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Automation in Everyday Life

Americans express more worry than enthusiasm about coming
developments in automation - from driverless vehicles to a world in
which machines perform many jobs currently done by humans

Advances in robotics and artificial intelligence have
the potential to automate a wide range of human
activities and to dramatically reshape the way that
Americans live and work in the coming decades. APew
Research Center survey of4,135 U.S. alults conducted
May 1-15, 2017 finds that many Americans anticipate
significant impacts from various automation
technologies in the course of their lifetimes 1 from the
widespread adoption of autonomous vehicles to the
replacement of entire job categorieswith robot
workers. Although they expectcertain positive
outcomes from these developments, their attitudes
more frequently reflect worry and concern over the
implications of these technologies for society as a
whole.

To gauge the opinions ofeveryday Americans on this
complex and far-reaching topic, the survey presented
respondents with four different scenariosrelating to
automation technologies. Collectively, these scenarios
speak to many of the hopes and concerns embedded in
the broader debate over atomation and its impact on
society. The scenarios included the development of
autonomous vehicles that canoperate without the aid
of a human driver; a future in which robots and
computers can perform many of the jobs currently
done by human workers; the possibility of fully
autonomous robot caregivers for older adults; and the
possibility that a computer program could evaluate
and selectjob candidates with no human involvement.
The following are among the major findings.

www.pewesearchorg

How realistic are the scenarios
presented in the survey?

Some of the scenarios presented in the
survey are more futuristic than others:

Today companies can utilizeomputer
algorithms in various aspects of the
hiring processé from identifying
candidates who might be overlooked in
traditional faceto-face recruiting, to
automatically eliminating applicants who
lack certain characteristics.

Americans today cannot purchase a fully
autonomous vehicle But a number of
companies are developing and testing
these vehicles, and many modern cars
offer semirautonomous features such as
adaptive cruise control or laneassist
technology.

A wide range of robotic devices are being
developed to kelp meet the demands of
an aging population. But it will likely be
many years before fully autonomous
robot caregiversas described in this
survey are available for use.

More broadly, these developments
speak to the possibility of a world in
which robots aad computer applications
are capable of performing many of the
tasks currently done by human$ with
potentially profound implications for
society as a whole.
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Americans expresswidespread concern d but also tempered optimism d about the impact
of emerging automation technologies

Americans generally express
more worry than enthusiasm More worry than optimism about potential
when asked about these developments in automation

automation technologies. Most % of U.S. adults who say they are enthusiastic or worried about é
prominently , Americans are

hlv twi likelv t Future where | Development of : Development : Development
rougnly ICe as likely to robots and . algorithms that | of driverless of robot
express worry (72%) than computerscando i can evaluate | vehicles | caregivers for
. 0 many human jobs : and hire job : older adults
enthusiasm (33%) about a . candidates | '
future in which robots and
computers are capable of doing Worried |
many jobs that are currently 72% 67
done by humans. They are also . : 51 |
around three times aslikely to L : : Lo AT
Enthusiastic : : 40 :
express worry (67%) than 33% : :
enthusiasm (22%) about Lo22 :
. .. SOMEWHAT . . .
algorithms that can make hiring : . : :
decisions without any human VERY I | e BN g ? g

mVOI_VGr_nent ) By compa.rlson, Note: Respondents who did nagive an answer are not shown
publlc views towards driverless Source: Survey conducted May-15, 2017.

. . OAut omation in Everyday Lifeo
vehicles and robot caregivers

. PEW RESEARCH CENTER
exhibit more balance between

worry and enthusiasm.

The public also expressesa number of concerns when asked aboutthe likely outcomes they
anticipate from these technological developments. For instance, 76% of Americans expect that
economic inequality will become much worse if robots and computers are able to perform many of
the jobs that are currently done by humans. A similar share (75%) anticipate s that the economy
will not create many new, better-paying jobs for humans if this scenario becomes a reality. And
64% expectthat people will have a hard time finding things to do with their li vesif forced to
compete with advanced robots and computers for jobs.

In the case of driverless vehicles,75%of the public anticipates that this development will help the
elderly and disabled live more independent lives. But a slightly larger share (81%)expects that
many people who drive for a living will suffer job losses as a result And although a plurality (39%)
expects that the number of people killed or injured in traffic accidentswill decrease if driverless

www.pewesearchorg
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vehicles become widespread another 30% thinks that autonomous vehicleswill make the roads
lesssafe for humans. Similarly, severnrin-ten Americans (70%) anticipate that robot caregivers
would help alleviate the burden of caring for aging relatives i but nearly two-thirds (64%) expect
that these technologies would increase feelings of isolation for the older adults in their care.

Majorities of Americans are reluctant to use emerging automation technologies
themselves and express concerns about removing the human element from important
decisions

A sizable share of the publicexpressesreservations about personally using each of the
technological concepts examined in the survey. Nearly sixin-ten Americans saythey would not
want to ride in a driverless vehicle or use a
robot caregiver for themselves or a family

Many Americans would be hesitant to

member, while roughly'three—quarters would use various automation technologies
not want to apply for a JOb that used_a computer % of U.S. adults who say they would or would not want
program to evaluate and select applicants. to___if given the opportunity
Wouldnot Would

Thosewho are hesitant to use these
technologies frequently describe their concerns Ride in a driverless vehicle 56 . 44
as stemming from a lack of trust in
technological decision-making and an Usea robot caregiver 59 . 41
appreciation for the unique capabilities and
expertise of humans. For instance, roughly Apply fora job that used a

. . computer program to 76 22
severnin-ten Americans who would not want to

select applicants
ride in a driv erless vehiclemention a lack of
Note: Respondents who did not give an answer are not shawn

trust, a fear of losing control and/ or general Source: Survey conducted May-15, 2017.
safety concerns when asked why they would not ©Automation in Everyday Lifeo
want to use this technology. PEW RESEARCH CENTER

Survey respondentsdé comments about robot caregiver
to the importance of human contact and decision-making and their worries that eventhe most
advanced machinescould never replicate these attributes.

Broad public support for policies that limit the use of automation technologies or bring
humans more fully into the process

Along with these concerns, the public generally responds favorably to policies that would limit the
use of these technologies tospecific situations or that would bring human beings more fully into
their operations. In the event that robots and computers become capable of doing many human

www.pewesearchorg



jobs, for example, 85% of
Americans are in favor of
limiting machines to
performing primarily those
jobs that are dangerous or
unhealthy for humans. Were
robots and computers to
become widely competitive
with human workers,
majorities would also support
providing all Americans with a
guaranteed income that would
allow people to meet their
basic needs (60% in favor), as
well as a national service
program that would pay
humans to perform jobs even
if machines could do them
faster or cheaper (58% in
favor). In addition, a notably
larger share of the public sides
with the notion that there
should be limits on the
number of jobs businesses can
replace with machines, as
opposed to the idea that
businesses are justified in
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Broad public support for policies that limit the reach
and impact of workforce automation

% of U.S. adults who say they support or oppose the following policies in the
event that robots and computers are cap able of doing many human jobs

Strongly Strongly
oppose favor
POSSIBLE POLICIES policy  Oppose Favor policy

Machines are limited to doing

dangerous or unhealthy jobs 3%11%

47%
Govt offers all Americans a

guaranteed income that 18 21
would meet their basic needs

Govt creates a national
service program that would
pay people to perform tasks

12 29

. I(.AJ
N
l_\ H I

% of U.S. adults who say they agree with each statement in the event that
robots and computers are capable of doing many human jobs

Should be limits on number
of jobs businesses can
replace with machines, even
if they are better and
cheaper than humans

Businesses are justified in
replacing human workers
if machines can do a
better job at lower cost

41%

58%

No answer 1%

Note: Respondents in top chart who did not give an answer are not shown.
Source: Survg conducted May 115, 2017.
OAutomation in Everyday
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automating human jobs if they can receive better work at lower cost (by a 58% to 41% margin).

Democrats and Democratic-leaning independents are substantially more likely than Republicans
and Republican-leaning independents to favor both a universal income (by a 77% to 38% margin)
and a national service program (by a 66% to 46% margin)in the event that machines threaten to
displace substantial numbers of human workers. But the vast majority of Americans i regardless
of party affiliation 1 support limiting machines to performing danger ous and dirty jobs. And
roughly comparable shares of Democrats (60%) and Republicans (54%) feel that there should
generally be limits on the number of jobs businesses can replace with robotsor computers.

www.pewesearchorg



The desire for increased human control of thesetechnologiesi s
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present in

toward other concepts in this survey as well. The vast majority of Americans (87%) would favor a
requirement that all driverless vehicles have a human in the driver® seat who can take control of
the vehicle in the event of an emergency, with 53% favoring this policy strongly. Meanwhile,

roughly half (48%) of
Americans would feel better
about the concept of a robot
caregiver if there was a human
operator who could remotely
monitor its actions at all times .
And 57% would feel better
about the concept of a hiring
algorithm if it was only used for
the initial screening of job
candidates prior to a traditional
in-person interview.

