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Introduction and methodology

3

Objective
This study was conducted by Plant Engineering to better understand workplace safety in manufacturing. 
The research also looked at the idea of a safety “culture,” how far these efforts extend into the plant and 
beyond, and safety trends and strategies.

Sample
The sample was selected from recipients of Plant Engineering for whom e-mail addresses were 
available.

Method
Subscribers were sent an e-mail asking them to participate in this study. The e-mail included a URL 
linked to the questionnaire.

 Data collected: Sept. 8 through Sept. 25, 2017
 Number of respondents: 153

o Margin of error: +/- 7.9% at a 95% confidence level
 Incentive: Survey participants were offered the opportunity to enter a drawing for one Visa gift card 

valued at $50.00.



Summary of findings
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Respondents to the Plant Engineering 2017 Safety Study identified five high-level findings impacting the 
manufacturing industries today:

1. Commitment to safety: Seventy-one percent of operations personnel and 69% of senior 
management are very committed to safety in their facilities, followed by line supervisors (68%) 
and line workers (53%).

2. Work group safety: The work groups that feel the safest in their daily tasks are plant 
management/corporate executives (73%), safety executives/managers (65%), and engineering 
(64%).

3. Safety programs: Ninety-four percent of respondents believe their employees feel safe on the 
job, and 83% have observed an increase in productivity over time due to the implementation of a 
safety program. The costs of industries and insurance claims have also decreased since 
following a safety program.

4. Enforcing safety: More than 78% of facilities hold regular safety meetings, perform safety 
audits, and have established a safety committee in order to enforce safety methods. Another 
74% have implemented job safety analysis procedures and 68% discipline, suspend, and/or 
terminate staff for irresponsible actions.

5. Safety strategies, technologies: The top strategies or technologies that facilities use to support 
safety procedures include personal protective equipment (90%), lockout/tagout procedures 
(84%), job safety analysis (76%), and internal safety audits (66%).



Respondent profile
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Job function, industry experience
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Eighty-one percent of respondents’ job functions involve engineering, maintenance, or supervisory 
responsibilities. The average respondent has 24 years of plant or engineering-related industry 
experience.

Q: Which of the following best describes your job title? (n=153); Q: For how many years have you worked in a plant or engineering-related position? (n=149)

Engineering, 
maintenance,

supervisory
81%

General 
management

16%

Purchasing,
purchasing 

management,
other
3%

Job function Fewer 
than 5 
years
5% 5 to 9 

years
7%

10 to 14 
years
7%

15 to 19 
years
9%

20 to 24 
years
13%

25 to 29 
years
16%

30 to 34 
years
19%

35 to 39 
years
13%

40 years 
or more

11%

Industry experience

Average
24 years



Facility size, affiliations
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The average respondents’ facility employs 504 people. Four in 10 respondents are associated with the 
National Fire Protection Association, while another 34% have no industry affiliations.

Q: How many people work at your location? (n=149); Q: With which industry associations are you or your facility affiliated? (n=147)

1 to 19
9%

20 to 29
7%

50 to 99
15%

100 to 249
21%

250 to 499
13%

500 to 999
15%

1,000 or 
more
20%

Facility size
Number of employees

41%

21%

20%

18%

13%

12%

11%

10%

5%

2%

2%

14%

34%

NFPA

IEEE

NSC

SME

ISA

AME

IFMA

NAM

MHI

NTMA

PMA

Other

None/don't know

Industry association affiliations

Average
504 employees



U.S. location
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Twenty-four percent of respondents are based along the East Coast of the United States; the four 
central regions account for 39%; Mountain and Pacific are just 17%; and 20% are based outside of the 
U.S.

Q: In what region of the country are you based? (n=149)

Pacific
8%

Mountain
9%

West North
Central

8%

West South
Central

7%

East North
Central

19% New
England

1%

Middle
Atlantic

11%

South
Atlantic

12%

East
South

Central
5%



Primary business
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The top primary businesses represented by respondents and their facilities were food, beverage, and 
tobacco manufacturing (10%) and wood, paper manufacturing, and related printing activities (10%).

