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GAO 
Highlights 
Highlights of GA0-19-257 , a report to 
congressional requesters 

Why GAO Did This Study 
Advanced technologies-including 
artificial intelligence and robotics-are 
continually changing and emerging. 
While robots have existed for decades, 
modern robots may be equipped with 
learning capabilities that enable them 
to perform an expansive array of tasks. 
Advanced technologies are likely to 
affect the U.S. workforce by enabling 
firms to automate certain work tasks. 
Questions exist about how prepared 
federal agencies are to monitor 
workforce changes, promote economic 
growth, and support workers who may 
be negatively affected by automation. 

GAO was asked to examine workforce 
issues related to the adoption of 
advanced technologies. This report 
examines (1) what is known about how 
the adoption of advanced technologies 
affects the U.S. workforce; (2) federal 
efforts to track these effects; (3) 
considerations that led selected firms 
to adopt advanced technologies and 
the risks they faced; and (4) ways 
technology adoption has affected the 
workforce at selected firms. 

GAO identified available federal 
workforce data, analyzed the extent to 
which those data could identify and 
measure workforce effects due to 
advanced technologies, reviewed 
selected research, and analyzed 
federal data on occupations 
susceptible to automation. GAO used 
data from the American Community 
Survey (2010-2016), the Current 
Population Survey's Displaced Worker 
Supplement (2016), and the 
Occupational Employment Statistics 
(2017). 

March 2019 

WORKFORCE AUTOMATION 

Better Data Needed to Assess and Plan for Effects of 
Advanced Technologies on Jobs 

What GAO Found 

Although existing federa l data provide usefu l information on the U.S. workfo rce, 
they do not identify the causes of shifts in emp loyment. As a result , it is difficu lt to 
determine whether changes are due to firms adopt ing advanced techno logies, 
such as artific ial intelligence and robots (see photo ), or othe r unrelated factors. In 
lieu of such data , GAO analyzed employment trends and character istics of jobs 
that selected researchers identified as suscept ible to automation , and found that: 

• indust ries w ith a greater proport ion of jobs susceptible to automat ion 
were more likely to have expe rienced growth in tech jobs (i.e., 
comput ing, enginee ring, and mathematics ) from 2010 to 2016- possibly 
an indicator of industr ies preparing to adopt advanced techno logies; 

• occupat ions suscept ible to automat ion and industries with a greater 
share of these j obs did not expe rience meaningfu lly higher job loss rates 
in this period , though it could be too soon to observe these effects ; and 

• certa in groups , such as workers w ith no college education and Hispan ic 
workers, tended to hold jobs susceptib le to automation in 2016 , and thus 
could be disproport ionately affected by changes if they occur. 

Example of an Advanced Technology: A Collaborative Robot in the Workplace 

Source: A small manufacturer of rubber stamps and embossing seals. ~2018 the stamp manufacturer. I GAQ.19-257 

The Department of Labor (DOL) has a role in track ing changes in the U.S. 
workforce , but the data it collects related to the workforce effects of advanced 
technolog ies are limited. DOL's Bureau of Labo r Stat istics (BLS) ident ifies 
occupat ions projected to experience staffing pattern changes and the most 
significant causes , such as use of robot ics, but its efforts are not designed to 
capture all instances of changes due to advanced techno logies. DOL's 
_______________ United States Government Accountability Office 
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GAO met with 16 firms that are using 
advanced technologies in their 
operations and seven firms that 
develop advanced technologies, and 
interviewed managers and workers, 
and observed firms' use of 
technologies. The selected firms varied 
in size, industry sector, types of 
technologies used, and geographic 
location. Findings from discussions 
with the fims are not generalizable, but 
provide illustrative examples about the 
adoption of advanced technologies. 
GAO interviewed officials from federal 
agencies, including Commerce and 
DOL, academic researchers, 
economists, labor union officials, 
industry association officials, officials 
from state economic development 
associations, and other knowledgeable 
individuals. GAO also reviewed 
relevant academic work. 

What GAO Recommends 

GAO recommends that DOL develop 
ways to use existing or new data 
collection efforts to identify and 
systematically track the workforce 
effects of advanced technologies. DOL 
agreed with GAO's recommendation, 
and plans to identify and recommend 
data collection options to fill gaps in 
existing information about how the 
workplace is affected by new 
technologies, automation, and artificial 
intelligence. DOL also stated that it will 
continue coordinating with the Census 
Bureau on research activities in this 
area. 

View GAO-19-257. For more infonnation, 
contact Cindy Brown Barnes at (202) 512-
7215 or brownbamesc@gao.gov. 

