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Re: Comments on OSHA’s Request for Information on The Control of Hazardous 
Energy (Lockout/Tagout) (Docket Number: OSHA-2016-0013) 

 
I. Introduction 
 

The National Association of Manufacturers (“NAM”) and the undersigned members of its 
Council of Manufacturing Associations (“CMAs”) (collectively, the “Associations” or “we”) 
respectfully submit these comments in response to the Occupational Safety and Health 
Administration’s (“OSHA”) Request for Information (“RFI”) on the Control of Hazardous Energy 
(Lockout/Tagout), 84 Fed. Reg. 22756 (May 20, 2019). The Associations appreciate OSHA’s 
consideration of the information and data presented in these comments. 
 

The NAM is the largest manufacturing association in the United States, representing 
more than 14,000 businesses of all sizes in every industrial sector and in all 50 states. 
Manufacturing employs more than 12.8 million women and men across the country and 
produced a record $2.38 trillion in output to the U.S. economy through the end of 2018, nearly 
half of which is exported to critical overseas markets. Manufacturing jobs are good jobs: they 
pay 27 percent more in salary and benefits than jobs in all nonfarm industries. Manufacturing 
companies are also major drivers of American innovation, contributing roughly two-thirds of all 
private-sector research and development investment in the United States. 

 
The CMA is a body of manufacturing associations that creates partnerships across the 

industry, amplifies manufacturers’ voices, and connects members to experts and trade 
association executives. CMA members gain insights, share perspectives, form coalitions, and 
ensure manufacturers have a strong voice in national policy. Its membership includes 260 
national manufacturing trade associations representing 130,000 companies worldwide. The 
undersigned associations are CMA members, who understand the importance of OSHA’s RFI. 
For a description of each signing association, please see Appendix 1. 
 

The RFI put forward by the Agency “seeks information regarding two areas where 
modernizing the Lockout/Tagout standard might better promote worker safety without additional 
burdens to employers: control circuit type devices and robotics.” Id. at 22756. OSHA states that 
it “will use the information received in response to this RFI to determine what action, if any, it 
may take to reduce regulatory burdens while maintaining worker safety.” Id. at 22757. 
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Manufacturers appreciate and support OSHA’s initiative to examine technological 
advances in equipment and the impact of those advances on the approach to hazardous energy 
control contained in OSHA’s lockout/tagout standard. On a daily basis, thousands of 
manufacturing companies perform lockout/tagout when servicing and maintaining equipment. 
Manufacturers are very familiar with the lockout/tagout standard, the strengths of the standard, 
and ways that it can be improved to enhance worker safety. 

The Associations have gathered a significant amount of information from our members 
to assist in the preparation of these comments. We surveyed members on a number of issues 
relevant to the RFI, which are discussed below. The Associations are hopeful that this 
information and the comments set forth below are helpful to OSHA as it further considers the 
important issues raised in this RFI. 

II. Executive Summary 

 The Associations received over 70 responses to our survey regarding lockout/tagout 
practices, use of control circuit type devices, and robotics. The survey responses received were 
from small, mid-size, and large employers and from a wide variety of manufacturing industry 
sub-sectors. 

 Survey respondents reported significant and frequent use of lockout/tagout. In addition, 
survey respondents noted instances where performing lockout/tagout was infeasible, 
necessitating the use of alternative methods (including use of control circuit type devices) to 
control exposure to hazardous energy. The degree to which the infeasibility of lockout/tagout 
necessitated use of alternative methods differed within industry sectors (e.g., in the oil and gas 
industry, infeasibility challenges necessitating use of control circuit type devices were fewer than 
in some other industry sectors.) The range of control circuit type devices in use also varied 
widely. However, in most instances the use of control circuit type devices was coupled with 
other protective measures. 

