98

20
0

3

20
0

8

20
13

20
18

Productivity
per Hour

Median
CompensationAverage

Compensation

Average Compensation 
of Production

and Nonsupervisory Workers

Source: Summers and Stansbury (2018, Figures 1 and 2). Note: Data from BLS, BEA, and Economic Policy Institute. Labor 
productivity is total economy real output per hour. Average compensation is total economy real compensation per hour, 
deflated by CPI-U-RS. Compensation is median economy real compensation per hour and mean real compensation for 
production and nonsupervisory workers, both deflated by CPI-U-RS. The chart depicts the percent change in each series 
from its value in 1948 for all series exception median compensation. The median compensation series starts in 1973 and is 
normalized to equal the average compensation of production and non-supervisory workers in that year. 

2020 Final Report 14



Real Wages Have Risen for U.S. College Graduates and 
Fallen for Workers with High School Degree or Less Since 1980

Today’s concerns originate in what happened after 

1980. As compared to the earlier period, earnings 

growth in the past 40 years has been slow, sporadic, 

and unequal. Between 1948 and 1978, U.S. total 

output per hour of work rose by 108%, as shown in 

Figure 4, an annual growth rate of 2.4%. During the 

same period, average compensation of production 

and nonsuper visor y workers (a stand-in for the 
median since median wages are not available for this 

period) rose in near lockstep, increasing by 95%. By 
contrast, in the subsequent four decades, between 

1978 and 2016, aggregate productivity rose by a 

further 66% (an annual growth rate of 1.3%), while 
production and nonsupervisory compensation rose 

by a mere 10% and median compensation rose by 9%. 

This growing gulf between rising productivity and  

stagnating median wages is often referred to as “the 

great divergence.”

Within this “great divergence” lurk further dispar-

ities of race and gender. In this period, white men  

and white women notched the bulk of the modest 

median wage growth (see Figure 5). Specifically, the 
median hourly wages of white men rose by 7% while 

those among Black and Hispanic men rose by only 

1% and 3%, respectively. And among women, median 

hourly wages rose by 42% among white women, rel-

ative to only 25% and 26% among Black and Hispanic 
women, respectively. 

Reported changes in “real” wage levels should be 

viewed as approximate; it is not possible to capture 

all changes in living standards across decades using 

a single cost of living index. Indeed, the true purchas-

ing power of the median worker has likely risen faster 

than these numbers suggest, which also means that 

Figure 3. Real Wages Have Risen for College Graduates and Fallen for Workers with High School  
Degree or Less Since 1980

CUMULATIVE CHANGE IN REAL WEEKLY EARNINGS OF WORKING-AGE ADULTS AGES 18"–"64, 1963"–"2017
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II. What are the Causes?



What Are the Causes?

1. Technology: Digitalization of work made highly-
educated workers more productive, made less-educated 
workers easier to replace with machinery



The U.S. Occupational Structure has ‘Polarized’, 1980 – 2015
Changes in Employment in Low, Medium, & High Paying Occupations

Figure 6. Employment Growth Has Polarized Between High- and Low-Paid Occupations

CHANGES IN OCCUPATIONAL EMPLOYMENT SHARES AMONG WORKING-AGE ADULTS, 1980""–""2015
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Figure is constructed using U.S. Census of Population data for 1980, 1990, and 2000, and pooled American Community 
Survey ( ACS ) data for years 2014 through 2016, sourced from IPUMS (Ruggles et al., 2018). Sample includes working-age 
adults ages 16 – 64 excluding those in the military. Occupational classifications are harmonized across decades using the 
classification scheme developed by Dorn (2009).

Figure 7. Low-Skill Workers in the U.S. Receive Lower Pay Than in Other Industrialized Countries

PPP-ADJUSTED GROSS HOURLY EARNINGS OF LOW-SKILL WORKERS IN THE U.S. AND OTHER OECD NATIONS
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As Innovation has Shifted Towards Information and 
Electronics, Locus of New Work Creation Has Polarized
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In the 1940s, New Work Creation Concentrated in Middle-Paid Occupations
In the 2000s, New Work Creation Concentrated in High- or Low-Paid Occs



The Locus of Innovation Has Shifted Across the 20th Century

14

Autor, Salom
ons, and Seegm

iller2020

Shift of Patenting Activity: from Manufacturing and Transportation, 
to Chemicals and Electricity, to Electronics and Information



What Are the Causes?