Q: What is the primary business at your location? (n=153)

10%

10%

7%

7%

7%

6%

6%

5%

5%

5%

4%

4%

Food, beverage, tobacco

Wood, paper, printing

Plant/facilities engineering,
or maintenance services

Oil, gas, petroleum, refining

Automotive,
transportation equipment

Chemicals

Utilities, electric, gas, water & 
waste, telecommunications

Plastics, rubber

Computers, communications,
consumer electronics

Miscellaneous

Fabricated metals

Hospitals, health care facilities

3%

3%

3%

3%

2%

2%

2%

1%

5%

Primary metals

Machinery

Government or military

Electrical equipment,
appliances, components

Textiles, apparel, leather

Pharmaceuticals

Aircraft, aerospace, defense

Mining, mineral products

Other



Workplace safety
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Commitment to safety
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According to respondents, 72% of operations management are very committed to safety within their 
facilities, and the same was said for 69% of senior management and 68% of line supervisors.

Q: How committed are your plant workers to safety within your facility? (n=153)

53%

68%

72%

69%

42%

26%

23%

24%

5%

5%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Line workers

Line supervisors

Operations
management

Senior
management

Very committed Fairly committed Not very committed Not at all committed Don't know



Work group safety
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Plant management and corporate executives (74%), safety executives and managers (66%),
engineering (64%), and work group leaders (62%) are the work groups that feel the most safe within 
their facilities.

Q: How safe do you think your plant's work groups feel while working in your facility on a daily basis? (n=153)

74%

66%

62%

54%

64%

54%

49%

51%

21%

31%

34%

41%

31%

40%

44%

35%

5%

5%

6% 8%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Plant management,
corporate executives

Safety executives,
managers

Work group leaders

Operations

Engineering

Maintenance

Line workers

Custodial,
grounds staff

Very safe Somewhat safe Not very safe Not at all safe Don't know



Safety program benefits
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Ninety-four percent of respondents believe that employees at their facilities feel safe on the job, and 
82% agree that productivity has increased over time due to their safety programs.

Q: Which of the following statements best reflects the results of your facility's safety program? (n=153)

41%

19%

36%

28%

31%

53%

65%

41%

42%

51%

12%

14%

17%

12%

6%

10%

5%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

"Employees feel safe
on the job."

"Employees feel respected
by management."

"Cost of injuries has
decreased over time."

"Cost of insurance claims
has decreased over time."

"Productivity has
increased over time."

Definitely true True False Definitely false Not sure



Enforcing safety
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Eight in 10 facilities have implemented regular safety meetings, safety audits, and a safety committee in 
order to enforce a safe work environment.

Q: Which of the following safety enforcement methods are present within your facility? (n=153)

80%

80%

80%

74%

74%

69%

55%

39%

39%

22%

Regular safety meetings

Safety audits

Safety committee

Job Safety Analysis

Management leadership

Discipline, suspensions, termination

Peer-to-peer

Incentive-based programs

Web-based safety meetings
(e.g. toolbox talks)

Other



Annual safety training
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On average each year, respondents reported receiving 22 hours of job-related safety training, 13 hours 
of ergonomics training, and 16 hours of first-aid or personal safety training.

Q: How many hours of safety training do your facility's employees receive each year? (n=153)

12%

6%

55%

67%

69%

24%

5%

11%

15%

7%

9%

5%

9%

5%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Job-related safety

Ergonomics

First-aid/
personal safety

0 hours 1 to 20 hours 21 to 40 hours More than 40 hours Don't know



Safety meetings: frequency
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Forty-three percent of respondents reported that their facility holds monthly safety meetings, while only 
17% perform them every shift, 16% daily, and 32% weekly.