There were virtually no reported instances of control circuit device failure. Survey 
respondents also did not identify an increase in the number of injuries related to the use of 
control circuit type devices, as opposed to lockout/tagout. However, in more process focused 
industries, the preference is that the control circuit needs to be physical, and the worker must be 
knowledgeable of the system. There must be a certainty that disabling the control circuit would 
prevent the associated piece of equipment from moving or becoming energized in some way, 
and this determination is based on a risk assessment. 

 Greater than 60 percent of respondents reported some use of robotics, and several 
noted that robotics use is starting to increase. The vast majority of robots in use are fixed with 
an articulating arm. Member feedback suggested that there is no different approach to 
lockout/tagout that is appropriate for robots, as compared to servicing and maintenance of other 
machinery and equipment. 

 Based upon our review of the literature, the survey results, and the advancements in 
control technology and approach to energy control, manufacturers are supportive of OSHA’s 
effort to consider permitting the use of control circuit type devices in lieu of lockout/tagout, as 
part of an overall energy control program. In particular, we believe that such an allowance may 
be appropriate where the control circuit type device is safe and effective and employees 
performing servicing and maintenance retain full, individual control over the hazardous energy. 
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 Manufacturers also believe that the Agency should carefully consider relevant standards 
when updating this rule, including ANSI/ASSE Z244.1-2016, “The Control of Hazardous Energy 
Lockout, Tagout and Alternative Methods.” Standards such as these could help provide a 
framework for the Agency’s consideration of control circuit type devices. Since it issued its first 
lockout/tagout standard, the ANSI committee has shifted toward a risk assessment-based 
approach to controlling hazardous energy, which reflects continued infeasibility challenges with 
the lockout/tagout standard and advances in control circuit and other technologies that can 
provide effective protection. 

 The Agency should also continue to monitor the growth in robotics, the use of which 
appears to be increasing in our members. Manufacturers who use robots report a number of 
measures that they have put in place to protect employees who must work in the vicinity of the 
robots. At this time, however, manufacturing companies do not report implementing any specific 
lockout/tagout procedures for servicing and maintaining robots. 

 Finally, as OSHA considers how to approach this important area, we urge the Agency to 
continue a collaborative approach with stakeholders. Manufacturers request that OSHA staff in 
the Directorate of Standards and Guidance responsible for this initiative – and not just OSHA’s 
third-party contractor – visit manufacturing worksites that use lockout/tagout regularly and have 
also implemented alternative methods effectively. There is no substitute for meeting with 
stakeholders and visiting worksites to understand the impact of these regulatory initiatives. We 
are prepared to work with the Agency in this fact-finding process. 

III. The Associations’ Survey of Manufacturers’ Lockout/Tagout Practices & Robotics 

To assist in the preparation of these comments, the Associations conducted a survey of 
our members to understand current practices with respect to lockout/tagout, existing use of 
control circuit type devices (and under what circumstances that occurs), concerns with the 
existing lockout/tagout standard and control circuit type devices, and the presence of robotics in 
the workplace. A complete summary of the results to the survey is attached as Appendix 2. 
Over 70 manufacturers submitted responses to the survey from a wide range of affected 
manufacturing sectors (see Exhibit A). Approximately half of the survey respondents had over 
500 or more employees per firm. Approximately 35 percent had a firm size of between 50-499, 
with almost 11 percent having fewer than 50 employees. 

A. Lockout/Tagout and Control Circuit Type Devices 

The survey asked a number of questions regarding current lockout/tagout practices and 
the use of control circuit type devices. Almost one-half of survey respondents stated that they 
perform lockout/tagout at each establishment three or more times a day, with another 15 
percent performing lockout/tagout 1-2 times a day. One survey respondent stated that at their 
large facilities they will perform lockout/tagout more than 50 times a day. For more detailed 
information, see Exhibit B. 