A key attitudinal divide
around emerging automation
technologies: Those who are
excited to try these
technologies themselves
versus those who are more
hesitant

For each of the concepts
examined in the survey,
Americans who themselves
would be interested in using
these technologies express
substantially more positive
attitudes towards them than
those who would not. These
enthusiasts also anticipate a
wider range of positive societal
impacts if the se technologies
become widespread.

Amer i

Driverless vehicle enthusiasts differ dramatically in
their views and attitudes toward this technology from
those who are more hesitant

% of U.S. adults who say the

following about driverless vehicles Among those who ..

Would ride in
a driverless
vehicle

@ 91%

Would not ride
in a driverless

vehicle
Expect they would help elderly and 62%
disabled be more independent %O
Would feel safe sharing road with a
driverless passenger vehicle

Are very/somewhat enthusiastic
about their widespread use

Expect that they would reduce 17
traffic injuries/deaths O
Would feel safe sharing road 100
with a driverless freight truck

Expect that driverless vehicles
would reduce traffic in major cities

Positive views/attitudes

Negative views/attitudes

Are very/somewhat worried
about their widespread use

Strongly favor requiring human at
the wheel in case of emergency

Strongly favor that they
travel in dedicated lanes

Strongly favor restricting
them from certain areas 16 @ O 48

0% 20 40 60 80 100

Source: Survey conducted May-15, 2017.
OAut omation in Everyday
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Driverless vehicles represent an especiallyivid example of this trend. Americans who themselves
would ride in a driverless vehicle express greater levels of enthusiasm and lower levels of worry
about the ultimate impact of this technology compared with those who are more reticent, and they
are more likely to say they would feel safe sharing the road with both autonomous cars and freight
vehicles. This group is also more likely to think that autonomous vehicleswill reduce traffic
fatalities and help the elderly and disabled live more independent lives, and they are much less
supportive of various rules or policies restricting their use.

Many Americansexpect a number of professions to be dominated by machines within their
lifetime s & but relatively few expect their own jobs or professions to be impacted

Beyond the examples noted
above, Americans anticipate Americans view certain professions as being at greater

significant changes to the risk of automation than others

nature of jobs and work in the % of U.S. adults who think itis ____likely that the following jobs will be

. replaced by robots or computers in their lifetime s
coming decadesas a result of P Y .

automation. Overall, roughly Not Not NET
three_quarters of Americans atall very Somewhat Very likely
(77%) think it 6 mealistic that Fast food worker 6% 17%  39% 7%
robots and computers mlght Insurance claims processor 27 44 65
one daybe able to do many of

. y y Software engineer 35 38 53
the jobs currently done by
humans, with 20% describing Legal clerk — 2o 50
this prospect as extremely Construction worker 39 32 42
realistic. And substantial Teacher 38 26 M 36
shares of Americans anticipate job or profession “ 40 23 30
that automation will impact a

= Nurse 46 16 [l 20
number of specific career
fields over the course oftheir Not e: Data for oOoown job or ecureftleeanployedn 6
lifetimes. Sizable majorities Respondents who did not give an answer are not shown
. Source: Survey conducted May-15, 2017 .

expect that jobs such as fast OAutomation in Everyday Lifeo
food workers and insurance PEW RESEARCH CENTER

claims processors will be
mostly performed by machines during that timeframe , while around half expect that the same will
be true of jobs such as sdfware engineers and legal clerks.

Atthe sametime, f ew of t oday 6 stheiwown jolesorprofessigngacetat risklofa t
being automated. In total, j ust 30% of workers think it 6 at least somewhatlikely that their job s

www.pewesearchorg
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will be mostly done by robots or computers during their lifetime s. Indeed, roughly four times as

many workers describe this outcome as finot at al |l l' i kel yo (30%) as
Workers in certain industries (such as hospitality and service, or retail) are more likely to view

their jobs as being at risk compared with those in others (such as education). But acrass a range of
occupations, majorities of workers anticipate that their jobs or professionswill not be impacted by
automation to a significant degree.

6% of Americansreport that they have already been impacted by automation in the form of
lost jobs and/ or wages

Much of this survey focuses onpossible future

impacts of automation, but a minority of YoungAmericans especially likely to
Americans are already being impacted by these have been impacted by workforce
technologies in their own jobs and careers. automation

Specifically, 2% of Americansreport that they % of U.S. adults in each group who say they have ever
have ever personally lost a jOb because their personally _ because their employer s replaced their

position s (or some aspect of their jobs) with a machine,

employers replaced their position s with a robot or computer program

machine or computer program . Another 5%
report that they have everhad their pay or mlostajob m®Had pay or hours reduced
hours reduced for the samereason. Taken
together, that works out to 6% of U.S. adults
who report having been impacted byworkforce
automation in one (or both) of these ways.The
youngest adultsi those ages 180 241 are
among the groups most likely to have been

: _ US. 1824 2529 30-49 50-64 65+
personally impacted by workforce automation . adults

This experience is alsomore common than

. . Source: Survey conducted May-15, 2017.
averageamong Latinos, part -time workers and dAutomation in Everyday Lifeé
those with relatively low household incomes. PEW RESEARCH CENTER

Although they comprise a relatively small share of the population, these workers who have been
impacted by automation expressstrongly negative views about thecurrent i and future i impact
of technology on their own careers. Fully 46% of these workers feel that technology has decreased
their own opportunities for career advancement, while 34% feel that technology has generally
made their work less interesting (each of these views is shared by just 11% of other workersAnd
nearly six-in-ten (57%) anticipate that their own job s or professions will be mostly done by
machines within their lifetime si roughly twice the share among workerswho have not been
impacted by automation in this way (28%).

www.pewesearchorg
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Workers lacking a college education are much less likely to express positive attitudes
towards the current generation of workforce technologies

More broadly, the survey also finds that the

current generation of workforce technologies Workers with higher levels of education
has had widely disparate impacts ont o d a 'y 6 smore likely to say tech has increased
workers. For somei especially those with high ~ opportunities, made their jobs more

levels of educational attainment i technology interesting

represents a largely positive force that makes % of U.S. workers in each group who say that technology
their work more interesting and provides has generally e

opportunities for career advancement. But m College grad+ m Some college  HS grad or less

those who have nat attended college are much
less likelytoviewt oday 6s wor kforc
technologiesin such a positive light.

64

38
The survey asked about the impact that six

common workforce technologies havehad on

t oday 6 s.Thesairclede word processing

and spreadsheet sofware; smartphones; email

and social media; software that manages

peoplebs daily scthahktlp| e snNadethed vk mo@ | Icrgaseceth@ir opportunities

customers serve themselves without the Interesting for advancement

assistance of a human worker, and industrial

robots. It finds that workers with college Note: Based on U.S. adults who are cumtly employed on a fulor

S. S S g part-time basis.

degrees are substantially more likely than those  Source: Survey conducted May-15, 2017.
OAutomation in Everyday Lifebo

who have not attended collegeto say that each

o i PEW RESEARCH CENTER
of theseindividual technologies has had a

32

positive impact on their job s or careers. Indeed,

roughly one-quarter (24%) of workers with high school diploma sor less say thatnot a single one
of these six technologies has had a positive impact on their jols or careers; for college graduates
that shareis just 2%.

When it comes to the overall impact of technology on them in a professional context, just 38% of
workers with high school diplomas or less indicate that technology in general has made their jols
more interesting. And a similarly modest share (32%) feels that technology has increased their
opportunities for career advancement. In each instance, these figures are substantally lower than
those reported by workers who havecontinued their formal education beyond high school .

www.pewesearchorg
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The public anticipates widespread advances in the development and adoption of

automation technologies over the coming decades

Many Americans anticipate that various automation
technologies will make significant inroads in terms of their
development and adoption in the coming decades. Driverless
vehicles are perhaps the most prominent example of this trend.
Fully 94% of Americans have some awareness of the effort to
develop driverless vehicles,and roughly two -thirds of the public
anticipates that most vehicles on the road will be driverless
within the next half -century i with 9% predicting that this will
occur in the next 10years.