1. Technology: Digitalization of work made highly-
educated workers more productive, made less-educated 
workers easier to replace with machinery

2. Globalization: Trade has been a huge positive for world 
welfare but has placed pressure on manufacturing jobs 
and manufacturing-intensive communities 



U.S. Manufacturing Employment Dropped Sharply After China 
Joined the World Trade Organization in 2001



What Are the Causes?
1. Technology: Digitalization of work made highly-

educated workers more productive, made less-educated 
workers easier to replace with machinery

2. Globalization: Trade has been a huge positive for world 
welfare but has placed pressure on manufacturing jobs 
and manufacturing-intensive communities 

3. Institutions: Weakened labor unions, historically low 
minimum wage, and outdated employment regulations 
have harmed rank and file workers



Less-Educated Workers in the U.S. Receive 
Lower Pay Than in Other Industrialized Countries

18

Purchasing Power-Adjusted Hourly Earnings of Low-Education 
Workers in 2015

Figure 6. Employment Growth Has Polarized Between High- and Low-Paid Occupations

CHANGES IN OCCUPATIONAL EMPLOYMENT SHARES AMONG WORKING-AGE ADULTS, 1980""–""2015
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classification scheme developed by Dorn (2009).

Figure 7. Low-Skill Workers in the U.S. Receive Lower Pay Than in Other Industrialized Countries

PPP-ADJUSTED GROSS HOURLY EARNINGS OF LOW-SKILL WORKERS IN THE U.S. AND OTHER OECD NATIONS
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Collective Bargaining is Declining in Many Industrialized Countries

19

U.S. and U.K. are OutliersFigure 13. Share of Workers Covered by Collective Bargaining in OECD Countries, 1979 ! !– ! !2017
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2.7 Why Did U.S. Workers Fare So 
Poorly Despite Rising Productivity?

Why has the United States failed, over the past four 

decades, to translate rising productivity into improved 

job opportunities and higher earnings for the majority of 

workers? Three forces contributed: technological change, 

globalization pressures, and institutional changes.

Technological change has been a central driver of the 

rising wage premium paid to formal skills and expertise. By 

enabling a digitalization of work, computers and the inter-

net have made highly educated workers more productive 

and made less-educated workers easier to replace with 

machiner y. This should not come as a surprise, as infor-

mation technology has significant genealogy in managerial 

techniques designed to wrest control away from workers 

and toward abstract processes. Digitalization has also likely 

contributed to — though does not solely explain — the 

rising concentration of top incomes. By allowing innova-

tive ideas to scale rapidly (e.g., in software, in finance, in 
entertainment, in unique business models such as Amazon 

or Facebook), digitalization has enabled entrepreneurs to 
amass vast fortunes. Just as importantly, the multiplier 

effect of a networked world has created outsized rewards 

for top talent in many sectors, such as medicine, law, design, 

finance, and entertainment.
50
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Real U.S. Federal Minimum Wage Has Fallen to Near Irrelevance

20

Figure 14. The U.S. Federal Minimum Hourly Wage, 1979–2020
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International trade has also played an important role. Chi-
na’s admission to the World Trade Organization in 2001 
spurred the loss of at least 1 million U.S. manufacturing jobs 

during the first decade of the 2000s, and that number is 
larger still if one includes the impacts outside of manufac-
turing. In the U.S., these job losses were highly concentrated 
in local labor markets, many in the South Atlantic and 
South Central regions of the U.S. In these trade-exposed 
labor markets, the China trade shock generated sustained 
adverse impacts on employment rates, household incomes, 
and other measures of population distress. It further con-
tributed to political polarization that is currently playing out 
at all levels of U.S. politics.51 Thus, although China’s emer-
gence as a global economic power was driven by domestic 
developments within China, the speed and magnitude of 
the China trade shock on U.S. labor markets was, unlike the 
impacts of digitalization, a direct outgrowth of U.S. policy.52