The survey also asked respondents to identify “How often is it infeasible to perform 
lockout/tagout on a piece of equipment?” The Associations received a wide variety of 
responses, with almost 25 percent claiming that it occurs “very often,” while approximately 40 
percent stated that it is “rarely” infeasible to perform lockout/tagout on a piece of equipment. 
See Exhibit C.  
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The reasons given in response to the survey for why it would be infeasible to perform 
lockout/tagout also varied considerably. Common reasons provided included: 

 When locking out equipment presents other hazards; 

 When the equipment would lose programming; and 

 When the PLC needs to remain energized. 

Several respondents stated that performing lockout/tagout can put a strain on energy circuits 
and equipment, thus creating a greater hazard to employees. This was also confirmed by the 
discussions with individual member companies. 

In response to the question of whether survey respondents rely on the use of control 
circuit type devices where lockout/tagout is infeasible, 75 percent of respondents stated “yes.” 
The common types of control circuit type devices used are set forth in Exhibit D. 

When using control circuit type devices while performing servicing and maintenance, 
most survey respondents indicated that they combine the use of control circuit type devices with 
other protective measures, including conducting a risk assessment (61.90 percent), ensuring 
individual control over the “key” to the control circuit type devices (73.02 percent), performing a 
job hazard analysis (53.97 percent), developing multiple redundancies to ensure equipment will 
not restart if the control circuit fails (53.97 percent), and conducting third-party 
certification/verification of control circuit type devices (23.81 percent). 

The Associations also requested information regarding employee injuries that may have 
occurred while performing lockout/tagout or, alternatively, relying on control circuit type devices 
to protect against exposure to hazardous energy. By a slight margin (45 percent to 34 percent), 
survey respondents stated that they had experienced an injury when performing lockout/tagout, 
as opposed to relying on control circuit type devices. In both circumstances, however, it was 
reported that failure to follow procedures was the primary cause of the accident, as opposed to 
mechanical failure of the lockout/tagout device or the control circuit type device. 

Survey respondents were also asked whether permitting the use of control circuit type 
devices in lieu of lockout/tagout would result in safety improvements. Almost 55 percent of 
respondents stated that it would result in safety improvements. The main improvements 
identified are set forth in Exhibit E and further detailed below. 

When asked “[w]hy are control circuit devices safer than lockout/tagout procedures,” 
several responses were given: 

 Improved compliance with safety procedures (39.90 percent); 

 Reduced likelihood of operator error (59.09 percent); 

 Easier and less cumbersome for employees (57.58 percent); and 

 Multiple redundancies built in to control circuit devices (56.06 percent). 

While not the primary focus of this RFI, the survey also asked whether permitting the use 
of control circuit type devices in lieu of lockout/tagout would result in production improvements.  
Almost 70 percent of respondents stated that it would, with the primary benefit being reduced 
downtime for servicing and maintenance of equipment (72.80 percent of respondents). 

Reviewed as a whole, the survey responses regarding lockout/tagout and the use of 
control circuit type devices demonstrate a few key principles. Even though the lockout/tagout 
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standard has been in effect for several decades, there are still some feasibility challenges that 
manufacturers face in ensuring lockout/tagout for all servicing and maintenance all the time. In 
those situations, survey respondents sometimes rely on control circuit type devices to protect 
against exposure to hazardous energy, but they do so along with the implementation of other 
protective measures. In most cases, employers do not rely solely on control circuit type devices 
for protection, but an overall programmatic approach that includes control circuit type devices. 

The survey also found very few instances where the failure of a control circuit type 
device led to an injury occurring. In fact, in only one response out of 33 was a failure of a control 
circuit type device specifically identified as the cause of an injury. Obviously, any failure is 
serious and any regulatory approach by the Agency must attempt to reduce any risk of failure of 
control circuit type devices. The survey strongly suggests, however, that control circuit 
technology has become safer and more reliable than when OSHA initially issued its 
lockout/tagout standard. 

