WHITE PAPER OCTOBER 2015

Association for Advancing Automation
900 Victors Way, Suite 140

Ann Arbor, Ml 48108
www.a3automate.org

= 4
H B

JG{"\/\/
O OO OO
®© @

Association for
Advancing
Automation

=. -ri@a #mcma

® ®

ala

advancing VISION+IMAGING Robotic Industries Association Motion Control & Motor Association




Robots Fuel the Next Wave of U.S. Productivity and Job Growth

Of all the complex elements that impact the manufacturing industry, automation is key to its revival in
the United States. Today’s robotics offer U.S. manufacturers improvements in efficiency that are driving
up profits and employment. At the same time, changes in domestic workforces are opening up new
opportunities for worker advancement, and rising overseas labor costs are positioning the next wave of
productivity and job growth in the U.S. While not widely understood, the correlation between robotics

implementation and employment growth is clear.

Robots Are an Integral Part of Manufacturing’s Redemption

According to the National Association of Manufacturers, the manufacturing industry supports an
estimated 17.6 million jobs in the United States—about one in six private-sector jobs—with more than
12 million Americans (or 9 percent of the workforce) directly employed in manufacturing. Interestingly,

increases in robotics shipments map closely to increases in U.S. employment.

Figure 1 plots U.S. employment (in thousands) versus robot units shipped in the United States since
1996. From 1996 to 2000, before the recession in 2001, American employment increased while the
number of robots being installed grew. Since 2010, the U.S. robotics industry has grown substantially,
setting new records for shipments. During this period of booming robot sales, U.S. employment
continues to increase, indicating that the use of robots parallels overall improvements in employment.

Figure 1: Industrial Robot Shipments vs. Nonfarm Employment (1996-2014)
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Growth in robotic shipments also parallels improvements in labor productivity, as shown in Figure 2.

! Bureau of Labor Statistics (2014), with estimate of total employment supported by manufacturing calculated by
NAM using data from the Bureau of Economic Analysis (2013, 2014). - See more at:
http://www.nam.org/Newsroom/Facts-About-Manufacturing/#sthash.OprE5NBZ.dpuf



Figure 2: U.S. Manufacturing Labor Productivity (Output/Hour) vs. Industrial Robot Shipments (Bureau
of Labor Statistics, 1987-2014)
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There are three important trends that must be examined to clarify how robotics is shaping the U.S.
manufacturing industry: the reversal of offshoring, the use of automation for repetitive and dangerous
tasks, and the domestic shift to a service economy. The industry also has an opportunity to impact
future growth through new education initiatives.

Offshoring Hit Manufacturing Hard, but Is Turning Around

Until recently, the trend has been for companies to outsource manufacturing operations to emerging
markets in order to take advantage of dramatically lower labor costs. The U.S. Department of Commerce
reports that in the 2000s, brand-name U.S. multinational corporations—which employ one-fifth of all
American workers—cut their domestic workforces by 2.9 million while increasing their overseas
employment by 2.4 million.

The manufacturing sector specifically was hit hardest by offshoring. According to Working America’s
report “Sending Jobs Overseas: The Cost to America’s Economy and Working Families”:

“Manufacturing employment collapsed from a high of 19.5 million workers in June 1979
to 11.5 workers in December 2009, a drop of 8 million workers over 30 years. Between
August 2000 and February 2004, manufacturing jobs were lost for a stunning 43
consecutive months—the longest such stretch since the Great Depression.
Manufacturing plants have also declined sharply in the last decade, shrinking by more
than 51,000 plants, or 12.5 percent, between 1998 and 2008.”



As low labor rates tempted U.S. companies to take their manufacturing operations overseas, U.S.
manufacturing jobs steadily declined, as shown in Figure 3, which plots goods-producing employment

(including manufacturing) from 1996 through 2013.