Occupationa l Information Network program also collects data on tasks and 
techno logies in occupations , such as robot ics, but it was not des igned to track 
changes over t ime. Accord ing to BLS, these efforts and other data they collect 
provide some , but not all, of the informat ion requ ired to identify and 
systemat ically track the impact of automat ion on the workforce. Without 
comprehens ive data that link techno logical changes to shifts in the workfo rce, 
DOL lacks a valuab le too l for ensur ing that programs it funds to support workers 
are aligned with local labor market realities, and employers and job seeke rs need 
to rely on other sources of informat ion to dec ide what training to offer or seek . 

The Department of Comme rce's Census Bureau (Census ) has started track ing 
techno logy adopt ion and resulting workforce effects in the new Annua l Business 
Survey , w hich was adm inistered for the first time in June 2018 w ith significant 
support from the Nationa l Science Foundat ion. This first survey asked firms 
about their use of advanced techno logies and initia l resu lts w ill be available in 
late 2019. When the survey is next adm iniste red in summe r 2019 , Census plans 
to ask add itiona l quest ions about firms ' motivations for adopt ing technolog ies and 
effects the techno logies might have on workers. This survey cou ld provide 
informat ion about the prevalence of technology adopt ion and workforce changes 
(e.g ., dec lines in product ion workers or increases in superv isory worke rs), but it 
is not intended to provide informat ion on the magnitude of workforce changes . 
Also , it rema ins unclea r what limitat ions , if any , the survey data may have. 

Acco rding to offic ials from the 16 firms GAO interviewed, cost sav ings and othe r 
cons iderat ions led them to adopt advanced techno logies, despite facing certain 
risks with the new technolog ies . Offic ials from these firms typically ident ified cost 
savings and improv ing job or product qua lity as primary mot ivations for adopt ing 
advanced technolog ies. For example , an automot ive parts manufacture r said the 
firm adopted robots to reduce costs by using fewer workers . A door manufacture r 
said the firm installed two robots to lift heavy doo rs onto a paint line to reduce the 
number of worker inj uries . A rubber stamp manufactu rer said acqui ring a robot 
(pictured above ) allowed it to purchase and process raw materia ls instead of 
buying precut materia ls. Firm offic ials also ident ified risks related to adopt ing 
advanced technolog ies that could affect the ir return on investment , such as risks 
related to the re liability of techno logy and work ing with new tech deve lopers. 

Among the firms GAO met w ith, offic ials descr ibed various ways technolog y 
adopt ion has affected their workforces. On one hand , offic ials at many firms said 
they needed fewer worke rs in certa in positions after adopt ing techno logies. The 
firms gene rally redep loyed worke rs to other tasks , and in some cases , reduced 
the size of the ir workforces , typically through attrition . For example , a medical 
center GAO visited adopted autonomous mobile robots to transport linens and 
waste , among other things , which offic ials said eliminated 17 positions and 
shifted workers to other positions. On the other hand , offic ials at some firms said 
advanced techno logies helped them increase compet itiveness and add positions. 
An app liance manufactu rer used advanced techno logies to produce more of its 
own parts instead of relying on suppliers and , as a result, increased the number 
of production jobs , accord ing to offic ials. Firm offic ials also noted that workers ' 
tasks and skills have been chang ing due to advanced techno logies (see figu re). 
Worke rs who can adapt to new roles may experience positive effects , such as 
work that is safer , while those who cannot adapt may be negat ively affected . 

Illustration of Changes to a Worker's Tasks after a Firm Integrates a Robot 
How the introduction of a robot might impact the lone production worker at a small stamp manufacturer: 

Worker 's 
dally tasks 

Robot 's ~ 
dally tasks Jlrrrri.. '-

Cut wood pieces 
Drill wood pieces 
Assemble pieces 

Past 

Assemble pieces 
Monitor robot 

Produce custom orders 

Help with some assembly 
Call customers 

Package/ship products 

Prese~ F~ure 
Cut wood pieces 
Drill wood pieces 

Cut wood pieces 
Drill wood pieces 
Assemble pieces 

Source: GAO analysis of discussions with officials from a small manufacturer of rubber stamps and embossing seals. I GA0 -19-257 

_______________ United States Government Accountability Office 
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GAO 
Highlights 
Highlights of GA0-19-257 , a report to 
congressional requesters 

Why GAO Did This Study 

Advanced techno logies-including 
artificial intelligence and robotics-are 
continually changing and emerging. 
Wh ile robots have existed for decades , 
modern robots may be equipped with 
learning capabilit ies that enable them 
to perform an expans ive array of tasks. 
Advanced techno logies are likely to 
affect the U.S. workforce by enabling 
firms to automate certa in work tasks. 
Quest ions exist about how prepared 
federal agencies are to monitor 
workforce changes, promote econom ic 
growth , and support workers who may 
be negatively affected by automation. 

GAO was asked to examine workforce 
issues related to the adoption of 
advanced techno logies. This report 
examines (1) what is known about how 
the adoption of advanced techno logies 
affects the U.S. workforce ; (2) federal 
efforts to track these effects; (3) 
considera tions that led selected firms 
to adopt advanced techno logies and 
the risks they faced; and (4) ways 
technology adoption has affected the 
workforce at selected firms. 