B. Robotics 

With respect to robotics, the survey solicited information based on five questions.  
Almost 64 percent of survey respondents used robotics in their facilities. The vast majority used 
robots with a fixed base and articulating arm to move product or assemblies. No respondents 
stated that they used robots worn directly by employees as exoskeletons. See Exhibit F. 

When using robotics, manufacturers responded that they implemented a variety of safety 
precautions when employees had to work in the facilities with the robots. See Exhibit G. While 
not directly surveyed, in further conversations with manufacturers, most reported that they do 
not handle lockout/tagout differently when performing servicing and maintenance on robots, as 
opposed to other types of machinery. From the survey results, robotics are being used and their 
use is increasing. However, such use does not appear to be altering basic servicing and 
maintenance practices. 

IV. OSHA Should Consider the Use of Control Circuit Type Devices as Part of an 
Effective Energy Control Program 

Based upon the Associations’ review of the literature related to lockout/tagout and 
control circuit type devices, the survey responses and conversations with key members, and the 
recent development in the control of hazardous energy as reflected by ANSI/ASSE Z244.1-
2016, manufacturers support OSHA’s initiative to consider allowing employers to use control 
circuit type devices as part of an overall, effective energy control program. As described above, 
many manufacturers believe that use of control circuit type devices as part of an effective 
program increases safety for employees performing servicing and maintenance. That overall 
programmatic approach may include several elements to ensure appropriate protection. In our 
view, however, use of control circuit type devices should be permitted where (1) the control 
circuit type device effectively controls the sources of energy that could result in a hazardous 
condition when performing servicing and maintenance on equipment; and (2) the procedure 
used continues to ensure that the individual servicing the machine or equipment retains control 
over the source of the energy. 

Manufacturers support these two basic concepts inherent in OSHA’s lockout/tagout 
standard but believes that both can be met with a re-evaluation of the protective measures of 
control circuit type devices, implemented within a comprehensive energy control program. Since 
the final lockout/tagout standard was implemented, there have been significant improvements in 
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protective measures that are intrinsic to manufacturing equipment and provide multiple, 
redundant safety measures. Energy control technology has improved since OSHA finalized the 
lockout/tagout standard. Equipment manufacturers frequently build multiple redundancies into 
their equipment to prevent the unexpected start-up of equipment during servicing and 
maintenance. 

A. Reliability of control circuit type devices and individual control 

Manufacturers believe that use of control circuit type devices along with a 
comprehensive energy control program can provide effective protection to employees. Control 
circuit devices may be used as means to control power to a machine or piece of equipment.  

Equipment manufacturers are currently constructing equipment so that the use of control 
circuits to ensure that employees are protected are commonplace. Control circuits can include 
door interlocks, e-stops, power switches with trigger keys, etc. As the survey results showed, all 
of these control circuit type devices are used, as appropriate, by manufacturers. When properly 
used, these control circuit type devices can be effective in protecting employees from the 
unexpected start-up of equipment being serviced. 

To that end, the RFI discusses international and consensus standards for the design and 
manufacture of control circuit type devices. The RFI states: 

For example, the International Organization for Standardization (ISO) and 
International Electrotechnical Commission (IEC) both have standards with 
detailed requirements for control circuit devices used for protection from machine 
hazards. The ISO and IEC standards evaluate the safety of a control system by 
considering its design and function. The IEC standards evaluate whether a 
system can achieve a certain “safety integrity level,” while the ISO 13849-1 
consensus standard evaluates “performance levels” for each safety function. 

84 Fed. Reg. at 22759. 

The RFI’s reference to certain safety and design consensus standards is important. 
Manufacturers support OSHA considering some criteria for the safety and performance of 
control circuit type devices. However, because control circuit technology is continually evolving, 
OSHA should be careful not to establish criteria that has the effect of freezing technology, 
thereby limiting flexibility for employers and equipment design manufacturers. 