Q: How often are safety meetings conducted within your facility? (n=153)

17% 16%

32%

5%

43%

7%

18%

2%

Every shift Daily Weekly Every other 
week

Monthly Quarterly As needed Never



Safety meetings: contributors
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The biggest contributors to respondents’ safety meetings were reported to be maintenance personnel 
(67%), operations (61%), safety executives or managers (61%), and plant management or corporate 
managers (60%). Fifty-seven percent of facilities have one safety executive/manager; 29% have more 
than one.

Q: Who offers advice or input at your facility's safety meetings? (n=150); Q: Does your facility have a safety executive or manager? (n=153)

67%

61%

61%

60%

55%

55%

51%

31%

27%

27%

18%

15%

3%

Maintenance

Operations

Safety executives/managers

Plant management, corporate managers

Line workers

Work group leaders

Engineering

Human resources

Outside consultants/experts

Peer groups

Custodial, grounds staff

Union representatives

Other



Effect on productivity, strategies used
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More than half of respondents agree that implementing safety has increased productivity within their 
facilities. Personal protective equipment (90%), lockout/tagout (85%), and Job Safety Analysis (76%) 
were the top strategies/technologies used to enforce safety.

Q: How does implementing safety affect productivity within your facility? (n=153); Q: What strategies or technologies does your facility use to enforce safety? (n=153)

Increases 
productivity

56%

Does not 
affect 

productivity
26%

Decreases 
productivity

10%
Don't 
know
8%

Safety's effect on productivity

90%
85%

76%
67%

57%
39%
39%

35%
31%

29%
29%
28%

17%
5%

1%

Personal protective equipment
Lockout/tagout (LOTO)

Job Safety Analysis
Internal audits

Embedded safety controls
Insurance audits

External audits
Light curtains

Outside training consultants
Web-based safety meetings

Incentives
Lean/Six Sigma

Association events
Other

Don't know

Safety strategies, technologies used



Safety equipment
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The majority of respondents indicated that their companies purchase a worker’s safety equipment, such 
as gloves, eye wear, and ear plugs. Only one-third of respondents are permitted to take company safety 
equipment home for personal use.

Q: Who pays for a worker’s safety equipment (gloves, eye wear, ear plugs, etc.) at your facility? (n=153); Q: Are workers allowed to use the company safety equipment outside of the work environment? (n=153)

The 
company

94%

A co-pay 
system

4%

The 
worker

1%
Other
1%

Purchasing safety equipment

No
55%

Yes
33%

Don't know
12%

Personal use of safety equipment



41%
50%

16%

18%9%

7%13%
6%

6% 3%

15% 16%

Total OSHA recordables
OSHA recordables 

resulting in lost time

0 1 2 3 to 5 6 or more Don't know 

Measuring safety success
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Most facilities measure safety success according to their number of accident reports and near-miss 
events (76%). Within a 6-month span, 41% of facilities experienced zero OSHA recordables and 50% 
had no OSHA recordables that resulted in lost time.

Q: How does your facility measure safety success? (n=153);
Q: Within the past 6 months, approximately how many OSHA-recordable incidents have occurred at your facility? How many resulted in lost time? (n=153)

76%

70%

67%

62%

39%

33%

24%

23%

3%

3%

Accident reports,
near miss events

Lost time injury
frequency rates

Fewer OSHA recordables/
time-lost accidents

Safety audit results

Lower workers 
compensation costs

Employee surveys

Lower insurance
premiums

Lower employee turnover

Other

Don't know

Measuring success



Informing staff about safety incidents
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Eight in 10 respondents said their plant workers and management are informed about safety-related 
issues or incidents through safety meetings, while 60% post this information in a common employees 
area or shared online.

