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SUMMARY OF FINDINGS

Despite the fact that the industry is in a period of slow to no growth, a majority of metalworking businesses are entrenched in a 
period of technology- and process-driven change. More than 70% of respondents report change at their company over the last 
year and more than half of those call it “significant.” This coincides with fairly widespread optimism—twice as many anticipate 
that business will increase over the next year, compared to those that expect a decrease. 

This report focuses on what’s driving these changes, which are the most prevalent and which have the most positive impact.  

IMPACTFUL INVESTMENTS

The data suggests that investment most frequently focuses on improving efficiency on the shop floor. Major equipment 
purchases like high-speed, multi-axis and multi-task CNC machines along with entry-level automation are perceived as having 
the strongest impact. 

More expensive and newer technologies such as 3D printing/additive machinery, robotics and advanced data and analysis 
systems that reach beyond the floor are not as widespread. However, there are high-expectations for these 
technologies to have a positive impact on the industry in the near future. 

Other efforts having a positive impact include reorganizing the shop floor, continuous operational improvements and, perhaps 
most importantly, developing the workforce. 

CHALLENGES

A shortage of skill, interest and raw numbers in the labor pool is reported as the most common concern directly affecting 
these companies. 45% report that finding and keeping qualified labor is “extremely challenging.” In comparison, the cost of 
new technology was only deemed “extremely challenging” by 32% of respondents. Combining this data with the fairly strong 
sentiment for future growth, there seems to be both a need and opportunity for companies, and the industry as a whole, to 
increase focus on education. 

Many point to more emphasis on training in educational institutions—to drive interest and improve skill—for the industry to 
thrive. Respondents also recognize the opportunity to be more creative and proactive in how they develop their own talent 
pipelines. 55% have training programs for their managers, 36% have apprenticeship programs and 31% say they are partnering 
with schools.

While the workforce is among them, respondents perceive other factors could have an effect on the wider industry. Respondents 
worry about the potential influence of geopolitical and macro-economic forces on North American manufacturing, specifically 
Asian competition, government regulation and taxes. The outcome of the U.S. presidential election and general concerns about 
the global and U.S. economies were also frequently mentioned. 



PURPOSE AND METHODOLOGY 

The purpose of this survey is to gain insights from within the industry regarding 
perceptions of business conditions, the business environment and the changes that 
are impacting the industry at an individual company level.

This survey was emailed to members of the Practical Machinist online forum and 
portions of the Grainger customer list on July 20 and August 10, 2016. Respondents 
represent a balance of large, medium and small companies and the data we are 
reporting on was filtered to exclusively include companies operating CNC metalworking 
and manufacturing equipment. 

This provided insights from 360 North American professionals, most being owners 
or executives with heavy influence at their companies. 

The survey was a combination of open form write-in and multiple choice responses.  
Minor edits may have been made to write-in responses for clarity. 

Percentages throughout this report are rounded to the nearest whole number.
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13% 16%
24%

47%

18-34 35-44 45-54 55+

39%

23%

12%

11%

Owner or C-level executive

Operations, shop floor 
or other management

Machinist/operator

Engineering

R&D, sales or purchasing

Maintenance

Programming

SNAPSHOT OF RESPONDENTS

AREAS WHERE RESPONDENTS HAVE HEAVY INFLUENCE 
OR ARE PRIMARY DECISION MAKERS

Cutting tool and 
related supply acquisition

Metalworking equipment 
acquisition

Process change or adoption

Hiring and recruiting

69%

64%

72%

42%

  ROLE/JOB TITLE   AGE

5%

4%

6%
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SNAPSHOT OF RESPONDENTS’ COMPANIES

135,022
SQUARE FEET

The average size of the facilities
where respondents work

43% 30% 18% 9%

  NUMBER OF PEOPLE EMPLOYED IN MANUFACTURING

42%

21%

18%

11%

6%

Job shop supplying 
multiple markets

Job shop supplying 
primarily a single market

Original equipment 
manufacturer (OEM)

Other manufacturer

Machine tool supplier 
or servicer

Contract manufacturer 
for a few large customers

  TYPE OF COMPANY

68%

20%
5% 8%

<10 11-25 26-50 >50

  NUMBER OF CNC MACHINE TOOLS

1%

>500
51-50011-50<10
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• Tool path verification software has had the most impact.