Naturally, the key to the effective use of control circuit technology for energy control 
depends upon the use of the technology within the confines of an overall energy control 
program. Just as lockout/tagout is only as effective as the overall program that is constructed 
around it, use of control circuits in lieu of lockout/tagout is similarly dependent upon an effective 
overall program. 

Manufacturing companies report that, in general, breakdowns in lockout/tagout occur not 
from equipment failures, but opportunities presented by procedures and training. Manufacturers 
believe that use of control circuit type devices that meet established safety and design criteria 
would not increase the risk of injury. 

Furthermore, manufacturers fully support the concept of individual control of an 
energization source as a prerequisite to any change to OSHA’s lockout/tagout standard. In 
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many ways, individual control of an energy source is the foundation of lockout/tagout and the 
most important safety precaution of the standard. Manufacturing companies support the concept 
that employees performing servicing and maintenance on equipment must have individual and 
complete control over the source of the energy. Any change to the standard should retain this 
key part of the existing rule. 

B. ANSI Z244.1 provides a framework for OSHA’s consideration 

OSHA based its original lockout/tagout standard on the ANSI approach to de-
energization and employee protection. 84 Fed. Reg. at 22759. At that time, control circuit 
technology was not as advanced as it is today. As OSHA states in the RFI: 

[B]y 2014, the Z244.1 committee recognized that, with the rapid advancement of 
technology, “advanced control systems provide new opportunities for addressing 
energy control where conventional lockout is not feasible, where energy is 
required to perform a task, where repetitive cycling of an energy-isolating device 
increases risk, and where energy is required to maintain equipment in a safe 
state, etc.” 

84 Fed. Reg. at 22759. 

Since the promulgation of OSHA’s lockout/tagout standard, the ANSI standard has 
changed dramatically in terms of how employers should approach the control of hazardous 
energy. In the Associations’ view, the ANSI committee has moved from primary reliance on 
lockout/tagout when performing servicing and maintenance to the allowance of a risk-
assessment based system, which requires employers to assess the risk of hazardous energy 
and implement appropriate control measures. 

Specifically, the ANSI standard notes several instances where alternative methods may 
be used in lieu of lockout/tagout. These include: 

 when hazardous energy is present because it is required to do the task; 

 when lockout or tagout is not feasible or practicable; 

 when a documented risk assessment shows the task can be performed with 
acceptable risk; 

 when inherent hazards (e.g., thermal, radiation) are unable to be controlled using 
lockout or tagout; 

 when energy is required to maintain equipment in a safe state; 

 when repetitive cycling of an energy isolation device compromises its safe function; 
or 

 when the operation of a standard energy isolation device creates an additional 
hazard. 
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ANSI Z244.1-2016, p. 38. Many of these situations mirror the survey results, which identified 
several instances where lockout/tagout was infeasible and employers used control circuit type 
devices for protection. 

Under the ANSI standard, alternative methods could be used, provided that a 
justification for the methods is put forward and a risk assessment conducted. Id. “The risk 
assessment shall take into consideration that existing risk reduction measures provided with the 
machine, equipment or process may need to be removed or modified to perform a given task.” 
Id. The risk assessment should include several elements, such as: prepare for/set limits of the 
assessment; identify tasks, elements for each task and hazards; assess initial risk; reduce risk; 
assess residual risk; achieve acceptable risk; validate solutions; and document the process. Id. 
at 39.  

The alternative methods used in the ANSI standard also retain the basic hierarchy of 
controls for risk reduction, including reliance on engineering controls first, following by 
administrative controls, and the use of personal protective equipment. Id. at 41. The ANSI 
standard also notes that alternative methods may in fact result in greater protection for 
employees than lockout/tagout and would allow for the use of alternative methods in those 
situations: “In some situations, lockout or tagout may be feasible, but an alternative method may 
offer a safer and more effective solution than lockout or tagout. In those situations, the 
alternative method shall be designed and installed according to the requirements [of the 
standard].” Id. at 45. 