Q: How are facility workers and management informed about safety-related issues or incidents? (n=153)

82%

60%

54%

48%

40%

35%

26%

18%

6%

Safety meetings

Postings of safety-related statistics/
information (incl. online)

Email

Shift change meeting

Word of mouth

Computer-based reporting
system, auto-alert

Newsletters

Phone call

Other



Where safety programs excel
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Sixty-two percent of respondents indicated that their facility’s safety program excels at emphasizing the 
importance of safety training; other areas in which safety programs excel are behavior-based safety 
(50%), emphasis on ergonomics (37%), and peer-to-peer training (37%).

Q: At which aspects does your facility's safety program excel? (n=153)

62%

50%

37%

37%

25%

6%

11%

Emphasis on safety training

Behavior-based safety

Emphasis on ergonomics

Peer-to-peer training on the plant floor

Amount of automated safety systems

Other

Don't know



IIoT and safety programs
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Only 8% of respondents indicated that the Industrial Internet of Things (IIoT) is being used to connect 
safety to all online reporting tools at their facilities. Four in 10 respondents believe that IIoT and other 
related technologies can provide better equipment monitoring.

Q: To what extent does your facility use or plan to use the Industrial Internet of Things (IIoT) in your safety program? (n=153);
Q: Where can technology such as IIoT best assist your safety program? (n=153)

No plans to 
implement IIoT 

into safety 
program

31%

Studying how 
to implement 

IIoT into safety 
program

16%

Heard of IIoT 
but not aware 

of how it 
relates to 

safety program
14%

Already 
connect safety 

to all online 
reporting tools 
through IIoT

8%

Don't know
31%

Safety programs with IIoT

41%

32%

29%

3%

44%

Equipment monitoring

Training and
benchmarking

Reporting and
compliance results

Other

Don't know

How technology can
assist safety programs



Challenges to managing safety
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Seventy-eight percent of respondents indicated a lack of time dedicated to training as a problem when 
managing safety. Other top challenges were urging employees to see safety as a priority and lack of 
funding, resources, and solutions.

Q: What are some challenges you and your facility face when managing safety? (n=153;153;153;153;152;153)

18%

16%

6%

5%

11%

24%

32%

15%

29%

11%

24%

22%

30%

22%

35%

14%

27%

33%

21%

54%

29%

53%

35%

18%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Availability of funds

Not enough time
for training

Not enough support
from management

Employees don't see
safety as a priority

Workers' union plant
safety cooperation

Availability of resources,
solutions

Serious challenge A moderate challenge Somewhat of a challenge Not a challenge Never thought about it



Actions to improve safety
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Looking forward, the top action items respondents reported in regards to improving safety in their 
facilities were increasing safety training and awareness, improving process safety, encouraging more 
peer-to-peer interaction, and increasing process automation.

Q: What are some of your facility's next action items for improving safety? (n=153)

54%

45%

35%

35%

27%

27%

24%

18%

18%

16%

14%

14%

2%

12%

Increase safety training/awareness

Improve process safety

Encourage more peer-to-peer interaction

Increase process automation

Identify arc flash hazards

Re-evaluate records/reporting methods

Introduce or increase frequency of safety audits

Introduce a third-party safety expert/consultant

Introduce/enhance an incentive-based program

Increase frequency of safety meetings

Encouraging safety seminars/webinars attendance

Implement a computer monitored safety system

Other

No plan to change current safety culture



Additional resources from Plant Engineering
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Thank you for downloading the Plant Engineering 2016 Safety Study. Use the links below to access 
additional information on plant and worker safety.

Safety articles, products
 Arc flash
 OSHA
 PPE
 Safety systems
 Material handling
 Environmental health
 Safety products
 New Products for Engineers

Other resources
 Safety & Security e-newsletter
 PlantMail e-newsletter
 Oil & Gas Engineering
 Videos
 Case studies
 Webcasts
 Online Training Center

Editorial research studies
 2017 Maintenance
 2016 Energy Management
 Additional studies available at:

www.plantengineering.com/research

Contact information
Amanda Pelliccione
Director of Research
apelliccione@cfemedia.com
860-432-4767

Bob Vavra
Content Manager
bvavra@cfemedia.com
630-571-4070
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