GAO identified available federal 
workforce data, analyzed the extent to 
which those data could identify and 
measure workforce effects due to 
advanced techno logies, reviewed 
selected research , and analyzed 
federal data on occupat ions 
suscept ible to automation. GAO used 
data from the Amer ican Commun ity 
Survey (2010-2016 ), the Current 
Population Survey 's Displaced Worker 
Supplement (2016), and the 
Occupat ional Employment Statistics 
(2017). 

March 2019 

WORKFORCE AUTOMATION 

Better Data Needed to Assess and Plan for Effects of 
Advanced Technologies on Jobs 

What GAO Found 

Although existing federal data provide useful information on the U.S. workforce, 
they do not identify the causes of shifts in employment. As a result , it is difficult to 
determine whether changes are due to firms adopting advanced techno logies, 
such as artific ial intelligence and robots (see photo ), or other unrelated factors. In 
lieu of such data , GAO analyzed employment trends and character istics of jobs 
that selected researchers identified as suscept ible to automation , and found that: 

• industries with a greater proport ion of jobs susceptib le to automation 
were more likely to have experienced growth in tech jobs (i.e., 
comput ing, engineering , and mathematics) from 2010 to 2016-possib ly 
an indicator of industr ies prepar ing to adopt advanced techno logies; 

• occupations susceptib le to automat ion and industries with a greater 
share of these jobs did not experience meaningfully higher job loss rates 
in this period, thoug h it could be too soon to observe these effects ; and 

• certa in groups , such as workers with no college education and Hispan ic 
workers , tended to hold jobs susceptible to automation in 2016, and thus 
could be disproportionate ly affected by changes if they occur . 

Example of an Advanced Technology: A Collaborative Robot in the Workplace 

Source; A small manufacturer of rubber stamps and embossing seals ~2018 lhe stamp manufacturer, J GA0-19 -257 

The Department of Labor (DOL) has a role in track ing changes in the U.S. 
workforce , but the data it collects related to the workforce effects of advanced 
techno logies are limited. DOL's Bureau of Labor Stat istics (BLS) ident ifies 
occupations projected to experience staffing pattern changes and the most 
significant causes , such as use of robotics, but its efforts are not designed to 
capture all instances of changes due to advanced technolog ies. DOL's 
_______________ United States Government Accountability Office 
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GAO met with 16 firms that are using 
advanced technologies in their 
operations and seven firms that 
develop advanced technologies, and 
interviewed managers and workers, 
and observed firms' use of 
technologies. The selected firms varied 
in size, industry sector, types of 
technologies used, and geographic 
location. Findings from discussions 
with the fims are not generalizable, but 
provide illustrative examples about the 
adoption of advanced technologies . 
GAO interviewed officials from federal 
agencies, including Commerce and 
DOL, academic researchers, 
economists, labor union officials, 
industry association officials, officials 
from state economic development 
associations, and other knowledgeable 
individuals. GAO also reviewed 
relevant academic work. 

What GAO Recommends 

GAO recommends that DOL develop 
ways to use existing or new data 
collection efforts to identify and 
systematically track the workforce 
effects of advanced technologies. DOL 
agreed with GAO's recommendation, 
and plans to identify and recommend 
data collection options to fill gaps in 
existing information about how the 
workplace is affected by new 
technologies, automation, and artificial 
intelligence. DOL also stated that it will 
continue coordinating with the Census 
Bureau on research activities in this 
area. 

View GAO-19-257. For more information, 
contact Cindy Brown Barnes at (202) 512-
7215 or brownbamesc@gao.gov. 

Occupationa l Information Network program also collects data on tasks and 
technologies in occupations , such as robotics , but it was not des igned to track 
changes over t ime. According to BLS, these efforts and other data they collect 
provide some , but not all , of the information requ ired to identify and 
systematically track the impact of automat ion on the workforce. Without 
comprehens ive data that link technological changes to shifts in the workfo rce, 
DOL lacks a valuable too l for ensur ing that programs it funds to support worke rs 
are aligned with local labor market realities , and employers and job seekers need 
to rely on other sources of info rmat ion to decide what tra ining to offer or seek . 

The Department of Commerce 's Census Bureau (Census) has started track ing 
technology adopt ion and resulting workforce effects in the new Annual Business 
Survey , which was adm inistered for the first time in June 2018 w ith significant 
support from the Nationa l Science Foundat ion. This first survey asked firms 
about their use of advanced techno logies and initia l results w ill be available in 
late 2019. When the survey is next adm iniste red in summer 2019 , Census plans 
to ask add itional questions about firms ' motivations for adopting techno logies and 
effects the technologies might have on workers. This survey could provide 
informat ion about the prevalence of technology adopt ion and workforce changes 
(e.g ., declines in production workers or increases in superv isory worke rs), but it 
is not intended to provide informat ion on the magnitude of workforce changes . 
Also , it rema ins unclear what limitations, if any, the survey data may have. 