Finally, the ANSI standard retains the exclusivity/individual control aspect of the 
lockout/tagout standard, although it permits employers to adopt a “level of exclusive control that 
is appropriate to the level of risk and the hazardous situation,” based upon the risk assessment. 
Id. at 46. 

The approach set forth in the ANSI standard demonstrates a clear evolution in the ANSI 
committee’s view of energy control since the standard was first introduced. The first standard, 
which served as the basis for OSHA’s lockout/tagout rule, clearly directed that lockout or tagout 
should be the means by which employers protect employees servicing and maintaining 
equipment. As advances in equipment design have occurred and the practical difficulties of 
performing lockout/tagout in certain situations have arisen, the ANSI committee has shifted to 
permitting employers to adopt alternative methods of protection.   

These alternative methods do not represent a decrease in safety as a general matter. 
Under the ANSI standard, use of alternative methods can only occur after the performance of a 
risk assessment and after appropriate protective measures are implemented as part of that 
assessment. The alternative approach outlined by the ANSI committee requires that employers 
analyze equipment and tasks and develop appropriate approaches to protecting against 
hazardous energy. 

The NAM believes that ANSI Z244.1-2016 should be carefully considered by the Agency 
and potentially serve as a “blueprint” for how the Agency may revise the lockout/tagout standard 
with respect to the use of control circuit type devices and otherwise. It recognizes what NAM 
members have stated – that lockout/tagout is not practicable in certain instances and using 
alternative methods should be allowable when used with an appropriate risk assessment. 

To be sure, manufacturers are not advocating that OSHA simply “adopt” the ANSI standard. 
The existing framework of the OSHA standard, especially those parts that are more applicable 
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to legacy and existing equipment, should be preserved. Once such example is the minor 
servicing exception, which already provides employers some compliance flexibility. OSHA 
should, however, consider the principles embodied in the ANSI standard that give employers 
the flexibility to adopt alternative methods and a framework for doing so safely. 

V. Use of Robotics is Growing and Should Continue to be Monitored 

The NAM and its CMAs also appreciate OSHAs seeking comments on the increased 
use of robotics in the workplace. As described above, the Associations also surveyed members 
on robotics use and how robotics interacts with lockout/tagout. 

Manufacturers are starting to see growth in the use of robotics. As the survey 
demonstrated, use of robots is not ubiquitous but a strong majority (63.01 percent) of survey 
respondents reported some use. Moreover, most robot use is of the stationary type, with only 
approximately 25 percent of respondents indicating that they use robots with a moveable base 
and no respondent reported using robots worn directly by employees. 

In addition, based upon conversations with members, use of robotics in the workplace 
does not change their overall approach to lockout/tagout. Many members report that when 
robots are used, they are separated from employees through enclosures or through 
administrative rules/regulations.  

When performing servicing and maintenance, the manufacturers do not recommend a 
different approach to lockout/tagout be taken with robots as opposed to other types of 
machinery/equipment – based upon the information received to date on robots and their use in 
manufacturing. As set forth above, however, the manufacturers encourage the Agency to 
consider the use of control circuit type devices and alternative methods in any revised 
regulatory approach, which should also be applicable to robots. 

VI. OSHA Should Continue to Engage in a Collaborative Approach to Rulemaking 
while Considering the Issues Raised in the RFI 

Finally, the Associations encourage the Agency to engage in a collaborative approach 
when evaluating whether and how to revise the lockout/tagout standard. This RFI is important, 
but it is just the first step in the process. Manufacturers encourage OSHA to meet with 
employers, employees and other stakeholders to discuss the challenges of compliance with the 
lockout/tagout standard and the use of alternative methods. 