Additionally, substantial shares of Americans think it 6 kkely
that within 20 years doctors will rely on computer programs to
diagnose and treat most diseases (79% think this will definitely
or probably happen); that most retail interactions will be fully
automated and involve little or no human interaction between
customers and employees (65%); and that most deliveries in

cities will be made by robots or drones instead of humans (65%).

www.pewesearchorg

Roughly two-thirds of
Americans expect most
cars to be driverless in
next half century

% of U.S. adults who say it will take

___for most vehicles on the road to
be driverless

Less than 10
years

9

10 to less than
50 years

50 to less than
100 years

100+ years
8 Never happen

Note: Respondents who did not give an
answer are not shown.

Source: Survey conducted May-15, 2017.
OAt omation in Every
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1. A me rcurrendexmeidences with automation and
other workforce technologies

The bulk of this report is focused on the coming wave of workforce automation and other
automation technologies. But a variety of technological innovations i from industrial robots in
manufacturing to the office productivity tools that have transformed the nature of white collar
office work 7 have already had a profound impact on the nature of work in the present day. When
asked about the impact of these and other technologies ontheirownjdds and careers, toc
workers expressdecidedly mixed views. Many view these technologies in a positive light, but
substantial shares view them as damaging (or at best neutral) to their own career prospects.
Moreover, the survey finds that the benefits of these tools are most likely to accrue to workers with
high levels of formal educational attainment. It also finds that workforce automation has already
impacted a minority of t o d avgrkess in the form of lost jobs or wagesi and that many of these
workers view technology as a broadly negative influence on the trajectory of their own careers

Workers express mixed
opinonson how t odWgrkee express mixed views about the impact of
technologies have impacted various workforce technologies

their own jobs and careers % of U.S. workers who say the following technologies have had ___ on their

own careers or jobs
Todaybs workers express a

diversity of views when asked Anegative A positive No impact

. . impact impact either way
about the impact that various

. . Word processing or o 25%
technologies have had on their spreadsheet software o
own jobs and careers.A Smartphones 6
substantial share of workers
indicate that technologies such Email or social media o
as word processingor Software to manage daily 36

schedules or routines
spreadsheet software (70%),
. Customer self-serve 40

smartphones (67%), and email technologies
or social media (60%) have Industrial robots 58

had a positive impact on their
own careers.Meanwhile, 54% Note: Based on U.S. adults who are currently employed on a-foil parttime basis.
Say they have beerposiively  C-+10"*S1" 110 10 e e ot

impacted by software that OAutomation in Everyday Lifebo

manages their daily schedules = PEW RESEARCH CENTER

or routines, and 48% report a

positive impact from technologies that help customers serve themselves on their own Around one-

www.pewesearchorg
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quarter (2 7%) feel that industrial robots have impacted them positively in one way or another in
their jobsor careers.

At the same time, in each instance a minority of workers i ranging from 5% in the case of word
processing and spreadsheet software, to 16% in the case of emadr social mediai indicate that
these technologies have had a negative impat on their own jobs or careers.Larger shares feel that
these technologies have not had much impact on them in either a positive or negative way. This
sentiment is most prominent in the case of industrial robots: 58% of workers feel that these
devices hawe not had much of an impact on them personally.

Workers generally express
more positive than negative
views when asked amore
general set of questions about

Workers express more positive than negative views on
the overall impact of technology on their careers

% of U.S. workers who say the following

the impact of all the various Technology has __ for career advancement
technologies they might have Decreased their Increased their
used throughout the course of opportunities opportunities Had no impact either way

their careers. Roughly half of 13% 46% 40%

workers (53%) feel that
technology in general has made Technology has generally made their work ...

their work more interesting, but
12% say it has made theiwork
less interesting i and around

one-t hird (34%) say it hasnot
had a major im pact either way Technology has generally made their work ...

in this regard. Similarly’ a Less demanding  More demanding Had no impact either way

Less interesting  More interesting Had no impact either way

plurality of workers (46%) feel 29 39 32

that technology has increased
. . Note: Based on U.S. adults who are currently employed on 8-for parttime basis.
their opportunltles for career Respondents who did not give an answer are not shown.

advancementi but 13% say it Source: Survey conducted May-15, 2017 .
. OAutomation in Everyday Lifebo
has decreased their
- PEW RESEARCH CENTER
opportunities for advancement,
and 40% say it has made o
difference one way or another.

Workers are more divided on whether technology has made their work more or lessdemanding:
39% say it hasindeed made their jobs more demanding, only modestly larger than the shares who

www.pewesearchorg
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sayit has made their work less demanding(29%) or that it has not had much impact either way on

the relative demands of their jobs (32%).

Workers with varying levels of educational
attainment express pronounced differences
in their views of workplace technology

For each of the six specific technologies
measured in the survey,workers with at leasta
four-year college degreehave markedly more
positive views compared with those with high
school diplomas or less. These differences are
most pronounced in the case of office
productivity tools such as word processing or
spreadsheet software There is a 45-percentage
point difference in the share of workers with
college degrees (90%) and with high school
diplomas or less (45%) who feelthese
technologies have had a positive impact on
them professionally. However, there are also
differences of 20 percentage points or more
between these groups for several other
technologies, including email or social media
(27 points), smartphones (22 points), and
software that managesw o r k dailysséhedules
and routines (21 points). In total , nearly one-
quarter (24%) of workers with high school
diplomas or less say thathone of these six
technologies has had a positive impact on ther
jobs or careers; for college graduates that figure
is just 2%.

By the same token workers with high school
diplomas or less are notably more downbeat
about the impact these tools have had on their
careersrelative to college graduates One-in-ten
workers with high school diploma s or less say
they have been negatively impacted by word

Workers with higher levels of education
have more positive views of many
workplace technologies

% of workers in each group who say that have had
a positive or negative impact on their job sor careers

m Negative impact m Positive impact

Word processing orspreadsheet software

College grad+ 2 NN 90

Some college 3 |1
HS or less 10 VI 45
Smartphones

10 M 5
11 [ 9
17 . ¢

16 V. 72
15 [V ss
18 [N 45

Software that manages daily schedules

College grad+
Some college
HS or less

Email or social media
College grad+
Some college
HS or less

College grad+ 5 ' s
Some college 7 VI -/
HS or less 16 PV 42

Customer self-service technologies
College grad+ o VI -3
Some college 11 W 2
HS or less 18 VI 40
Industrial robots
College grad+ 7 P 31
Some college 18 I 28
HS or less 19 I 23

Note: Based on U.S. adults who are currently employed on a-foil

part-time basis. Respondents who said these technologies did no
have an impact one way or another, as well as those who did not
give an answer, are not shown.

Source: Survey conducted May-15, 2017.

OAut omation in Everyday
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processing or spreadsheet applications 16% have been negatively impacted by scheduling software
tools; and around one-in-five have negative views of the impact of customer glf-service tools
(18%) and industrial robots (19%) on their own careers.

Moreover, large shares of non-college educated workers indicate that these technologies have
simply not impacted their careers in any meaningful sensei whether for good or bad. Fully 44% of
workers with high school degrees or less say their professional lives have not been impacted one
way or the other by word processingor spreadsheet software,for instance, while 35% say the same

about email or social media.

Generally speaking, workers in the middle
educational tier i that is, those who have
graduated from high school but who lack four -
year college degresi tend to have attitudes
toward technology and work that are midway
between these two groups.They express more
positive views relative to those with no college
experience at all, but less positive views relative
to those with four -year degrees or more.

Worker s 6 v i elwoadewirhpact di e
technology on their careers exhibit similarly
pronounced educational differences. Compared
with workers with high school diplomas or less,
college graduates aresubstantially more likely
to say that technology has made their work
more interesting (64% vs. 3899, and to sayit
has increased their opportunities for career
advancement (53% vs. 32%). In terms of the
demands of their jobs, college graduates are
somewhat more likely to say that technology
has made their work more demanding (45% vs.
36%), but also more likely to say it has made
their work less demanding (31% vs. 20%).

Workers with higher levels of education
more likely to say tech has increased
opportunities, made their jobs more
interesting

% of U.S.workers in each group who say that
technology has generally é

m College grad+ m Some college © HS grad or less

64

32

Made their work more
interesting

Increased their opportunities
for advancement

Note: Based on U.S. adults who are currently employed on a-foil
part-time basis.

Source: Survey conducted May-15, 2017.