Accord ing to offic ials from the 16 firms GAO interviewed, cost savings and other 
cons iderat ions led them to adopt advanced technologies, despite facing certain 
risks with the new technologies. Officia ls from these firms typically ident ified cost 
savings and improv ing job or product quality as primary motivations for adopt ing 
advanced technologies . For example , an automotive parts manufacture r said the 
firm adopted robots to reduce costs by using fewer workers . A door manufacturer 
said the firm installed two robots to lift heavy doors onto a paint line to reduce the 
number of worker inj uries. A rubber stamp manufactu rer said acqui ring a robot 
(pictured above ) allowed it to purchase and process raw materials instead of 
buying precut materials . Firm officials also ident ified risks related to adopting 
advanced techno logies that could affect the ir return on investment , such as risks 
related to the rel iability of technology and work ing with new tech develope rs. 

Among the firms GAO met w ith, offic ials described various ways technology 
adoption has affected their workforces. On one hand , offic ials at many firms said 
they needed fewer worke rs in certa in positions after adopt ing technolog ies. The 
firms gene rally redep loyed workers to other tasks , and in some cases, reduced 
the size of the ir workforces , typ ically through attrition . For example , a medical 
center GAO visited adopted autonomous mobile robots to transport linens and 
waste , among other things , which officials said eliminated 17 positions and 
shifted workers to other positions. On the other hand , offic ials at some firms said 
advanced technologies helped them increase compet itiveness and add positions. 
An appliance manufacturer used advanced technolog ies to produce more of its 
own parts instead of relying on suppl iers and , as a result , increased the number 
of production jobs , according to officia ls. Firm offic ials also noted that workers ' 
tasks and skills have been changing due to advanced technologies (see figure ). 
Workers who can adapt to new roles may expe rience positive effects , such as 
work that is safer , while those who cannot adapt may be negatively affected . 

Illustration of Changes to a Worker's Tasks after a Firm Integrates a Robot 
How the introduction of a robot might impact the lone production worker at a small sta mp manufacturer: 

Worker's ~ 
dally tasks 

Robot 's ~ 
dally tasks Jilt..'-

Cut wood pieces 
Drill wood pieces 
Assemble pieces 

l, -

Assemble pieces 
Monitor robot 

Produce custom orders 

Help with some assembly 
Call customers 

Package/ship products 

Presenl Future 

Cut wood pieces 
Dr/II wood pieces 

Cut wood pieces 
Drill wood pieces 
Assemble pieces 

Source: GAO analysis o f discuss ions with officials from a small manufacture r of rubber stamps and embossing seals. [ GA0 -19 -257 
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Workers 

Complete 
tasks F/1/Jobs . 

' I 
I ' • I 

■ • ••••• □ ••••• • -Tasks Job 
Made upof 

multiple tasks 

Source: GAO analysis. I GA0 -19-257 
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Employment Trends and 
Characteristics of Workers 
in Jobs Susceptible to 
Automation 

Jobs Susceptible to Automation 
Using a model that evaluates tasks within an 
occupation, Frey and Osborne estimate a 
probability of automation for 702 occupations. 
Probabilities range from a O percent chance 
of automation to a 100 percent chance of 
automation. They ultimately classify 
occupations with probabilities greater than 70 
percent as being at high risk of automation. 

For example, Frey and Osborne estimate that 
healthcare social workers and 
choreographers have probabilities of 
automation of0 .4 percent-an extremely low 
likelihood. On the other hand, they estimate 
that tax preparers and telemarketers have 
probabilities of automation of 99 percent-an 
extremely high likelihood. 
In our analyses, we consider the "high-risk" 
group identified by Frey and Osborne as 
those occupations susceptible to automation. 
While there are different studies that attempt 
to predict what jobs may be automated in the 
future, we use this study because it is widely 
cited and because its results are structured to 
allow us to identify a broad group of 
occupations to examine. 
Source: GAO analysis of Ca~ Frey and Michael Osborne, 
'The Future of Employment: How Susceptible Are Jobs to 
Computelisation?, • Technological Forecasting & Social 
Change (2016). J GA~ 19-257 

In the absence of comprehens ive data that definitively link employment 
trends to technology adopt ion, we analyzed occupat ions that researchers 
Frey and Osborne ident ified as being susceptible to automat ion (see 
sidebar) to determ ine whether changes due to advanced techno logies are 
appear ing in employment data. By explor ing concentrat ions of these 
occupat ions in industries , job displacements in these occupations , and 
the character istics of workers in these occupat ions , we found minor 
indications that advanced techno logies are changing the workforce and 
could affect some worker populat ions. However, the conclusions that can 
be drawn from these analyses are limited by the unpredictability of when, 
if, or how automation materializes-e.g ., whether worker positions are 
eliminated or shifted to other non-automated tasks . 