Similar pressures from digitalization and globalization 
af fected most industrialized countries. What sets the 
United States apart? U.S.-specific institutional changes 
and policy choices failed to blunt — and in some cases 
magnified — the consequences of these pressures on the 
U.S. labor market:53

1. First, the capacity of rank-and-file workers to bargain 
for wage growth to match productivity growth was 
hobbled by a steep, sustained fall in union represen-
tation. Between 1979 and 2017, the fraction of U.S. 
workers covered by collective bargaining agreements 
fell from 26% to 12%. And this fall was even steeper in 
the private sector: from 21% of workers in 1979 to 6% 
in 2019 (Figure 13).54 Although union representation 
has generally trended downward in all industrialized 

The Work of the Future: Building Better Jobs in an Age of Intelligent Machines27



III. Are We Getting a 
Positive ’Return’ on Inequality?



Are We Getting a Positive ‘Return’ on Inequality?

1. Labor Force Participation

2. Economic Mobility

3. Economic Growth



Employment to Population Rates are Not Higher in More 
Unequal Countries: Men

23

Figure 10. Comparing Employment to Population Rates of Working Age Men and Women Between 
the U.S. and OECD, 1970 ! !– ! !2019
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Employment to Population Rates are Not Higher in More 
Unequal Countries: Women

24

Figure 10. Comparing Employment to Population Rates of Working Age Men and Women Between 
the U.S. and OECD, 1970 ! !– ! !2019
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Inequality Does Not Appear to Promote Intergenerational Mobility

25

Corak
2013

Consider a second metric of economic performance: 

upward mobility between generations. Among indus-

trialized countries, the U.S. stands out for its extremes 

of rich and poor. Indeed, to locate another large coun-

try with greater inequality, one must expand the set to 

include less-developed nations such as China or Brazil. 

If high U.S. inequality and accompanying economic 

dynamism provided U.S. children with better odds of 

ascending the economic ladder over their lifetimes, 

the U.S. ought to score high on inequality and low on 

immobility. Figure 11 shows that the reverse is true. 

The U.S. has one of the lowest rates of intergenera-

tional mobility among wealthy democratic countries, 

considerably below that of France, Germany, Sweden, 

Australia, or Canada. As highlighted by Chetty et al.,44 

the likelihood that a U.S. child born to parents in the 

bottom fifth of the income distribution will reach the 

top fifth in adulthood is actually about twice as high 

in Canada (13.5%).45 Upward mobility is not a dividend 

that the U.S. receives on its outsized inequality.

Figure 11. Across Countries, More Earnings Inequality Is Associated with Lower Intergenerational 
Economic Mobility
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High Inequality and Low Taxes Do Not Predict Faster Growth
Average GDP Growth Rate 1960 – 2011 vs. GDP per Capita in 1960

Figure 12. Countries That W
ere W

ealthier in 1960 Grew
 Less Rapidly O

ver the Next Four Decades
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IV. Technological Context

The Momentous Impacts of Technological Change are 
Unfolding Gradually



The Momentous Impacts of Technological 
Change are Unfolding Gradually

1. Autonomous vehicles

2. Industrial robotics

3. Intelligent supply chains

4. Additive manufacturing

5. Artificial intelligence



AVs Estimated to Displace 1.3 – 2.3m U.S. Workers

• Size similar to recent China 
trade shock – but slower moving

• Regional disparities – esp. hard 
on South

• Potential increase in workers’ 
commuting range—OR 
increased congestion, collapse 
of public transit

29
MIT Work of the Future      Preparing U.S. Workers and Employers for an Autonomous Vehicle 
Future (Helper et al. 2018)
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Additive Manufacturing has Transformative Potential

 5 

Introduction to Additive Manufacturing 
BACKGROUND AND HISTORY 

Additive manufacturing (AM)1 has the potential to transform how products are developed and realized. 

AM, by and large, can eliminate the need for product-specific tooling and can build highly complex 

geometries that consolidate multiple parts, are more material-efficient, and combine materials in 

previously impossible ways. The use of AM for on-demand production can reduce cost and lead time and 

has the potential to enable the consolidation of supply chains. 