In addition, the Associations strongly encourage OSHA to visit manufacturing facilities 
and witness their use of lockout/tagout, in particular where the standard is ineffective or unduly 
burdensome, as well as alternative methods of controlling hazardous energy. The undersigned 
associations are committed to working with the Agency to set up those visits. The NAM and its 
CMAs specifically encourage OSHA staff from the Directorate of Standards and Guidance to 
visit multiple locations and not simply rely on third-party contractors to perform site visits. 
Directly witnessing the use of lockout/tagout and alternative methods is invaluable for the 
Agency in crafting a modern and effective regulatory approach. 
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VII. Conclusion 

 OSHA’s RFI on lockout/tagout is critically important to manufacturers across the nation. 
As a general matter, manufacturing companies perform lockout/tagout on a frequent and regular 
basis, and they are increasingly using alternative methods in lieu of lockout/tagout. Any changes 
to the existing lockout/tagout standard will have a significant impact. 

 The undersigned associations are supportive of the Agency considering the use of 
control circuit type devices as an alternative to lockout/tagout and believe that – if done properly 
– such use can enhance employee protection. There is not one approach to addressing this, but 
manufacturers believe that the current ANSI standard could provide a framework for that 
flexibility. 

 The undersigned associations are prepared to assist the Agency as it continues to 
review the information received through the RFI process and would welcome continued 
discussions as OSHA considers the information submitted. 

Respectfully, 
 
American Coke and Coal Chemicals Institute 
American Forest & Paper Association 
American Foundry Society 
American Iron and Steel Institute 
Fibre Box Association 
Industrial Minerals Association – North America 
International Sign Association  
Metal Treating Institute 
National Association of Manufacturers 
PMMI, The Association for Packaging and Processing Technologies 
Southeastern Lumber Manufacturers Association  
The Association for Manufacturing Technology  
Treated Wood Council 
 
 
 
 
 
 
 
 
Comments submitted by: 
 
Brad Hammock 
Littler Mendelson, P.C. 
1650 Tysons Boulevard, Suite 700 
Tysons Corner, VA 22102 
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Appendix 1 

 
The American Coke and Coal Chemicals Institute (“ACCCI”) was formed in 1944 by companies 
interested in establishing a forum to discuss and act upon issues of common concern to the 
metallurgical coke and coal chemicals industry. Today, ACCCI represents over 95 percent of 
the metallurgical coke produced in the U.S. and Canada, including both merchant coke 
producers and integrated steel companies with coke production capacity, and 100 percent of 
companies producing coal chemicals in the U.S. and Canada. Nearly 150 representatives from 
about 45 companies contribute their knowledge and expertise to enhance the effectiveness of 
the Institute’s programs. 
 
The American Forest & Paper Association (AF&PA) serves to advance a sustainable U.S. pulp, 
paper, packaging, tissue and wood products manufacturing industry through fact-based public 
policy and marketplace advocacy. AF&PA member companies make products essential for 
everyday life from renewable and recyclable resources and are committed to continuous 
improvement through the industry’s sustainability initiative - Better Practices, Better Planet 
2020. 
 
The American Foundry Society (AFS) is the major trade and technical association for the North 
American metalcasting industry. AFS has more than 7,000 members representing over 2,000 
metalcasting firms, their suppliers and customers.  Metal castings are the foundation for all other 
manufacturing. Every sector relies on castings, 90 percent of all manufactured goods and 
capital equipment incorporate engineered castings into their makeup. 
 
The American Iron and Steel Institute (AISI) serves as the voice of the North American steel 
industry in the public policy arena and advances the case for steel in the marketplace as the 
preferred material of choice.  AISI also plays a lead role in the development and application of 
new steels and steelmaking technology.  The Institute is comprised of 18 member companies, 
including integrated and electric arc furnace steelmakers, and approximately 120 associate 
members who are suppliers to or customers of the steel industry.   
 
The Fibre Box Association (FBA) is a non-profit trade association that represents North 
American corrugated packaging manufacturers and strives to grow, protect and enhance the 
overall well-being of the industry by providing member-valued programs and services. 
 