Industr ies with higher concentrations of jobs susceptible to automat ion 
were more likely than others to have exper ienced sign ificant growth in 
their concentration of tech jobs from 201 O to 2016 , according to our 
analysis of employment data from the Amer ican Community Survey . For 
example, as shown in figure 2, the plastics product manufacturing 
industry has a relatively high concentrat ion of jobs susceptible to 
automat ion. Many of these jobs are in product ion occupat ions. From 201 O 
through 2016 , this industry exper ienced about 11 percent annual growth 
in tech jobs (i.e., jobs in the fields of computing, eng ineering, and 
mathematics ). More than half of th is growth was the result of increases in 
industr ial engineers, engineering techn icians, and miscellaneous 
engineers. 28 As we observed at some firms we visited, some of these 
engineers may have been hired to program or maintain newly insta lled 
robots . However, the data do not provide this level of informat ion about 
job tasks. Similar dynam ics could also be occurr ing in other industr ies. 
Across all 69 industr ies that had statistically significant changes in the 
concentration of tech jobs , we found a positive , though weak , correlat ion 

28 We approximated each occupation's contribution to the overall growth of tech jobs in 
the industry by multiplying their individual growth rates over the period 2010-2016 by their 
employment in 2010. The growth rates for the three engineering occupations we discuss 
were each significan t at the 85 percent confidence level. 

Page 13 GA0-19-257 Workforce Automation 
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Commerce and DOL 
Have Some Efforts to 
Track Adoption and 
Workforce Effects of 
Advanced 
Technologies 
Commerce Has Started 
Tracking Technology 
Adoption and Resulting 
Workfo rce Effects, but 
Data Will Not Be Availab le 
until Late 2019 

Survey Questions on Automation 
The Annual Business Survey also collects 
information about firms' process innovations 
and machinery investments, both of which 
can represent forms of automation or 
advanced technology adoption. However, 
officials at the Census Bureau and National 
Science Foundation cautioned that it is 
unknown how closely responses to these 
questions will approximate actual technology 
adoption. Officials stated that advanced 
technology is only one driver of process 
innovation, and there are likely other drivers 
that will be captured under these questions. 
Source: GAO .wiatysis of 2017 Annual Business survey 
questiom aire and interviews with officials at the Census 
Bureau and National Science Foundation. I GA0- 19-257 

Commerce 's Census Bureau has begun admin istering surveys with 
quest ions that focus specifica lly on firms' adoption of advanced 
technolog ies and resulting workfo rce changes . Accord ing to Census , this 
data collect ion is part of a long-stand ing, coordinated effort to measure 
the impact of techno logy. In add ition, consistent with Comme rce's 
strateg ic plan, these represent new efforts to provide a time ly, in-depth , 
and accurate picture of the economy amidst the economic shifts and 
technolog ical advances of the 21st century. 46 However, none of the 
survey results will be available until late 2019 and later.47 

The new Annua l Business Survey (ABS) is a joint effort by Commerce 
and the Nationa l Science Foundation that has the potential to provide 
insight on the spread of advanced techno logies in the economy and could 
be used to examine the workforce effects of technology adoption, but the 
first ABS results are not expected until late 2019.48 Census admin istered 
the 2017 ABS in June 2018 to collect information on firms' use of 
advanced technolog ies, such as automated guided vehicles, machine 
learning , machine vision, and robotics, among other things (see example 
in sidebar). The survey asks whether firms are testing a given techno logy 
or using it for either less than 5 percent, 5 to 25 percent, or more than 25 

46 Department of Commerce, Strategic Plan, 20 18 - 2022, Helping the Amer ican 
Economy to Grow (Washington , D.C., February 13, 2018). 

47 Acco rding to Census, the planned dates discussed in this report for survey data 
collection and publication may be affected by the agency's lapse in appropriations during 
fiscal year 2019 . 

48 The Annual Business Survey is a joint effort by the Census Bureau and the National 
Center for Science and Engineering Statistics within the Nat ional Science Foundation. 
Census plans to administer the survey annually for 5 years . According to offic ials, NSF is 
covering about 80 percent of the 5-year cost of the ABS and has been heav ily involved in 
developing the questions . 
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Major occupation group 

Production 

Office and 
administrative support 

Transportat ion and 
material moving 

Business and 
financial operations 

Farming, fishing, and forestry 

Other" 

I 10 

16 

Is 
19 

0 5 10 15 20 25 

Number of occupations 

Source GAO analy51s of Bureau of Labor Slalishcs (BLS) Employment 'Projections dala J GA0 -19-257 