The seeds for AM’s present industrial growth were first planted in the 1980s and 1990s via the invention 

of many technologies and through the gradual yet persistent adoption of AM systems for rapid 

prototyping across industries. Many early inventors of such systems commercialized their ideas into 

companies, including Stratasys (polymer extrusion) and 3D Systems (photopolymerization), which now 

command significant market share within the AM industry. Though the earliest AM technologies produced 

often fragile, coarse objects (Figure 1), cumulative advances in materials, hardware, and software—the 

fundamental ingredients of 3D printing and, more broadly, industrial automation—have readied AM for 

mainstream adoption. The landscape of industrial stakeholders and industry participants has also 

blossomed, especially due to the expiration of several key patents in the past 15 years. Now, firms are 

increasingly interested in digitally driven business and production models that operate more efficiently—

requiring less physical infrastructure, human labor, and other resources—to produce more a more flexible 

and responsive catalog of parts and products in response to changing consumer preferences and supply-

chain risks.  

Figure 1. Small Replica of the Hagia Sophia, Printed Using an Early MIT 3D Printing System, and 
Schematic of the Printing Process which is Now Referred to as Binder Jetting. 

 

Source: Photo by A. John Hart. Schematic from US Patent 3,204,055A.  
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MIT Dome
Metal Hip Implant Aircraft Fuel Nozzle

Faucet

Orthodontic Retainer

 7 

economic requirements to produce large quantities of a fixed design—a necessity for many parts, and 

therefore products, that require dedicated tooling—they may explore new models of integrating customer 

preferences and data to define new value dimensions such as by providing customizations to individuals 

and/or groups of users. 

Figure 2. Selected Industrial and Consumer Applications of AM 

 
(a) Fuel nozzle for aircraft engines made by laser powder bed fusion (GE), printed as a single piece; (b) Metal hip 
implant component made by laser powder bed fusion, with three-dimensional porous surface that aids bone 
integration; (c) FAA-certified structural galley bracket for Boeing 787 (Boeing); (d) Futurecraft 4D athletic running 
shoes, with printed midsole (adidas/Carbon); (e) Customized orthodontic retainer formed using a 3D printed tool 
(Align Technologies); (f) Faucet with internal channels for water flow (American Standard); (g) In-ear hearing aids, 
printed-to-form based on patient ear canal geometry (Widex); (h) Performance mountain bike with custom-printed 
metal joints connecting carbon fiber tubes (Robot Bike/Renishaw); (i) Rendering of a modular figurine face, printed 
via material jetting, used for stop-motion capture film production (Laika); (j) Mascara brush with polymer tip 
produced by selective laser sintering (Chanel); (k) Textured automobile dashboard inlay, fabricated to-order (BMW); 
(l) Diamond engagement ring made via lost-wax casting with a 3D-printed mold (Nervous System); (m) Fast-release 
pill produced made by binder jetting (Apredia); and (n) figurines of South Park characters, made by binder jetting 
(Source3 by Amazon.com). 

While this transformative vision is in its infancy today, commercial examples of AM (Figure 2) range from 

basic consumer applications—including Hero Forge’s web-based configurator for customized, 3D-printed 

miniatures—to industrial contexts, where aerospace engine manufacturer GE has put more than 30,000 

additively manufactured engine components in the skies. Arguably one of the most compelling examples of 

AM’s potential is embodied by Align Technologies, which produces patient-specific orthodontic retainers. 
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The Momentous Impacts of Technological Change are 
Unfolding Gradually

1. AI and robotic applications take time (decades) to develop and 
deploy, especially into safety- and production-critical 
applications. While they are coming, they are not as close as 
some would fear, offering some time for preparation 

2. The largest labor-market effects of technology we’re seeing still 
stem from maturing IT like internet, mobile computing, EHR and 
e-commerce

3. We can see glimpses of the future today; it will take time to fully 
distribute. This time window offers opportunity 



V. The Work of the Future



Institutional Innovation 
Must Complement Technological Innovation

1. Invest and innovate in skills and training

2. Ensure productivity gains translate into better quality jobs

3. Expand and shape innovation



Invest and Innovate in Skills and Training at Scale

• Develop and field-testing innovative methods and tools for delivering 
training including online and hybrid models  

• Foster private sector investment in training to facilitate upward mobility 
among lower-wage, less-educated and minority workers