OAut omation in Everyday
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6% of Americans haveever lost a job, and/or had their pay or hours reduced, because their
employer automated some or all of their job duties

The survey also finds that Americans are being
impacted by technology in more tangible ways
when it comes to their career prospects.
Specifically, 2% of Americansreport that they
have at some point personally lost a job because
their employer sreplaced their position s with a
machine or computer program, and another 5%
have everhad their pay or hours reduced for the
samereason. In total , 6% of Americans have
been impacted by automation in one (or both) of
these ways.More broadly, nearly one-in-five
Americans (18%) indicate that they personally
know someone who haslost a job, or had their
pay or hours reduced, as a result of workforce
automation .

The youngest adultsi those ages 180 241 are
especially likely to report that they have been
personally impacted by automation in one or
both of these ways:Some 6% of 18 to 24-year-
olds have lost a jobentirely due to automation,
while 11% have had their pay or hours reduced
for that reason. In total, 13%of Americans in
this age group have been impacted by
automation in one or both of these ways

In addition to young adults, several other
demographic groups report being impacted by
workforce automation technologies at
somewhat higher than averagelevels:

A Part-time workers i 5% of Americans who
are currently employed part time saythey
have ever lost ajob due to automation
(compared with 2% of full -time workers),

Youngadults especially likely to have

been impacted by workforce automation
% of U.S. adults in each group who say they have ever
____because their employer s replaced their position s (or
some aspect of their jobs) with a machine, robot or
computer program

mLostajob
m Had pay or hours reduced

U.S. adults

Ages 18-24

25-29

30-49

50-64
1
s Mg
. 1
White h 3

Black

4

Hispanic

<$30,000

!
(2}

$30,000-$74,999

$75,000+

w

Employed full time

Employed part time

Note: Data for whites and blacks includes neHlispanics only.
Hispanics are of any race. Respondents who did not give an ansv
are not shown.

Source: Survey conducted May-15, 2017.
OAutomation in Everyday
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and 8% have ever had their pay or hours reduced for the same reason (compared with 4% of
those employed full time).

A Hispanics i 9% of Hispanics have had their pay or hours reduced due to automation
technology (compared with 3% of both whites and blacks).

A Lower-income Americans i 4% of Americans with annual household incomes of less than
$30,000 per year have lost a job due to workforce automation, while 6% have lost pay orhours
for this reason (these figures are 1% and 3%, respectively, for Americans in households earning
$75,000 or more per year).

Workers who have beenpersonally impacted by automation have notably pessimistic views
towards the impact of workforce technolo gy on their careers

Compared with the rest of the working public, workers who have been personally impacted by

automation (that is, those who have lost a job and/or had their pay or hours reduced due to the

use of robots of computer programs) are signifi cantly more pessimistic about the impact of

technology on their own careers. Most notably, 46% of these workers feel that technology has

decreased their own opportunities for career advancement, while 34% feel that technology has

generally made their work less interesting. These views are shared byust 11% ofworkers who have

not been impacted by automation in thisway. Thisii mpact ed by automationodo gr
substantially more likely than other workers to say that technology has made their work more

demanding, albeit by a somewhat smaller margin (54% vs. 38%).

Workers who have beenimpacted by automation are also much more likely than others to say that
a wide range of specific technologies have had a negative impact on their job or careers. Around
one-third say that they have been negatively impacted by industrial robots (36%), smartphones
(34%), email or social media (34%), or technologies that help customers serve themselves (31%),
while one-in-five cite a negative impact from software that managestheir daily schedules or
routine s (21%) or from word processing or spreadsheet software (20%). In each instance, these
shares areat least doublethose reported by workers who have not been personally impacted by
workforce automation technologies in this way.

www.pewesearchorg
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2. Americansd6 attitudes toward
computers can do many human jobs

Discussions of the current generation of workforce
automation technologies often focus on their impact

on manufacturing employment and productivity . Scenario: A future in which

But the coming wave of advances in automation machines are able to do many
offers the potential for even greater disruption of jobs currently performed by
traditional m odes of work. Developments in sensors humans

and robotics may potentially reduce the need for

humans in a variety of physical applications i from Survey espondents were asked to read

and respond to the following scenario:
ONew devel opments i
computing are changing the nature of
many jobs. Today, these technologies

taxi and truck drivers to retail store employees.
Simultaneously, multipurpose artificial intelligence
and machine learning technology may dramatically

alter or make redundant a Wlde I’ange Of Whlte CO||ar are mosﬂy be|ng used in Certain Set“ngs
jobs. to perform routine tasks that ae

repeated throughout the day. But in the
A number of researchers have attempted to quantify future, robots and computers with

advanced capabilities may be able to do
most of the jobs that are currently done
by humans today. 6

the extent to which these new advancements might
impact the future of work. A 2013 study by
researchers at Oxford University estimated that
nearly half (47%) of total U.S. employment is at
some risk of foc owrhpreteeerepbrizfrar theoMtKinsey Global Institute

estimated that up to half of the activities people are currently paid to perform could be automated

simply by adapting technologies that already have been proven to work Meanwhile, a survey of

experts in the field of artificial intelligence found that on average these experts anticipate a 50%
probability that #@Ahi ghi thatiy enhidedraachinésthat can actcomplishi g e nc e G
any given task better and more cheaply than humansi will be developed within the next 45 years.

On the other hand, others have arguedthat the risk these technologies pose to human employment

is overblown and that they will not impact jobs in large numbers for many years, if ever.

The Pew Research Center survey seeks to add to this exisig body of research by gauging

Americansd expectations and attitudes toward a wor
applications are competitive with human workers on a widespread scale. Specifically, respondents

were asked to consider and answer gestions about a scenario (highlighted in the accompanying

sidebar) in which robots and computers have moved beyond performing repeated or routine tasks

and are now capable of performing most of the jobs that are currently done by humans.

www.pewesearchorg
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For the most part, Americans consider this scenario to be plausible; express more worry than

enthusiasm about the prospect of machines performing many human jobs; and anticipate more

negative than positive outcomesfrom this development. They strongly favor the notion that

machines might be limited to jobs that are d angerous or unhealthy for humans, and they offer

somewhat more measured support for other types of interventions to limit the impact of

widespread automation, such asthe enactment of a universal basic income or national service

program for displaced workers. And although they view certain jobs as being more at risk than

others, a significant majority of todays@ds wor kers
careers might be performed by machines in their lifetime s.

Broad awareness, more worry than

enthusiasm about a world in which Onein-five Americans find concept of
machines can perform many jobs currently ~ machines doing most human jobsin the
done by humans future to be extremely realistic

L . . % of U.S. adults who say they have heard, read or
A majority of Americans are broadly familiar ’ e

_ _ _ _ thought __ about the idea that robots and computers
with the notion that automation may impact a may be able to do many jobs currently done by humans
wide range of human employment, and most mA lot m A little Nothing at all

consider the concept to be generaly realistic.
Fully 85% of the public has heard or read about
this concept before, with 24% indicating they
have heard or read fa |%%wogay fEsKopeepiseenst realijic r oughl y
comparable share (77%) thinks this idea is at m Extremely ® Somewhat = Not very = Not at all

least somewhat realistic, and onein-five

. v 8
indicate that the concept seans extremely

realistic to them.

24 14

Note: Respondents who did not give an answer are not shawn
Source: Survey conducted May-15, 2017.
More Americans are worried than enthusiastic OAutomation in Everyday Lifeo

about the notion that machines might do many PEW RESEARCH CENTER
of the jobs currently done by humans. Just 33%
in total are enthusiastic about this concept, and only 6% describe them®lves as beingvery
enthusiastic about it. By contrast, 72% express some level of worry about this concepi’ with 25%
describing themselves as very worried.

Those Americans who have heard the most about this concept find it to be much more realistic T
and express substantially higher levels of enthusiasmi than do those with lower levels of
awareness. Nearly half (48%) of Americans who have heard a lot about this concept find it
extremely realistic that machines might one day do many of the jobs currently done by humans;
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that share falls to 14% among those who have
heard a little about this concept and to just 4%
among those who have not heard anything
about it before. A similar share of these high-

awareness Americans (47%) express some level

of enthusiasm about the notion that machines
might one day do many of the jobs currently
done by humans, a figure that is also
substantially higher than among those with
lower levels of familiarity with this concept.

But even as those with high levels of awareness
are more enthusiastic about the idea of robots
and computers someday doing many human
jobs, they simultaneously express just as much
worry as Americans with lower levels of
awareness.

Roughly three-quarters of Americans who have
heard a lot about this concept (76%) express
some level of worry abaut a future in which
machines do many jobs currently done by
humans. That is comparable to the share
among those who have heard a little about this
concept (72% of whom are worried about it) as
well as those who have not heardanything
about it before (69%).