• The impact of tool inventory systems and design for 
manufacturability (DFM) is expected to grow the most.

• Digital tooling has not made a major impact yet, but it is expected 
to increase significantly. 

• Shop floor reorganization efforts such as cellular manufacturing 
have had the most impact and that is expected to continue.

• The impact of ongoing improvement processes like Six Sigma and 
5S is expected to grow the most. 

• While they’ve yet to have a major impact for most, respondents 
believe smart manufacturing and enterprise-level software like ERP 
and MRP systems are expected to grow significantly.

1. Multi-task equipment

2. 5-axis/universal machining

3. Quick-change tooling/fixturing

4. High-speed machining (HSM)

5. Tool path verification software

SNAPSHOT OF WHAT’S WORKING

• College/tech school partnerships have had the most impact.

• The impact of employee and manager training is expected to grow 
the most.

• A vast majority view staff reductions as an ineffective way to 
improve or stabilize their company.

• Multi-task equipment has had the most impact.

• The impact of high-speed machining (HSM) and micromachining 
are expected to grow the most.

• While additive machining (prototyping and production) has yet to 
make an impact for most, it’s clear that there are high expectations 
across the industry. 

• Quick-change tooling/fixturing has had, and is expected to continue 
to have the most impact. 

• While flexible manufacturing systems (FMS) have had the least 
impact to date, their impact is expected to accelerate faster than 
any other automation effort.

• The impact of loading robots/auto-loaders is expected to trend up 
significantly. 

   WORKFORCE (p.10) 

   EQUIPMENT AND TECHNOLOGY (p.12) 

  AUTOMATION (p.14)

   CAD/CAM AND PRE-PRODUCTION (p.16) 

   BUSINESS OPTIMIZATION (p.18) 

THE 5 MOST IMPACTFUL INVESTMENTS OVER 
THE LAST 3 YEARS (across all sectors)
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CONCERNS AND CHALLENGES

In an open-ended question, respondents were asked what they thought 
would be the biggest threats to North American manufacturing in the near 
future. The most common concerns are represented based on how 
frequently they were mentioned. 

Concerns most often centered on 
high tax rates and over regulation.

Responses overwhelmingly focused on 
China and greater Asia, specifically the 
difficulty competing with their comparably 
low labor and material costs.

Metalworking professionals are 
concerned with a growing shortage of 
qualified, willing and motivated workers.

Concerns were expressed about both 
major party candidates.

Respondents mentioned potential downturns in specific industries such as agriculture, housing and 
automotive, but most often expressed concern about the global economy as a whole.

Finding and keeping 
qualified labor

Cost of new technology

Employee competence

Pricing pressure 
from customers

General economic conditions

Offshore competition

Keeping pace with 
changes in technology

Raw materials cost

Cost of labor

Customer procurement cost

Government regulation

Respondents were asked about 11 of the most common challenges to 
metalworking businesses. Here’s how many called them “extremely 
challenging” for their companies.

U.S.
ELECTION

GOVERNMENT
INTERVENTION

OVERSEAS 
COMPETITION

WORKFORCE

ECONOMY

45%

33%

29%

28%

25%

22%

22%

17%

14%

12%

12%
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PLANNED CHANGES EXPECTED TO BE MOST HELPFUL OVER THE NEXT 
3 YEARS (based on write-in responses)

BUSINESS PERFORMANCE

Up

Steady

Down

Not sure

33%

26%

39%

41%

29%

20%

  10%

In the past year Forecasted next year 

  GENERAL BUSINESS CONDITIONS

38%

35%

23%

3%

Significant and 
important changes

Some change

Not much change

N/A new company

Not sure

  PACE OF CHANGE OVER THE PAST YEAR

2%

1%

Overwhelmingly, respondents 
indicated in write-in responses 
that the addition of new 
CNC machinery has been the 
most impactful change at 
their companies over the last 
three years.