• + Federal funding for training programs that lead to middle-class jobs without 
four-year degrees. Competitive funds for community colleges and labor 
market intermediaries

• Policies to raise degree completion rate at community colleges

• Require, and fully fund, RCTs of training programs to gauge efficacy in 
achieving employment and earnings outcomes

• Improve labor market information for workers seeking jobs and jobs seeking 
workers
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Institutional Innovation 
Must Complement Technological Innovation

1. Invest and innovate in skills and training

2. Ensure productivity gains translate into better quality jobs

3. Expand and shape innovation



Improve Job Quality

• Modernize the Unemployment Insurance System

• Restore the real value of the federal minimum wage to at least 40 percent 
of the national median wage and index this value to inflation

• Strengthen and adapt labor laws

– Enforce existing protections and processes for workers to gain access to 
collective bargaining

– Open up labor law to allow innovation in new forms of representation in 
workplace and corporate decision-making and governance

– Build legal protections for organizing w/0 retaliation in non-traditional 
realms: domestic + home-care workers, independent contractors, 
farmworkers, etc.
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Institutional Innovation 
Must Complement Technological Innovation

1. Invest and innovate in skills and training

2. Ensure productivity gains translate into better quality jobs

3. Expand and shape innovation



Public investment share of R&D has fallen from 
approximately 40% in 1985 to approximately 25% in 2015
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Institutes of Health (NIH), and numerous other agencies. 
Indeed, the COVID-19 vaccine response relies on an intel-
lectual, institutional, and workforce infrastructure created 
by decades of patient federal investment. In each case, the 
nature and management of government support shaped 
the technologies that emerged, if only indirectly. 

Government investment in the future of technolog y 
takes many forms. These include direct research grants, 
institutional suppor t, graduate education, research in 
government labs, as well as large projects like the Apollo 
program or the Human Genome Project. Even govern-
ment procurement at a crucial time in a technology’s life 
cycle can be instrumental — for several years, NASA con-
sumed 60% of all U.S. integrated circuit production for the 
Apollo program, giving the nascent technolog y a much-
needed boost. 

This R&D was not necessarily directed toward industrial 
applications or job creation, although these have been 
well-documented benefits for a long time. Nonetheless, 

by fostering experiments, training generations of young 
innovators, and providing institutional support, federal 
R&D investments have proved instrumental in both solving 
national problems and contributing to economic growth. 
While private capital and corporate R&D play crucial roles 
in bringing new technologies to market, neither has the 
consistency nor the patience to cultivate the fundamen-
tally new over multiple decades.

Yet, America is losing this crucial competitive advantage. 
U.S. public investment in innovation has lagged even as that 
of other technologically advanced nations has advanced.118 
Combining both public and private R&D investment, Germany 
invested 2.9% of GDP in research and development in 2015, 
versus 2.7% in the U.S., and 2.1% in China, which, in turn, is 
expected to overtake the U.S. and Germany in the years ahead. 
Even while total U.S. R&D expenditure as a share of GDP has 
held relatively steady over the last three decades (though has 
not grown), the public investment share of R&D has fallen 
steeply over three decades, from approximately 40% in 1985 
to approximately 25% (one-quarter) in 2015 (Figure 20). 

Figure 20: US Research and Development as a Share of GDP,  by Source of Funds: 1953–2015
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Expand and Shape Innovation

• Increase federal research spending and use it to set the agenda

• Expand the geography of innovation in the U.S. Spread the benefits of 
innovation to a broader set of regions

• Rebalance taxes on capital and labor by altering the ways the tax code 
currently unduly favors investments in capital

– Eliminate accelerated depreciation allowances

– Apply corporate income tax equally to all corporations

– Maintain federal R&D tax credit but enact an employer training tax credit
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The Work of the Future is Ours to Invent

1. There is a palpable fear of the future – a consequence of divergence 
between innovation and labor market opportunity 

2. If we deploy new technologies into existing labor systems, we will 
get the same problematic results

3. We should reject false tradeoffs between economic growth and 
strong labor markets

4. The majority of today’s jobs had yet to be invented a century ago. 
The job of the present is to build the work of the future
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