Around three-quarters of Americans expect
increased inequality between rich and poor
if machines can do many human jobs;just
one-quarter think the economy would create
many new, better-paying jobs for humans

When asked about a number of possible
outcomes from a world in which machines can
do many of the jobs currently done by humans,
the public generally expects more negative than

More worry than enthusiasm about
machines doing many human jobs

% of U.S. adults who say the possibility that robots and
computers could do many of the jobs currently done by
humans makes them feelé

m\Very ®Somewhat Nottoo ® Not at all

Worried 25 48 23'

Note: Respondents who did not givereanswer are not shown.
Source: Survey conducted May-15, 2017.
OAut omation in Everyday
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Those most familiar with concept of
machines taking many human jobs find
concept more realistic and express
more enthusiasm & but still express
substantial concerns

% U.S. adults who have ____ about the concept of robots

and computers doing many human jobs who say the
following

m Heard a lot Heard a little Heard nothing

Concept scems NN 3

extremely realistic 14
4

Very/somewhat _ a7

enthusiastic about
concept 18

Very/somewhat _ 70

worried about
concept 69

Source: Survey conducted May-15, 2017.
OAut omation in Everyday

PEW RESEARCH CENTER
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positive outcomes. Roughly three-quarters of Americans (76%) expect that widespread automation
will lead to much greater levels of economic inequality than exist today, while nearly two -thirds

(64%) expect that people will
have a hard time finding
things to do with their lives.

Smaller shares of Americans
anticipate a variety of positive
outcomes from this scenario.
Most prominently, just 25% of
Americans expect that the
economy will create many
new, well-paying jobs for
humans in the event that
workforce autom ation
capabilities become much
more advanced than they are
today; three-quarters (75%)
think this is not likely to
happen. Larger shares expect
that this development would
make the economy more
efficient, let people focus on
the most fulfilling aspects of
their jobs, or allow them to
focus less on work and more
on what really matters to them

Public expects more negative than positive impacts
from widespread automation of jobs

% of U.S. adults who say ___is likely to result if robots and computers are
able to perform many of the jobs currently done by humans
No, not likely

POSSIBLE NEGATIVE OUTCOMES Yes, likely

Inequality between rich and poor 23% 76%
will be much worse than today

People will have a hard time finding
things to do with their lives

POSSIBLE POSITIVE OUTCOMES

Economy as a whole will be
much more efficient

People can focus less on work
and more on what really matters

Humans would find jobs more
meaningful and appealing

Economy will create many new,
better-paying human jobs

Note: Respondents who did not give an answer are not shawn
Source: Survey conducted May-15, 2017
OAutomation in Everyday
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in life. But in each instance, a majority of the public views these outcomes as unlikely to come to

fruition.
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Public is strongly supportive
of limiting robots and
computers
and
favorably to policy solutions
such as a universal basic
income or national service
program for displaced
workers

t o

When asked about four
different policies that might
blunt or minimize the impact
of widespread automation on
human workers, the public
responds especially strongly to
one in particular : the idea that
robots and computers be
mostly limited to doing jobs
that are dangerous or
unhealthy for humans. Fully
85% of Americans favor this
type of policy, with nearly half
(47%) saying they favor it
strongly.

(‘)QFainnggerloiug]i ted

di r,tegpandsj ob s
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Public is broadly supportive of workforce automation
to odangero

% of U.S. adults who say they would ____ the following policies in the event
that robots and computers are capable of doing many human jobs

= Strongly oppose Oppose Favor  mStrongly favor

If machineswere limited -
47

to doing dangerous or 11 38
unhealthy jobs

If people could pay extra
to interact with a human 24 41
when buying something

If the govt offered all

Americansa guaranteed 21 30
income that would meet
their basic needs

If the govt createda
national service 29 37
program that would pay
people to perform tasks

Note: Respondents who did not give an answer are not shawn
Source: Suvey conducted May 115, 2017.
OAutomation in Everyday

PEW RESEARCH CENTER
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Smaller shares of Americansi though in each instance still a majority 1 respond favorably to the
other policies measured in the survey. These include giving people the option to pay extra to
interact with a human worker instead of a machine when buying a product or service (62% of
Americans are in favor of this); having th e federal government provide all Americans with a
guaranteed income that would allow them to meet their basic needs (60%in favor); and creating a
government-run national service program that would pay people to perform tasks even if
machines could do those jobs faster or cheaper (58%in favor).

Further, opposition to government job - and income-supporting programs is stronger than
opposition to the idea that robots should mostly be limited to doing dangerous or unhealthy jobs.
For instance, 18% of Americansare strongly opposed to a guaranteed minimum income in the

www.pewesearchorg



22

PEW RESEARCH CENTER

event that machines take substantial numbers of jobs from humans, six times the share (3%) that
is strongly opposed to limiting machines to doing only dangerous or unhealthy jobs.

The most prominent differences in
Americansod vi ews
to political affiliation. Democrats and
Democratic-leaning independents are
much more supportive than Republicans
and Republican-leaning independents of
both a universal basic income (77% of
Democrats favor this idea, compared with
just 38% of Republicans) as well as a
national service program (66% vs. 46%) in
the event that machines replace a large
share of human jobs. On the other hand,
there are no major partisan differences in
support for [ imiting machines to
dangerous and dirty jobs, or for giving
people the option to pay extra to interact
with a human rather than a robot in
commercial transactions.

of

There is also some variation on this
question based on educational attainment,
especially in the case of a national service
program that would pay displaced humans
to perform jobs. Some 69% ofAmericans
with high school diplomas or lessi and

t QPMOGIAtS MOLE IUAPPrUve Pfe | 4 ¢ e

guaranteed income, national service
program in the event of widespread job
losses due to automation

% U.S. adults in each group who say they would favor
the following policies in the event that robots and
computers are capable of doing many hu man jobs

m Democrat/lean Dem m Republican/lean Rep

Machinesdo dangerous 85
or unhealthy jobs onl 86

All citizens guaranteed
basic income

National serviceprogram

for displaced workers
People can pay extra t
interact with a human

Not e: oStronfgvegr 6 avespomanes oa
Respondents who gave other answers or who did not give an
answer are not shown.

Source: Survey conducted May-15, 2017 .
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PEW RESEARCH CENTER

Lifeo

58% of those who have attended but not graduated from collegei support this type of policy . But
that share falls to 45% among those with four-year college degres. Workers with lower levels of
education are also more likely to favor a universal basic income in the event that machines take
many human jobs, although by a smaller margin: This policy is favored by 65% of Americans with
high school diplomas or lessand 62% of those with some college experiencecompared with 52%

of those with four -year degrees or more.

www.pewesearchorg



The public is evenly divided
on whether government or
individuals should be
responsible for providing for
displaced workers, but is
more supportive of limits on
how many human jobs
businesses can replace with
machines

When asked whether the
government or individuals
themselves are most
responsible for taking care of
people whose jobs are
displaced by robots o
computers, the public is evenly
split. Exactly half feel that the
government would have an
obligation to care for those
displaced workers, even if that
required raising taxes
substantially. Meanwhile, a
nearly identical share (49%)
feels that individuals would
have an obligation to care for
their own financial well -
beings, even if machines had
already taken many of the jobs
they might otherwise be
qualified for.

Americans are somewhat less
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Partisan divisions on go"
workers displaced by machines;educational divisions
on whether businesses shoud be limited in how many
jobs they can automate

% of U.S. adults in each group who say they agree with the following
statements in the event that robots and computers are capable of doing many
human jobs

Govthas obligation to
take care of displaced
workers, even if it means
raising taxes substantially

Individuals have obligation
to care for own well-being,
even if machines have
already taken many jobs

U.S. adults

College grad+
Some college

High school or less

Republican/lean Rep

Democrat/lean Dem 65 _ 34

Should be limits on # of jobs

businesses can replace with

machines, even if they are better
and cheaper than humans

Businessesare justified in
replacing human workers
if machines can do job
better and at lower cost

U.S. adults

College grad+
Some college

High school or less

Republican/lean Rep

Democrat/lean Dem

Note: Respondents who did not give an answereanot shown.
Source: Survey conducted May-15, 2017 .
OAutomation in Everyday
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divided on a question about whether or not there should be limits placed on how many jobs
businessescan automate. Nearly six-in-ten Americans (58%) feel there should indeed be limits on
how many jobs businesses can replace with machines, while 41% take the view that businesses are
justified in replacing humans with machines if they can receive better work at lower cost.
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Attitudes towards the governmentds obligation

automation vary strongly by partisan affiliation. Some 65% of Democrats and Democratic-leaning
independents feel that the government would have an obligation to take care of workers who are
displaced by automation, even if that means higher taxes for others. Meanwhile, a nearly identical
share of Republicansand Republican-leaning independents (68%) feel that individuals sho uld be
responsible for their own financial well -beings even if jobs are automated on a wide scale.