Figure 3: U.S. Goods-Producing Employment (Bureau of Labor Statistics)
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The trend of outsourcing manufacturing operations offshore is beginning to shift, however. With rapidly
rising labor costs in countries such as China, manufacturers are seeing erosion in the cost advantages of
manufacturing outside the U.S., as shown in Figure 4.

Figure 4: Labor Rates Are Growing Much Faster in China than in the U.S.
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Productivity-adjusted wages in 2005 were five times better in China than in the U.S., but is projected to
be only half that in 2015. Harold L. Sirkin, a Boston Consulting Group senior partner and coauthor of the
recent report “Behind the American Export Surge: The U.S. as One of the Developed World’s Lowest-
Cost Manufacturers,” expects things to change. He states, “Over the past couple of years, we’ve
projected an improvement in U.S. manufacturing competitiveness by 2015 that would help drive an
American manufacturing revival; the results of our latest survey make clear that a profound shift in



attitude is beginning.” Automation using robotics is helping this attitude shift by allowing domestic
companies to remain cost-competitive while keeping their manufacturing operations in the U.S.

Drew Greenblatt, CEO and owner of Marlin Steel, has been outspoken about the positive impact of
robotic automation on his business and his employees, stating on a company blog post: “Not only has
changing over to an automated production process saved our company from the threat of bankruptcy,
saving the jobs of everyone here, it has allowed us to expand our work force. Since going automated,
Marlin Steel has nearly doubled the size of the work force, adding engineers and automated production
specialists to our existing team.” He goes on to describe how these new jobs better position his
employees for the future with a higher quality of work and better compensation.

There are many other examples, in companies of all sizes, where automation is helping the U.S. keep
and create new manufacturing jobs. Geoff Escalette, CEO of faucet-maker RSS Manufacturing & Phylrich
in Costa Mesa, CA, stated that, “The whole premise for our company is to bring manufacturing back to
this country. Our new robot fits perfectly within that master plan.”

Jeff Mynat, director of operations for Bad Boy Mowers of Batesville, AR increased production
dramatically with robotics, while increasing the number of employees on staff from a few welders in its
fabrication facility to close to 90.

And at Surface Encounters in Macomb, Ml,, which specializes in granite countertops, CEO Chuck Russo
believes robots have allowed the company to offer much more competitive pricing, all while growing the
business, opening additional stores, and hiring more people. For Surface Encounters, robotics is “a job-

IU

enhancement tool” that allows workers to cut one job while laying out the next. “Not only are we
cutting at a higher rate, we’re also more productive with the people we have on the floor,” says Charlie

Thiede, Surface Encounters’ General Manager.

Americans Are More Educated than Ever Before—But Is It the Right Education?

While the change in overseas labor is a factor, an equally powerful shift is happening in the U.S. The
current drive for higher education is producing a wave of employees who want rewarding, career-
oriented jobs rather than the entry-level, manual positions that were historically available in the
manufacturing sector. Figure 5 shows that there are over ten times more Americans with at least a high
school education today than there were in 1940, while the unskilled labor population has steadily
declined.



Figure 5: Population Age 25 and over by Educational Attainment (1940-2013) (U.S. Census)
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Of note, however, is that most of the jobs being created for this educated workforce are not in
manufacturing. Instead, they are service-related jobs. Figure 6 shows U.S. private-sector employment
from 1996 to 2013 and illustrates how jobs in service industries have steadily grown in the United States
(controlling for recessions). Over this time period, the service sector added 18.9 million jobs, while the
goods-producing sector contracted by 4.7 million. This resulted in a positive net effect of adding over
four times more service jobs (in fields such as retail, transportation, information, financial activities,
insurance, accounting, real estate, management services, healthcare, leisure, professional services, and
education) than the number of goods-producing jobs lost.

Figure 6: U.S. Private Service Employment (Bureau of Labor Statistics)
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CareerBuilder and Economic Modeling Specialists International (EMSI) recently released a study on the
top 12 jobs that grew 7 percent or more between 2010 and 2013, were projected to increase in 2014,
and demand pay above $22 per hour:?