I 40 

130 

30 35 40 



epic.org EPIC-19-09-11-NSCAI-FOIA-20200828-8th-Production-pt3-GAO-materials 002038



epic.org EPIC-19-09-11-NSCAI-FOIA-20200828-8th-Production-pt3-GAO-materials 002039



epic.org EPIC-19-09-11-NSCAI-FOIA-20200828-8th-Production-pt3-GAO-materials 002040



epic.org EPIC-19-09-11-NSCAI-FOIA-20200828-8th-Production-pt3-GAO-materials 002041



epic.org EPIC-19-09-11-NSCAI-FOIA-20200828-8th-Production-pt3-GAO-materials 002042



epic.org EPIC-19-09-11-NSCAI-FOIA-20200828-8th-Production-pt3-GAO-materials 002043

( ..... ": Bl· 
V Comme,e;,1;n1;oa 

I Idea (Prepanng technology 
, eady to for adoption) 

Development 111a1ket 

For example 
A rood retai l corporation is 

conducting a pilot program at one of 
its large grocery store chains to test a 
robot that !ravels store aisles to check 
for spills and alert workers to clean up 

' • \ 
' 

Changes needed \ 
before adoption 

.... 

Based on the grocery 
store 's feedback , the 
robot developer wa nts to 
add functionality so the ---• 
robot can autonomously 
clean any spills it finds 

Decision making 

Knowledge 
(How finn learns 
of technology) 

Attitude formation 
(How firm generates 

acceptance) 

Experimentation 
(How firm prototypes 
and tests technology) 

If robots prove to be 
effective at finding 
spills , the store will 
test other tasks such ~ 
as price checks and 
identifying shelves in 
need of restocking 

ill 
Adopt ion 

After the pilot 
program is 
completed, 
the robots -
will be used 
in all stores 

Source . GAO analysis of E.M Rogers , Dlffus,an of Innovations , 5th ed . (New Yori<: Free Press, 2003) and other relevant literature . I GA0-19 -257 

Operations 
and workforce 

changes at firms 

Instead of check ing for 
spills and empty shelves , 
wori<ers are retasked to 
spend more lime wilh 
customers , stocking 
shelves, or other tasks 
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Source: A small manufacturer of rubber stamps and embossing seals . C> 2018 the stamp manufacturer . I GAO-19-257 
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Advanced Technologies 
Helped Increase 
Competitiveness and 
Enabled Employment 
Growth Despite Positions 
Being Replaced , 
According to Officials at 
Some Selected Firms 

Productivity and Efficiency Gains 
Adopting advanced technologies has helped 
some firms improve their product quality and 
increase their production efficiency. 

For example, according to officials at a 
medium-sized fruit processing plant, after the 
firm began using an automated fruit grading 
technology, the process took significantly less 
time and resulted in far fewer complaints from 
farmers about the grading. Farmers thought 
the automated grading technology was fairer 
and more accurate than having workers 
manually and subjectively grade the fruit. 

A large appliance manufacturer that began 
using a collaborative robot to apply sealant to 
an appliance door observed improved 
consistency, which led to fewer service calls 
from retailers and customers about 
excessive, insufficient, or incorrect seals. 

One medium-sized door manufacturer said 
that automation technologies enabled them to 
produce and ship doors in 3 days, as 
opposed to 4 to 6 weeks. 

An official from a warehouse for a regional 
chain of grocery stores said that using 
automated guided vehicles allowed the firm to 
save time moving pallets from one end of the 
warehouse to the other, and also save worker 
hours. The warehouse saves j ust over $2 per 
pallet moved by an automated guided vehicle 
rather than a worker, and up to $3,500 a day 
based on volume, according to the official. 
Source: GAO analysis of interviews >M1h firm officials. I 
GA0-1~257 

exper ienced a 30 percent reduction in customer care calls, and replaced 
about 150 jobs in a U.S. call center with 110 jobs at a call center in a 
different country (i.e., about 150 U.S. jobs lost; and an overall workforce 
reduction ), according to the integrator's offic ial. 

According to officials at some selected firms, greater compet itiveness and 
productivity due to the adoption of advanced technologies (see sidebar) 
has helped firms grow their workforces . For example, some hired 
additional production workers due to increased production (despite some 
production tasks being taken on by the adopted technologies), or new 
types of workers , such as techn icians to mainta in the technologies. Some 
officials also said that although they may not have grown their workforces , 
adopt ing advanced technologies helped them stay in business by 
allowing them to compete effectively , and thus to preserve jobs and retain 
workers. For example , officials at a medium-sized door manufacturer, 
where we observed numerous robots in the production faci lity, told us that 
their firm "could not survive" global competition without the use of 
advanced technolog ies. 

Advanced technologies enabled some selected firms to increase 
production or produce a larger range of goods , and thus to hire additional 
production workers. This also led to workforce increases for suppliers and 
other firms, according to officials. 