But despite these pronounced differences towardthis aspectof the workforce automation debate,
partisan opinions are much more aligned on the question of whether or not businesses should be
limited in the number of human jobs they can replace with machines. Just over half of
Republicans (54%) feel that there should be limits to how many human jobs businesses can
replace with machines, only slightly less than the 60% of Democrats who hold this view.

Educational differences follow the opposite pattern on this question. Americans with varying levels
of educational attainment respond in broadly comparable ways on the question of whether the
government has an obligation to take care of workers who have been displaced by widespread
automation of jobs. But those with lower levels of educational attainment are far more supportive
of limiting the number of jobs that businesses can replace with machines. Among those with high
school diplomas or less, fully 70% say there should be limits on the number of human jobs that
businesses can automate That share falls to 41% among those with fouryear college degres.

Public sees different jobs as having varying degrees of automaion risk d but most view
their own jobs or professions as relatively safe

Regardless of whether major or minor impacts are expectedon human employment as a whole,
most studies of workforce automation anticipate that certain types or categories of jobs will be
more vulnerable to this trend than others. In an effort to examine the views and expectations of
the public on this question, the survey presented respondents with seven different occupations and
asked them to estimate how likely they think it is that each will be mostly replaced with robots or
computers during their lifetime s. These jobs include a mixture of physicaland mental or cognitive
work, as well as a mixture of routine and non-routine tasks. The findings indicate that Americans
view some ocaipations as being more insulated from automation than others i but that few of
todaybés wor ker s c sanprdfedsioms totbdnvelmerableotavins trend to any
significant degree.
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In terms of the specific jobs
evaluated in the survey, a
sizable majority of Americans
think it likely that jobs such as
fast food workers (77%) or
insurance claims processors
(65%) will be done by
machines during their

lifetime s. The public is more
evenly split on whether or not
software engineers and legal
clerks will follow suit, while
other jobs are viewed as more
insulated from being replaced
by machines. Nursing is the
most prominent of these: Just
4% of Americans think it very
likely that nurses will be
replaced by robots or
computers over the span of
their lifetime s, while 34%
think thi s outcome is not at all
likely.
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Americans view certain professions as being at greatel
risk of automation than others

% of U.S. adults whosay itis ____likely that the following jobs will be
replaced by robots or computers in their lifetime s

Not Not NET

atall very Somewhat Very likely

Fast food worker o% 17%  39% 7%
Insurance claims processor 27 44 65
Software engineer 35 38 53
Legal clerk 38 36 50
Construction worker 39 32 42
Teacher 38 26 36
Own job or profession “ 40 23 30
Nurse 46 16 20
Not e: Data for oOoown job or professioné

Respondents who dichot give an answer are not shown
Source: Survey conducted May-15, 2017 .
OAutomation in Everyday

PEW RESEARCH CENTER
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In aprevious Pew Research Centesurvey on workforce automation, workers have expressed a
high level of confidence that their own job s or professions will be performed by humans for the
foreseeable futurei and this survey finds continuing evidence of this long-standing trend. Just
30% of workers think it likely that their own job s or professions will be replaced by robots or
computers during their life times, and only 7% describe this scenario as very likely. Put differently,

Americans view their own jobs or professionsd a s

t h-mostssafecjab fraim the perspective of

automation risk: only nursing is viewed as a safer option.

www.pewesearchorg
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Majorities of workers across various industry
sectors feel it isnot likely that their job s will be
automated over the course of their own
lifetimes, but workers in certain industries feel
that their jobs are more at risk than in others.
Specifically, roughly two-in-five workers who
work in hospita lity and service (42%), retall
(41%), or banking, finance, insurance,
accounting or real estate (41%) feel that their
job is at least somewhat at risk of being
automated in the future. Meanwhile, relatively
few workers in the education sector consider
their jobsto be at risk of automation: just 18%
of these workers consider it likely that their job s
will be done by machines in their lifetime s.

By the same token, workers with high levels of
educational attainment are more likely to feel
that their job s are safe from automation relative
to workers with lower education levels. Just
22% of workers with at least four-year college
degrees expect that their job s will eventually be
done by robots or computers, compared with
33% of those with some college experienceand
36% of those with high school diplomas or less.

Workers in hospitality, retail, and
banking/finance industries see jobs as
most at risk of automation

% of U.S. workers in each industry sector who say it is
____that their own job or profession will be mostly done
by robots or computers in their lifetime

m Not likely mLikely

Hospitality, service 58

Retail 59

Banking, finance, insurance

accounting or real estate 59

Govt, public admin, military 72

Info/technology 73

Manufacturing, construction 74 - 26

Health care 76

Education 82

Note: Based on U.Sadults who are currently employed on a futbr
part-time basis. Respondents who did not give an answer are not
shown

Source: Survey conducted May-15, 2017 .
OAutomation in Everyday

PEW RESEARCH CENTER

Lifeo

www.pewesearchorg



Americans who have been
personally impacted by
workforce automation have
unique attitudes toward a
future in which machines do
many human jobs

The 6% of Americans who
have already been impacted by
automation in their own
careers (and are discussed in
more detail in Chapter 1 of this
report) respond to this concept
in ways that are notably
different from the rest of the
population. Compared with
other Americans, this group is
around twice as likely to have
heard a lot about this concept
and is also more likely to find

it extremely realistic that
machines might one day
perform many human jobs.
They see greater automation
risk to jobs that other
Americans consider to be
relatively safe (such as
teachers and nurse9 and
express greater suppot for a
universal basic income in the
event of widespread
automation of jobs.
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Americans who have been impacted by automation
have differing views about a future in which machines
do many human jobs

% of U.S. adults in each group who say the following about the concept that
robots and computers might eventually be capable of doing many human
jobs

® |mpacted by automation = Not impacted

Have heard a lot about concep

Strongly favor universaincome
if machines take most jobs

Viewconcept as extremel
realistic

Very enthusiastic aboutoncept

Think it's likely that these jobs will likely be done by machines in future:

57

m|

Own jobs or profession

Teachers

Nurses

Not e: Ol mpacted byresenstthe 6% daf U.8. adults gho oepopt havirg
lost a job and/or had their pay or hours reduced because their employreplaced their jols
duties with a machine, robot earprafessiomdu ties
based on hose who are curently employed. Respondents who did not give an answer are
not shown.

Source: Survey conducted May-15, 2017 .
OAutomation in Everyday
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They are also one of the few groups who think it is more likely than not that their own job sor
professions will likely be done by computers or robots within their lifetime s: 57% of theseworkers
think it 6 wery or somewhat likely that this will be the case, compared with 28% of employed adults
who have not been personally impacted by automation in their own jobs.

www.pewesearchorg
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Yet even as they see greater risks to human employment, the viewsf this group are far from
universally negative. They are around three times as likely as other Americans to describe
themselves as very enthusiastic about this conceptAnd larger sharesthink it 6 lkely that the
economy will become more efficient as aresult of widespread automation of jobs (55% vs. 42%) or
that many new, well-paying jobs for humans will result from this development (37% vs. 24%)

The public views other types
of automation as likely
within the coming decades

Roughly eight-in-ten
Americans (79%) think it6 s
likely that within 20 years
doctors will use computer
programs to diagnose and
treat most diseases, with 21%
expecting that this will
definitely happen. Smaller
majorities of Americans expect
that most stores will be fully
automated and involve little
interaction between customers
and employees, or that most
deliveries in major cities will
be made by robots or drones
rather than humans (65% in
each case). Conversely, fewer
Americans (43%) anticipate
that people will buy most

Americans see a wide range of advances coming to
pass in the next 20 years

% of U.S. adults who say the following ___ happen in the next 20 years
Definitely Probably  Probably Definitely
will not  will not will will
Doctors will usecomputer
programs todiagnose and 2 18 58 21

treat most diseases

Most stores will be fully
automated and involve 2 32 52 13
little human interaction

Most deliveriesin cities will
be made by robots or 4 31 53 12
drones instead of humans

People will create most of
the products they buy at |7 50 36 7
home using a 3D printer

Note: Respondents who did not give an answer are not shown.
Source: Survey conducted May-15, 2017.
OAutomation in Everyday Lifebo
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common products simply by creating them at home using a 3D printer.
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3. Americansodo attitudes toward

Driverless vehicles are among the most visible and potentially disruptive examples of the coming
wave of automation in daily life. To proponents of this technology, autonomous vehicles offer a
wide range of potential benefits, such asreducing traffic accidents; allowing cities to be rebuilt on
more human- and pedestrian-friendly scale; or helping the elderly and disabled live more
independent lives. At the same time, their widespread adoption would pose an enormous
economic challenge to themillions of Americans who currently make their living s driving people
or goods from one place to another.