Software developers

Market research analysts and marketing specialists
Training and development specialists

Financial analysts

Physical therapists

o vk wN e

Web developers

2 Smith, Jacquelyn; “The Top Jobs For 2014”; Forbes, 12/12/2013



7. Logisticians
8. Database administrators
Event meeting, convention, and event planners
10. Interpreters and translators
11. Petroleum engineers
12. Information security analysts

The majority of the careers that the skilled labor force has been seeking in recent years are service-
related, which suggests a harsh reality: Manufacturing is no longer one of the nation’s most coveted
career paths for those entering the workforce. But what about students in science, technology,
engineering, and math (STEM) fields who are still looking for careers in manufacturing? In 2014,
Universum, a global research and advisory firm, asked nearly 8,000 undergraduate engineering students
to identify from a pool of 230 companies the employers for which they most wanted to work.
Additionally, the students were asked about their career goals and what aspects of a job are most
important to them.

The results indicated that while engineers want to be paid competitively, they evaluate jobs along a host
of other metrics as well, including job security, a creative and dynamic work environment, and
opportunities for professional development, innovation, challenges, and strong leadership. Kevin Troy,
head of research at Universum, reports, “Students aren’t in this kind of fearful attitude about needing to
find something that pays well and will continue to employ them for several years after they graduate;

they’re beginning to take other things into consideration as well.”*

One result of the shrinking pool of unskilled labor in the U.S. is that manufacturers are able to automate
repetitive, dull, dangerous, and low-wage jobs and shift technical workers into more appealing, career-
oriented positions.

Tegra Medical, a medical device manufacturer in Franklin, MA, doubled its manufacturing throughput
and freed 11 full-time manufacturing positions when the company implemented robotics. Tegra was
able to repurpose all of these operators into other processes and operations to keep up with company
growth. Hal Blenkhorn, Tegra Medical’s director of engineering says, “When we see an operator that
does nothing but load a part every 10 or 20 seconds, we try to put more value-add to them by training
them in new skills, whether it’s a different operation or by having them become the robot supervisor in
that area.”

Similarly, Etalex, a shelving system manufacturer in Quebec, Canada, has limited options for improving
profits since the steel for its metal racks makes up 60 percent of the company’s costs. The only option to
stay competitive was to optimize production using robotics. As a result, Director of Operations Jean
Piuze says, “we’ve had a 40% increase in sales which also means that we did not need to lay people off
because of automation. They have now been freed up to perform more challenging tasks than simple
pick-and-place routines.”

3 Dill, Kathryn; “The Most Coveted Employers for Engineering Students”; Forbes, 6/27/2014



Interestingly, one of the benefits of automation is the ability to draw a new level of employee—people
who are excited about learning to use robots. “We’re now able to attract people who aren’t just looking
to draw a paycheck, they’re looking for a career,” says Matt Tyler, president and CEO of Vickers
Engineering, a contract precision engineering manufacturer in Michigan. Jordan Klint, senior automation
engineer, adds, “In order to bring young people into the business, you have to have technology. The
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guys who report to me really enjoy the robotics side. They think robots are coo

And there’s a flip side. As the United States shifts to a service economy, U.S. robotics manufacturers
themselves are facing increasing demands for educated, enthusiastic people to service and install their
robots. Ben Miller and Robert Atkinson from The Information Technology & Innovation Foundation (ITIF)
have observed this economic shift and realize the possibilities of new automation-based employment. In
their report titled “Are Robots Taking Our Jobs, or Making Them?” they state:

“Automation will also produce some new jobs in firms that sell the new ‘robots’ or other
labor-saving technology. This means that, in general, there will be an overall shift in the
economy in the direction of higher-skill and higher-wage jobs. Moreover, if the United
States becomes a leader in producing productivity-enhancing technology, it will
experience a growth in jobs serving foreign markets.” *