AUTOMATION

ADDITIVE/3D PRINTING

ADDING
CNC MACHINERY

FINDING AND 
DEVELOPING 
EMPLOYEES

IMPROVING 
SHOP FLOOR 

ORGANIZATION

FINDING AND 
DEVELOPING 
CUSTOMERS

LEAN
MANUFACTURING
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WHAT’S WORKING:
WORKFORCE

WHO’S DOING IT

Employee training and 
education programs

Adding staff Manager/supervisor training Employee bonuses/ 
profit sharing 

Apprenticeship programs Reducing staff College/tech school 
partnerships 

70% 65% 55% 52% 36% 31% 31%

Some respondents go as far as to suggest that workforce progress must be made for the industry to thrive in North America. While not yet widespread, adoption of 
practices like apprenticeship programs and partnering with schools to build talent pipelines are taking root. Respondents also call on educational institutions to 
place more emphasis on trades.

“I think good old-fashioned tech schools 
would most impact this industry. If we 
don’t teach young people, we won’t 
have machinists!”

“Automation is only as good as the 
programmers and I don’t see effective 
programmers coming to the scene because 
there are not any training programs in schools.”

“Although it is not really a new trend, the 
lack of public education in industrial arts 
will continue to have an adverse impact 
on manufacturing of all kinds.”

“The elimination of high school vocational 
programs makes our industry irrelevant in 
the eyes of young workers.”

“Getting back to the apprentice/journey 
system for highly qualified personnel.” 

“Working to improve the perception 
of manufacturing and the careers 
and technology it can provide.”

NOTABLE WRITE-IN RESPONSES
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Positive impact of employee recruiting, development 
and retention efforts on respondents’ companies

Past three years Projected next three years

Major positive impact Moderate positive impact Little to no positive impact

WHAT’S WORKING: WORKFORCE

Employee bonuses/profit sharing 47%
43%

43%
44%

Employee training 
and education programs

15%
49%

38%

21%
53%

29%

Manager/supervisor training

 13%
38%

51%

19%
46%

36%

Apprenticeship programs 41% 44%
45%

Reducing staff

54%

 6%
22%

76%

College/tech school partnerships 41%
45%

41%
47%

12% 15%

12%

49%

13%

 13%
48%

18% 14%
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Investments in multi-task equipment and more powerful machine tools are perceived to be paying dividends in terms of both space and process efficiency. Additive 
and micromachining technologies are yet to make a major impact for most respondents, but are expected to improve efficiency and business significantly.

“Additive manufacturing will become a 
bigger part of the industry once the cost 
associated comes down enough to be 
competitive with casting.”

“Multi-tasking machines for 
flexibility and standalone capability.”

“Simple tooling and fixturing, 
(i.e. agile manufacturing techniques).”

“We recently introduced HSM and it has 
really improved run times as well as tool life.”

“HSM, I feel, will always continue to improve. I also 
believe that multi-axis, multi-operation machining 
will continue to progress. I believe we have been on 
the same trend for many years and that trend will 
continue on through natural progression.”

“Beefing up the machine tool to 
take advantage of the high RPM and 
feeds of the new carbide available.”

WHAT’S WORKING:
EQUIPMENT AND TECHNOLOGY

High-speed machining 
(HSM)

Multi-task equipment 
(e.g. twin turret, turn-mill) 

3D/additive – prototyping 5-axis/universal machining 3D/additive – 
production parts

Micromachining

63% 45% 36% 33% 28% 25%

WHO’S DOING IT

NOTABLE WRITE-IN RESPONSES
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WHAT’S WORKING: EQUIPMENT AND TECHNOLOGY

Impact of metalworking equipment and technology on respondents’ companies 

Past three years Projected next three years

Major positive impact Moderate positive impact Little to no positive impact

5-axis/universal machining 38%

33%

41%

29%

High-speed machining (HSM)

25%

47%

30%

32%

38%

30%

Multi-task equipment 
(e.g. twin turret, turn-mill) 

 32%

46%

22%

3D/additive – prototyping 

 15%

42%

43%

19%

44%

36%

3D/additive – production parts 37% 42%

38%

Micromachining 

48%

20%

38%

42%

29% 30%

15%

48%

20%

 13%

39%

32%

39%

29%
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Respondents clearly see the promise in automation—gradually working their way toward integrating more advanced processes involving robotics and lights-out 
operation. Today, less expensive options such as quick-change tooling/fixturing and CNC presetters are prevalent and believed to be making an impact during setup.  