In light of these potential social and economic impacts, the survey included a series of questions
about public attitudes toward driverless vehicles. It finds that the vast majority of Americans are at
least somewhat familiar with the development of driverless vehicles and that a majority expect
them to become widespread within the next

half-century. Even so,more than half of the 35% of Americans have heard a lot
public would not want to ride in a driverless about the effort to develop driverless
vehicle today if given the opportunity . And vehicles

many have significant concerns about turning % of U.S. adults who say they have seen or heard
life -or-death driving decisions over to about the effort to develop driverless vehicles
machines, while expressng support for various = A lot = A little Nothing at all
policies restricting or limiting the use of this a5 - 5
technology.

Most A . fth ffort t Among those who have heard at least a little about the
ost Americans are aware 0 € elfort to effort to develop driverless vehicles, the % saying what

develop driverless vehicles andexpress they have seen or heard has beené
somewhat more worry than enthusiasm m Mostly negative ® Mix of both * Mostly positive
about their widespread adoption

The vast majority of Americans have at least 12 66 22

some familiarity with the effort to develop

. . Note: Respondents who did not give an answer are not shown.
autonomous vehicles: 94%say theyhave heard 5 ce: survey conducted May-15, 2017,
something about this issue, with 35% indicating ©Automation in Everyday Lifeo
they have hear dwarenesslob t oPENRBHRCE CENTER |

driverless vehicles is high across a range of
demographic groups. Still, a larger shareof men than women are following this issue closely (44%
of men and 26% of women have heard a lot about it), and college graduates are more likely than
those with high school diplomas or less to have heard a lot about it (43% vs. 25%).

www.pewesearchorg
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Of those who are familiar with this issue, a
majority (66%) says they have been exposed to  Public somewhat more worried than

a mix of positive and negative coverage about ~ €nthusiastic about driverless vehicles
the impact of driverless vehicles. Around one- % of U.S. adults who say the development of driverless
in-five (229) have heard mostly positive things, ~ é"clesmakes them feele

while around one-in-ten (12%) say they have mVery mSomewhat =Nottoo mNotat all

heard mostly negative things. Americans who
w

have been following this issue closely are Enthusiastic
35

11 28
relatively likely to have heard positive coverage: .
. Worrie 14 39
34% of Americans who have heard a lot about
driverless vehicless ay t hat most of what theyove
. Note: Respondents who did not give an answer are not shown.
seen or heard has been positive, but that share  source: Survey conducted May-15, 2017

falls to 15% among those who have onljheard a ¢ /Ut o mateiroynd aiyn LEVi €0
. . PEW RESEARCH CENTER
little bit about them.

Asis true of a number of the concepts examined in this survey, more Americans express worry

than enthusiasm about the development of driverless vehicles 40% are at least somewhat

enthusiastic about this development, while 54% express some level of worry.Comparable shares of
Americans describe themselves adeingiver y ent h%)si arsd i ftvoe r(4%)labout r i ed O
the devel opment of driverless vehicles, but twice
enthusiastic (22%) as opposed to not at all worried (11%).

Men are a bit more likely than women to say they are enthusiastic about the developmentof
driverless vehicles (46% of men and 34% of women are at least somewhat enthusiastic)But

women are notably more worried about this prospect: 63% of women express some level of worry,
compared with 44% of men. College graduates are also more enthusiast about driverless vehicles
compared with Americans with lower levels of education, and those under the age of 50 are more
enthusiastic than those ages 50 and older. But even so, only around half of college graduates (49%)
and those ages 1849 (47%) describe themselves as enthusiastic about the development of
driverless vehicles.

www.pewesearchorg
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When asked for their own views on how long it will be before
most vehicles on the road are autonomous,a majority of
Americans (56%) anticipate that this will happen in the next 10
to 49 years. Roughly onein-ten (9%) expect that most vehicles
will be autonomous in fewer than 10 years, but a comparable
share (8%) expects that thisoutcome will never happen.

Just over half of Americans wouldnot want to ride in a
driverless vehicle if given the opportunity; a lack of
confidence/trust in robotic decision -making and general
safety concerns lead their list of worries

A Pew Research Center surveyconducted in 2014 found that
Americans wererelatively divided over whether or not they
would want to ride in a driverless vehicle, and this survey finds
continuing evidence of this ambivalence. Just over half (56%) of

Americans say they wouldnot want to ride in a driverless vehicle

if given the opportunity, while 44% say they would do so if they
had the chance.

www.pewesearchorg

Roughly two-thirds of
Americans expect most
cars to be driverless in
next half century

% of U.S. adults who say it will take

___for most vehicleson the road to
be driverless

Less than 10
years

9

10 to less than
50 years

50 to less than
100 years

100+ years
8 Never happen

Note: Respondents who did not give an
answer are not shown.

Source: Survey conducted May-15, 2017.
OAutomation in Ever
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Interest in riding in an autonomous vehicle varies by a number
of demographic factors. It is higher among men than among
women; among those under the age of 50 than among those 50
and older; among those with four -year college degrees than
among those with lower levels of education; and among urban
residents than among those living in the suburbs or rural areas.
't is also highly correlated
and awareness of driverless vehicles more broadly. Among those
who have heard a lot about the development of driverless
vehicles, nearly six-in-ten (57%) would ride in one if given the
opportunity. That share falls to 38% among those who have
heard a little about this issue and to just 23% among the
relatively small group of Americans who have not heard anything
about driverless vehicles before.

When asked to describe in their own words why they would not
be interested in riding in an autonomous vehicle, respondents
overwhelmingly bring up two major and often overlapping
concepts. Some 42% of those who would not want to ride in an
autonomous vehicle express a general lack of trust in the
technology or an unwillingness to cede control to a machine in a
potentially life -or-death situation, while another 30% specifically
mention safety concerns of one type or another.

Certain groups more

interested in riding in a

driverless vehicle

% of U.S. adults who say they would

given the opportunity

want to ride in a driverless car if

Men NN 53
women [ 35

Ages 18-49 [ 51
so+ [ 35

College grad+ | G c

Some college || G 24
High school or less| Il 33

Urban | 52
Suburban [ 40
Rural [ 36

Source: Survey conducted May-15, 2017.

OAut omation in
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wi t h Ame
u.s. adultanM

Many of these respondents express doubtsthat machines could ever handle the unpredictability
inherent in driving ; worry about ceding their agency to a process they do not fully understand, or

simply view humans as uniquely well-prepared to handle unexpected situations on the road:

fi | wantntoober ol and not have the machi

T 25-year-old woman

Al dondét even | ike being a
T 43-year-old man

passenger

fWhat if the vehicle malfunctions? So we all just crash and die | guess?0

i 32-year-old woman

www.pewesearchorg
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il believe
judgments rely on
human sympathy and
feeling, rather than on
the calculations a
machine would make.
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Slight majority of Americans would not want to ride in
a driverless vehicle if given the chance; safety
concerns, lack of trust lead their list of concerns

P

[}

% of U.S. adults who
say they would/would
not want to ride in a

Do you swerve into driverl hicl i Among those who say yes, % who give
oncoming traffic to rvertess venicte these as the main reasons
avoid hlttmg an old guy Just for the experience/think
in the cross k?0 it would be cool
- 17
i 64-year-old woman would be safer [JEK
Can do other things while driving [BEs]
V.08 Yes,
il test dr ov e wodidewantl a . Less stressful than driving [JEE;
When | let go of the ;?'riedrfegsa Greater independence I 4
1V
steering wheel and vehicle convenience [ 4
gave control to the Good for long trips | 2
6macltdoi ne al mo s peed otner [ o
my pants! o B
I 55-year-old man Among those who say no, % who give
these as the main reasons
These concerns about safety o Don’t trust it/worried about givingI
y up contro
and lack of control are by far wouldnot Safety concerns
the most prominent want ride in a
) ] P driverless Enjoy driving E
motivations offered by vehicle
A . h Id t ¢ Feel technology is not ready I3
mericans wno would not wan
L . . Potential for hacking I 2
to ride in a driverless vehicle.
L other [

However, 9% say that they
would not want to ride in one of
these vehicles simply because
they enjoy the physical act of
driving. In addition, 3% say
they might want to try them in

Note: Respondents who did not give an answer are not shown. Verbatim responses have
been coded irto categories; figures may add to more than 100% because multiple
responses were allowed.