• One large appliance manufacturer increased its use of robots and 
other advanced technolog ies to produce more of its own component 
parts internally instead of relying on suppliers. As a result , the firm 
was also able to increase the number of production jobs , according to 
firm officials. 

• Due to advanced technolog ies, a small automotive parts manufacturer 
was able to bid on a contract to produce a new and more intricate part 
for a major automotive manufacturer. An official described how the 
part was so intricate that it could not have been produced manually 
with the required level of consistency and speed. Although the firm 
adopted six robots to produce this part, winning the contract also 
created nine new jobs. While the robots are complet ing much of the 
production, the volume of parts demanded and the existence of some 
tasks that only workers can complete has led to this job growth. 

• A developer of autonomous mobile robots said that, as a result of 
increased business, his firm has created jobs among its eight local 
suppliers where he buys parts, such as motherboards for the robots. 
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A small manufactu rer of durab le goods told us about the impact of a robot on their lone production worker, who had been with the firm for decades . 

Worker 's 
daily tasks 

Robot 's 
dally tasks 

Worker performed a 
labor-intensive process 
of assembHng products , 
including multiple steps 
required to get materials 
ready for assembly. 

cu ts wood pieces 

Drills wood pieces 

Assembles wood pieces 

After her firm integrated the 
robot , she now focuses primarily 
on product ion for custom 
orders. The collaborat ive robot 
autonomous ly cuts and 
prepares componen ts fo 
standard orders. 

Assemb les wood pieces 

Monitors robot (along with others) 

Produces custom orders 

When worker retires , her replacement 
will have less (and simpler) produc tion 
work to do as the robot increases lts 
capab ilities . As a result . she wlll help 
with other tasks. such as customer 
serv ice or sh ipping, and thus need a 
greater variety of skills and flexibility. 

Helps with some assembly 

Calls customers 

Processes orders 

Packages and ships products 

ese11c Future 

Cuts wood pieces 

Drills wood pieces 

Cuts wood pieces 

Drills wood pieces 

Assembles wood pieces 

Source GAO analysis of dlscunlo ns v.1lh firm 0ffic1als dunrig a visit lo a small manumciu rer of rubber stampo and embossing seals I Gl\0-19-257 
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Train ing 

Training Centers for Advanced Tech Skills 
We met with officials at a training center that 
re-trains adults and teaches high school 
students to work with advanced technologies 
used in manufacturing. We visited two firms 
in the area that told us that this training center 
helps fill a local shortage in maintenance 
technician skills, and that they have hired 
workers who graduated from the center. 

Officials at the training center said that there 
is a high demand in the area for maintenance 
technicians. For example, they said that a 
large automotive manufacturer in the area is 
planning to hire 800 maintenance technicians 
over the next 3 years, and that the firm is 
woITied about how it will fill these positions 
Officials at the training center also said that 
some firms have such a high demand for 
maintenance technicians that they hire high 
school students who complete the training 
program before they graduate high school. 

The training center is piloting its adult training 
program. The program recruits adults who 
are underemployed and have some 
mechanical aptitude, then trains them in 
advanced technologies used in 
manufacturing. Most of the students who 
participated in an early pilot obtained higher 
paying jobs than those they held before the 
program, according to officials at the training 
center. 
Source: GAO analysis of interviews 'MIil firm officials. I 
GA0-1~257 

tasks. Firm officials said that some of their workers serve in swing roles 
and move around to different production processes and assist as needed. 

Many firms we visited offered training for workers to adapt to their 
chang ing roles and tasks , particularly when the tasks or roles became 
more technical. Some firms used internal tra ining resources and some 
leveraged local training centers (see sidebar). Some technology 
developers also offered tra ining to firms that adopted the ir technologies. 
Officials at some firms told us that training current workers for more 
technical positions was easier than finding workers with the appropriate 
skills. For example, officials at one medium-sized door manufacturer said 
they needed highly special ized engineers, but could not find any in the 
region. As a result , this firm offered tuition reimbursemen t for workers 
who were willing to go back to school to become engineers. They also 
partnered with local community colleges to tra in students to become 
future maintenance techn icians. Officials at a large automot ive 
manufacturer said that due to increases in the firm's use of advanced 
technolog ies, the plant has needed to hire more technicians. As a result, 
this firm added programs to its on-site training center to train workers for 
these roles. 
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U.S. Department of Labor 

February 12, 2019 

Ms. Cindy S. Brown Barnes, 
Director 

Office or tho Assistant 
Secretary for Policy 
Washington. o.c. 20210 

Education, Workforce , and Income Security Issues 
U.S. Government Accountability Office 
441 G Street, N.W. 
Washington, D.C. 20548 

Dear Ms. Barnes : 

Thank you for the opportunity to review and comment on the Government Accountability 
Office's (GAO) draft report titled, Workforce Automation: Better Data Needed to Assess 
and Plan for EffeclS of Advanced Technologies on Jobs (GAO-19-257,job code 102395), 
The Department of Labor (Department) appreciates GA O's work to provide information 
regarding the potential impacts related to the adoption ofodvanced technologies, 
Including but not limhed to artificial intelligence (Al) , os well as the progress and 
challenges for Federal agencies to track the potential impact of advanced technologies . 
The Department is commiued to understanding the potential impact of advanced 
technologies on the workforce; developing new, relevant and comprehensive measures on 
the nature of employment; and aligning workforce development programs to continue to 
meet the needs of employers and workers . 