A critical variable is providing the right technical education for prospective employees in order to meet
demand. Manufacturers currently have high-paying, professional jobs available, but can’t find enough
qualified applicants to fill them. According to a skills-gap report by Deloitte’, manufacturers will need to
fill 3.4 million jobs over the next decade, with only 1. 4 million qualified workers available. In response,
automation professionals are stepping up to find ways to bridge the skills gap, recruit employees, and
prepare the future workforce. That includes providing access to hands-on training, educational tools,
and early-education STEM programs that will help build needed technical talent. According to a recent
article by the Robotic Industries Association®, most of today’s major robot suppliers have educational
tools they offer to technical and community colleges, universities, career centers, and high schools to
help promote STEM education and robotics training.

Growing the educational curriculum for robotics—in prep schools, technical programs, and community
colleges—will help populate the manufacturing sector with a new generation of technically trained
employees. Educational efforts and joint industry-academia programs such as robotic internships, co-
ops, and competitions can also help dispel misconceptions about manufacturing careers, and can be
targeted to underrepresented groups in manufacturing such as women and minorities.

4 Ben Miller and Robert D. Atkinson, “Are Robots Taking Our Jobs, or Making Them?”, ITIF, September 2013
http://www2.deloitte.com/us/en/pages/manufacturing/articles/boiling-point-the-skills-gap-in-us-

manufacturing.html

® http://www.robotics.org/content-detail.cfm/Industrial-Robotics-Industry-Insights/Closing-the-Skills-Gap-in-

Automation-A-Call-for-Action/content_id/5362



Robots Take on Dangerous, Repetitive Jobs, Giving Workers New Opportunities
Today’s U.S. workers want jobs that are more interesting and safe and that offer opportunities for
advancement. Those desires often mirror by employers’ concerns. Tedious, manual jobs tend to have
high turnover, which drives up costs for recruiting and training, while workers who stay in those
positions can drag down productivity with low morale. Repetitive operations can make it difficult for
human workers to maintain consistent output quality, and the use of potentially dangerous equipment
can lead to on-the-job injuries.

Robots are the ideal replacement for these repetitive, low-wage positions, and allow companies to
move employees into more appealing, career-oriented positions. Importantly, robots can also improve
employee safety. Canadian shelving system manufacturer Etalex uses a collaborative robotic arm to
manually unload a brake press—a physically demanding and dangerous job that required eight hours of
manual labor a day. “Before, you had to put your hands close to the brake press,” said machine operator
Richard Clive. “There was always a chance of an accident happening at any time. But now, there’s no
chance of anyone getting injured.”

In fact, of the thousands of fatal work injuries that occur in the U.S. every year,” according to the U.S.
Occupational Safety and Health Administration (OSHA), there has been roughly one fatality a year in the
past 15 years that has involved industrial robots.?

Exploit Technology, Not People

U.S. manufacturing is a complex industry that is shaped by outsourcing, the shifting desires of our
increasingly educated workforce, and the demands for manufacturers to be more competitive in today’s
worldwide markets. One element that impacts all of these variables is automation, which will be key to
manufacturing’s revival in the United States. Robotics is a growing, exciting field, and with the right
curriculum infrastructure, it can help create a new, highly productive and profitable generation of
manufacturing employees.

Perhaps Missy Rogers, president of Noble Plastics in Grand Coteau, LA, says it best: “We have a buzz
phrase: exploit technology not people. Low-cost labor exploits people. An efficient manufacturer
exploits technology, and that’s what we do.”

7 http://stats.bls.gov/iif/oshwc/cfoi/cfch0012.pdf
8 http://www.robotics.org/content-detail.cfm/Industrial-Robotics-News/How-Does-the-Accident-in-Germany-
Affect-Industrial-Robot-Safety/content_id/5555