Source: Survey conducted May-15, 2017.
OAutomation in Everyday
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Lifeo

the future but simply think that the technology is not sufficiently developed yet, while 2% express
specific concerns that these vehicles mght be hacked.

Meanwhile, those Americans who

would want to ride in a driverless vehicle if they had the chance

bring up several different factors driving their motivations. The largest share i representing 37%

www.pewesearchorg
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of this group 7 expresses a love of technolog and/or the desire to try an exciting and novel
experience:

AJust for the sheer pleasure of feeling I &d&dm in
T 65-year-old man

AfBecawheg not! o
i 30-year-old woman

ACuriosity mainly, t ocerpsets@tuationswiffarently thaniaves and i n
human. o
i 24-year-old woman

AJust for télei lexpmy igegmaredf ather paying $1 (a d:e
horseless carriage ride in the early 190006s. 0
I 84-year-old man

Another 17% of this group would like to ride in a driverless car because they feel that these vehicles
will be safer than those driven by humans. In contrast to the safety concerns of those who are more
skeptical of autonomous vehicles, these respondents actively look forward to a world in which
machines have taken over for cognitively limited 7 and frequently distracted or impaired 7 human
beings:

fBecause an autonomous vehicle, if properly programmed, has no ego. It does not feel
road rage or impatience. 0
i 62-year-old man

fDrunk drivers. | wan t my children safe and too many people in the USA get behind the
wheel when over the limit, or too tired and distracted by phones. 0
i 47-year-old woman

A live in Florida, and traffic signs here seen
drivers here are bullies on the road € it is horrible. Perhaps having vehicles that are

made to obey the laws will eliminate this trend towards using your car/truck as a lethal

weapon! 0

T 65-year-old woman

www.pewesearchorg
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fl think it will be safer. We accommodate a large number of tr affic deaths because they
come in very small numbers. Very different from the way we see airline crashes with
hundreds dead in a single incident. Automated driving will be safer and faster. 0

I 52-year-old man

fifTake out t he 6human

I 54-year-old man

euencyoof agcidénts witl @gummet.®d t h e

Comparable shares of this group say they would like to ride in a driverless vehicle because they
would be able to do things like sleep or be productive while in the car (15%), or because it would be
generally less stressful than driving (13%). And a small number mention factors such as greater
independence for people who have difficulty driving on their own (4%), greater convenience (4%)

or the fact that autonomous vehicles would be especially
appealing on long trips (2%).

Many Americans wouldpersonally feel unsafe sharing the
road with an autonomous vehicle; they are divided on
whether these vehicles would ultimately increase or
decrease accidents but express strong support for various
practical restrictions on their use

Public attitudes are split in other ways when it comes to the
perceived safety of driverless vehicles. For instance a plurality
(39%) anticipate s that the number of people killed or injured in
traffic accidents will decrease if driverless vehicles become
widespread. But 30% of the public expects that traffic fatalities
will actually increase if driverless vehicles beaome more
common i and another 31% expect that they willneither
increase nor decrease.

In addition, Americans also express concerns about their own
personal safety if they were to share the road with autonomous
vehiclesi especially autonomous freight trucks. In total, 65% of
Americans would feel unsafe sharing the road with an
autonomous freight truck, with 32% indicating they would feel
not at all safe. A larger share of the public would be comfortable
sharing the road with a driverless passenger vehicle But even sq

www.pewesearchorg

Americans have mixed
opinions on whether
driverless vehicles will
reduce traffic deaths

% of U.S. adults who say the
number of people killed or injured in

traffic accidents will if
driverless vehicles become
widespread

Increase Decrease
30% 39%

Stay about
the same

31%

Note: Respmdents who did not give an
answer are not shown.

Source: Survey conducted May-15, 2017.
0OAut omation in Ever
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nearly one-in-five Americans (17%) would feel
not at all safe in they found themselves in this
situation.

Roughly two-thirds of Americans would
feel unsafe sharing the road with
autonomous freight trucks

% of U.S. adults who say they would feel ___safe

Along with these general concerns, the public is
9 9 P sharing the road with &

strongly supportive of several rules and
restrictions governing the use of driverless

vehicles. Most prominently, 87% of Americans Driverless passenge
vehicles 11 37 35

favor (with 53% favoring strongly) a

m\Very ®Somewhat Nottoo ® Not at all

requirement that all driverless vehicles have a Driverless freight . “
. . A trucks
human in the driverds seat Wwho 2 take r ol

in an emergency situation. A similar proportion Note: Respondents who did not give an answer are not shown.
of Americans (83%) favor requiring driverless Source Survey conducted May 45, 2017.

vehicles to travel in dedicated lanes, with 47% dAutomation In Everyday Lifeo
supporting this strongly. A slightly smaller

sharei although still a substantial majority at

69%71 supports restricting autonomous vehicles from traveling near certain areas, such as schools.
Although there are modest differences in support for these policies, each is favored by a mgority

of Americans across a wide
range of demographic groups.

PEW RESEARCH CENTER

Public strongly favors several policies restricting the
Public anticipates a mix of use of autonomous vehicles

pOSitive and negative % of U.S. adults who say they support or oppose the following rules and
impacts if driverless regulations for driverless vehicles

vehicles become = Strongly oppose Oppose Favor  mStrongly favor
widespread

Requiring a person in
Americans expect certain driver's seat whocould 10 34 53
take control if needed

outcomes to be more probable

- Requiring driverless
than others in the event that vehiclesto travel in I12 6
driverless vehicles become dedicated lanes
widespread. In terms of Restrictingthem from
positive impacts, 75% of traveling near certain 24 35 34
areas, such as schools

Americans anticipate that
widespread use of autonomous  Note: Respondents who did not give an answer are not shown.

. . Source: Survey conducted May-15, 2017.
vehicles will help elderly and dAut omationliifrecEveryday

disabled people live more PEW RESEARCH CENTER
independent lives than they do
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today. However, just 28% of U.S. adults anticip ate that driverless vehicles will lead to reduced
levels of traffic in major cities.

In terms of negative outcomes,
roughly eight-in-ten
Americans (81%) expect that
this development will cause

many people who currently
drive for a living to lose their POSSIBLE POSITIVE OUTCOMES No, not likely  Yes, likely

Public anticipates a mix of positive and negative
impacts from driverless vehicles

% of U.S. adults who say the following outcomes are likely to result if
driverless vehicles become widespread

jobs. This view is held by a Elderly and disabled people will be

. .. able to live more independentl
substantial majority of avielolve more independenty TN

There would be much less

Americans across a wide range traffic in major cities 72 28
of demographic and
attitudinal characteristics 1 POSSIBLE NEGATIVE OUTCOMES
men and women, young and Many people who drive for a 19 81
Old, those Wlth greater and living would lose their jobs
lesser levels of educational

i . OUTCOMES THAT ARE NEITHER
attainment, and those with POSITIVE NOR NEGATIVE
varying levels of avareness of Most people would never learn ” -
this issue in general. how to drive on their own

Ownihnig a cgr wo:ld chome | 56 43
. much less Important to people
The public also offers P peop
i At Note: Respondents who di not give an answer are not shown.

somewhat COI’IﬂIC'[Ing Source: Survey conducted May-15, 2017.
expectations toward the OAutomation in Everyday Lifebd
nature of car ownership in a PEW RESEARCH CENTER

world of driverless vehicles.
Sevenin-ten Americans expect that most people will never learn how to drive on their own if these
vehicles becomewidespread. Simultaneously, fewer than half (43%) expect that owning a car will
become less important to people than it is today.

www.pewesearchorg
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Driverless vehicle enthusiasts have dramatically different views from those who are more
hesitant to use one themselves

Across numerous questionsin
the survey on this subject,
Americans who themselves
would like to ride in a driverless
vehicle stand out by substantial
margins from those who would
not want to do so. They express
greater levels of enthusiasm
and lower levels of worry about
the ultimate impact of this
technology, and they are more
likely to say they would feel safe
sharing the road with both
autonomous cars and freight
vehicles. They also anticipate a
wider range of benefits from the
development of autonomous
vehiclesi suchas reduced
traffic, fewer people injured or
killed in traffic accidents, and
increased independence for the
elderly or disabled.
Simultaneously, they are less
likely to strongly favor various
rules or policies that restrict the
everyday use of driverless
vehicles compared with those
who would not wish to ride in a
driverless vehicle themselves

Driverless vehicle enthusiasts differ dramatically in
their views and attitudes toward this technology from
those who are more hesitant

Source Survey conducted May <15, 2017 .
0OAut omation in Everyday Lifebo
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