The Department agrees with GAO' s recommendation and will continue to explore how 
we might develop ways lo use existing or new data collection efforts to identify and track 
the workforce effects of advanced technologies. The Department hos already begun 
exploring the potential impact of advanced technologies and is coordinating with the 
Census Bureau on research activities in this area. Specificolly, the Department plans to 
examine the interaction between labor and capitol in the workplace and how this is 
affected by new technologies, such as automation , digitization, and AJ; identify how the 
key constructs are currently captured by domestic and international statistical agencies ; 
and recommend dato collection options to fill those gaps as well as methodologies for 
leveraging existing dato. 

In addition, the Department will continue to infonn the public about projected structural 
changes in the mix of oecupotions and industries through its Employment Projections . 
The projections are the foundation of the Occupational Outlook Handbook, one of the 
nation's most widely used career information resources . In order to provide more timely 
information to the public, the Deportment will be releasing new Employment Projections 
annually, rather than every two years, beginning in 2019. 

The Department will continue to provide information to the general public through the 
O•NET database and supporting websites, which ofTer a variety of search options and 
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occupational characteristics and requirements dntn. The o•NET system is based on n 
database that includes information on skills, abilities, knowledge, work activities, and 
interests associated with occupations. This information is available for over 900 
occupations, and can be used to facilitate career exploration, vocational counseling, and a 
variety of human resources functions, such os developing job orders and position 
descriptions and aligning training with current workplace needs. 

Thank you for the opportunity to respond. 
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GAO's Mission 

Obtaining Copies of 
GAO Reports and 
Testimony 

Order by Phone 

Connect with GAO 

To Report Fraud, 
Waste, and Abuse in 
Federal Programs 

Congressional 
Relations 

Public Affairs 

Strategic Planning and 
External Liaison 

The Governme nt Accountab ility Office , the aud it, evaluation, and invest igative 
arm of Congress, exists to support Congress in meeting its constitut ional 
respons ibilities and to help improve the performance and accountabi lity of the 
federa l government for the American people. GAO exam ines the use of public 
funds ; evaluates federa l programs and policies; and provides analyses, 
recommendat ions, and other ass istance to help Congress make informed 
oversight, policy, and fund ing decisions. GAO's commitment to good government 
is reflected in its core values of accountab ility, integr ity, and reliability. 

The fastest and easiest way to obtain copies of GAO documents at no cost is 
through GAO's website (https://www.gao.gov ). Each weekda y afternoon , GAO 
posts on its website newly released reports , testimon y, and correspondence . To 
have GAO e-mail you a list of newly posted products , go to https://www.gao.gov 
and select "E-mail Updates. " 

The price of each GAO publication reflects GAO's actual cost of product ion and 
distribution and depends on the number of pages in the publication and whether 
the publication is printed in color or black and white. Pricing and ordering 
informat ion is posted on GAO's website, https://www.gao.gov/ordering.htm . 

Place orders by calling (202) 512-6000 , toll free (866) 801-7077 , or 
TDD (202) 512-2537 . 

Orders may be paid for using American Express , Discover Card , MasterCa rd, 
Visa, check , or money order. Call for addit ional informat ion. 

Connect with GAO on Facebook , Flickr, Twitter , and YouTube. 
Subscr ibe to our RSS Feeds or E-mail Updates. Listen to our Podcasts. 
Visit GAO on the web at https://www.gao.gov . 

Contact: 

Website: https://www.gao.gov/fraudnet/fraudnet.htm 

Automated answering system: (800) 424-5454 or (202) 512-7700 

Orice Williams Brown, Managing Director , WilliamsO@gao.gov , (202) 512-4400 , 
U.S. Government Accountab ility Office , 441 G Street NW , Room 7125, 
Washington, DC 20548 

Chuck Young , Manag ing Director , youngc1@gao.gov , (202) 512-480 0 
U.S. Government Accountab ility Office , 441 G Street NW, Room 7149 
Wash ington, DC 20548 

James-Christian Blockwood , Manag ing Director, spel@gao.gov , (202) 512-4707 
U.S. Government Accountab ility Office , 441 G Street NW, Room 7814, 
Washington, DC 20548 
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