“Increasing labor costs will drive all of 
these aspects, but especially in robotic 
loading/unloading (e.g. machine tending).”

“Quicker setup of tools in tool changer systems 
and easier programming. We need an Apple kind 
of improvement in software programming.”

“Unattended machining should grow 
as video monitoring does because it 
makes it cheaper and easier to do.”

“Lights-out machining and unattended 
operations are going to play a big part in 
our industry.”

“Automatic tool-life and spindle-load feedback 
to prevent producing scrap parts.”

“More direct plug-and-play interfaces 
between machines, allowing for very 
minimal input turn-key setups to occur.”

Unattended operations 
(non-loading)

Lights-out operations Flexible manufacturing 
systems (FMS)

Loading robots/auto-loadersQuick-change 
tooling/fixturing

CNC tool presetting

43% 33% 31% 17%63% 54%

WHAT’S WORKING:
AUTOMATION

WHO’S DOING IT

NOTABLE WRITE-IN RESPONSES



What’s Working: How North American Manufacturers Are Optimizing for Global Success, Sept. 2016 15

WHAT’S WORKING: AUTOMATION

Impact of automated manufacturing efforts on respondents’ companies

Past three years Projected next three years

Major positive impact Moderate positive impact Little to no positive impact

Loading robots/auto-loaders 40%

43%

43%

33%

Unattended operations (non-loading) 

21%

47%

32%

30%

47%

25%

Lights-out operations 

 13%

51%

36%

Flexible manufacturing systems (FMS) 

 5%

49%

46%

20%

46%

34%

Quick-change tooling/fixturing 50% 47%

20%

CNC tool presetting 

41%

26%

42%

32%

20% 25%

27%

24%

32%

 21%

39%

25%

44%

30%
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There is a lot of buzz around 3D modeling, not only to prepare cycles, but also as a way to include customers in prototyping and production processes to help get 
jobs done right the first time. Respondents also appear to be hungry for an infusion of new and different software that can enhance machining capabilities.

“3D modeling has come such a long way in the 
last 10 years that the biggest changes and 
advances outside of additive manufacturing will 
come in advancing CAM abilities to bring more 
automation and control into the office—off of 
the shop floor—where it is time consuming 
and expensive.”

“Better tool path verification and visualization of the 
machining process, especially with regard to avoiding 
the fixtures.”

“Hard to say … we seem to have reached a 
plateau with CAD and CAM. Nothing on the 
horizon to equal [the impact of] high speed 
machining or direct editing that I can see. So I 
suppose the software companies are going to 
just tinker with what is there now.”

“Continued growth in 3D modeling and 
3D printing outputs that show the customer 
exactly how their product features will 
appear and perform.”

“Preloaded tools matched with tool libraries is a 
must for lights out and unattended machining in a 
job shop environment. It also makes this overall idea 
possible.”

“Make CAD/CAM more user friendly. They should 
be designed for a machinist not a computer geek.”

Virtual machining Tool inventory systems Design for manufacturability 
(DFM) services for customers

Digital tooling Tool path verification 
software

51% 48% 46% 44% 38%

CAD/CAM file revision 
control/management tools 

60%

WHAT’S WORKING:
CAD/CAM AND PRE-PRODUCTION

WHO’S DOING IT

NOTABLE WRITE-IN RESPONSES
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WHAT’S WORKING: CAD/CAM AND PRE-PRODUCTION

CAD/CAM and pre-production processes on respondents’ companies

Past three years Projected next three years

Major positive impact Moderate positive impact Little to no positive impact

Design for manufacturability (DFM) 
services for customers 

26%

26%

44%

31%

CAD/CAM file revision 
control/management tools 

20%

47%

34%

29%

45%

27%

Virtual machining 

 21%

51%

29%

Tool inventory systems 

 15%

42%

44%

30%

36%

34%

Digital tooling 35% 39%

37%

Tool path verification software 

24%

20%

36%

23%

10% 25%

15%

50%

25%

 24%

52%

25%

46%

30%
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WHO’S DOING IT

WHAT’S WORKING:
BUSINESS OPTIMIZATION

Shop floor reorganization 
(e.g. cellular

manufacturing)

General IT and data 
management upgrades 

Lean manufacturing 
processes

Production monitoring 
and planning systems

JIT part/component 
delivery to customers

61% 59%68% 50%58%

ERP, MRP or similar 
enterprise-level 

business systems 

Ongoing improvement 
processes 

(e.g. Six Sigma, 5S) 

JIT component/
material delivery

from vendors

Supplier/vendor 
optimization analysis

Smart manufacturing

46% 35%44%48%49%

Many respondents appear to be searching for ways to make the shop floor more efficient; while not yet widespread, there are high expectations for smart manufacturing and 
the associated use of data to help achieve this. It appears as if those efforts will go hand in hand with the strong projected growth of ongoing business improvement designed to 
streamline management and operations throughout the business. 

“I believe the Internet of Things (IoT) will have a huge 
impact on manufacturing over the next few years.”

“I feel smart manufacturing is the single biggest 
thing we can do to improve our performance.”

“Small shops like ours will be using Enterprise 
Resource Planning (ERP) systems widespread.”

“Ongoing improvement processes seem to have 
the most impact for us.”

“Organization of the workshop as the problems 
arise—if issues are addressed quickly the results 
are positive.”

“New database programs to track tools, programs 
(gcode), time, production numbers and scrap.”

NOTABLE WRITE-IN RESPONSES
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WHAT’S WORKING: BUSINESS OPTIMIZATION

Impact of business optimization tools and practices on respondents’ companies

Major positive impact Moderate positive impact Little to no positive impact

Past three years Projected next three years

Production monitoring 
and planning systems 

42%
42%

Shop floor reorganization 
(e.g. cellular manufacturing) 

18%
55%

27%

General IT and data 
management upgrades 

50%
40%

Lean manufacturing processes 
 15%

44%
40%

JIT part/component 
delivery to customers 

48%

ERP, MRP or similar 
enterprise-level business systems 54%

17%

 10%

44%

 13%
34%

Smart manufacturing 44%
47%

Ongoing improvement processes 
(e.g. Six Sigma, 5S) 

14%
44%

42%

JIT component/material 
delivery from vendors 

 4%
54%

42%

Supplier/vendor optimization analysis 
 9%

48%
43%

12%

50%
29%

29%
50%

22%

24%
46%

30%

48%
39%

43%
39%

21%

15%

16%
50%

35%

45%
31%

26%
44%

31%

42%
46%

19%

13%
48%

41%

 10%

20%

13%
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Grainger is a Fortune 500 industrial supply company serving 
metalworkers worldwide. More than 300,000 metalworking products 
—from top-notch tooling and fluids to precision measurement and 
finishing—are available online, over the phone and at local 
branches. As a one-stop shop, Grainger helps maintain safety, 
manage inventory and boost purchasing power.

With more than 10.6 million unique visitors over the last year, 
Practical Machinist is the most visited site for metalworking 
professionals. The free forum provides an easy way to learn 
techniques, get answers quickly and discuss common challenges 
with like-minded peers. It’s also a source of news and educational 
content from leading industry publications and suppliers.

ABOUT THE SPONSORS

Thank you for reading and thank you to those who participated in the survey.

Thank you also to the sponsors of this report. In addition to helping make this research and analysis possible, 
Grainger and Practical Machinist play important roles in keeping the North American metalworking industry moving forward.

GRAINGER.COM/METALWORKING CONTACT GRAINGER PRACTICALMACHINIST.COM CONTACT PRACTICAL MACHINIST

www.grainger.com/metalworking
https://www.grainger.com/content/customer-service
www.practicalmachinist.com
http://www.practicalmachinist.com/contact-us/