The Industrial Minerals Association – North America (IMA-NA) is the representative voice of 
companies that extract and process a vital and beneficial group of raw materials known as 
industrial minerals.  Industrial minerals constitute the beginning of the manufacturing supply 
chain and are the ingredients for many of the products used in everyday life such as glass, 
ceramics, paper, plastics, paint and coatings, cosmetics, pharmaceuticals, and laundry 
detergent. 
 
The International Signs Association (ISA) supports, promotes and improves the signs, graphics 
and visual communications industry through government advocacy, education and training 
programs, technical resources, stakeholder outreach and industry networking events. ISA 
members are manufacturers, users and suppliers of on-premise signs and other visual 
communications systems. 
 
The Metal Treating Institute, established in 1933, is a nonprofit trade association representing 
the heat treating industry. MTI has members in 40 states and seven countries. 
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PMMI, The Association for Packaging and Processing Technologies, represents 900+ North 
American manufacturers and suppliers of equipment, components and materials as well as 
providers of related equipment and services to the packaging and processing industry. We work 
to advance a variety of industries by connecting consumer goods companies with manufacturing 
solutions through the world-class PACK EXPO portfolio of trade shows, leading trade media and 
a wide range of resources to empower our members. The PACK EXPO trade shows unite the 
world of packaging and processing to advance the industries they serve: PACK EXPO 
International, PACK EXPO Las Vegas, Healthcare Packaging EXPO, PACK EXPO East, EXPO 
PACK México, EXPO PACK Guadalajara and ProFood Tech. PMMI Media Group connects 
manufacturers to the latest solutions, trends and innovations in packaging and processing year-
round through brands including Packaging World, Automation World, Healthcare Packaging, 
Contract Packaging, ProFood World, Mundo PMMI and OEM. PMMI Business Drivers assist 
members in pursuing operational excellence through workforce development initiatives, deliver 
actionable business intelligence on economic, market and industry trends to support members' 
growth strategies and actively connect the supply chain throughout the year. 
 
Southeastern Lumber Manufacturers Association (SLMA) is a trade association that represents 
public and privately-owned sawmills, lumber treaters, and their suppliers in 15 states throughout 
the Southeast.  SLMA’s members produce more than 3 billion board feet of solid sawn lumber 
annually, employ over 12,000 people, and responsibly manage over a million acres of 
forestland.  These sawmills are often the largest job creators in their rural communities, having 
an economic impact that reaches well beyond people that are in their direct employment.  The 
association serves as the unified voice of its members on state and federal government affairs 
and offers various other programs including networking events, marketing and management, 
and operational issues. 
 
AMT – The Association For Manufacturing Technology represents U.S.-based providers of 
manufacturing technology – the advanced machinery, devices, and digital equipment that U.S. 
manufacturing relies on to be productive, innovative, and competitive. Located in McLean, VA, 
near the nation’s capital, AMT acts as the industry’s voice to speed the pace of innovation, 
increase global competitiveness, and develop manufacturing’s advanced workforce of 
tomorrow. With extensive expertise in industry data and intelligence, as well as a full 
complement of international business operations, AMT offers its members an unparalleled level 
of support. AMT also produces IMTS – The International Manufacturing Technology Show, the 
premier manufacturing technology event in North America. 
 
The Treated Wood Council (TWC) serves companies that harvest and saw wood, manufacture 
wood preservatives, produce pressure-treated wood products, or serve the treated wood 
industry. The mission of TWC is to serve all segments of the treated wood industry in the field of 
government affairs.  



NAM Lockout/Tagout Survey
Q1. What is your company’s primary industrial 
classification?

Answer Choices
Chemicals 2.78% 2
Computer and electronic products 5.56% 4
Electrical equipment and appliances 1.39% 1
Fabricated metal products 19.44% 14
Food manufacturing 4.17% 3
Furniture and related products 1.39% 1
Machinery 2.78% 2
Nonmetallic mineral products 2.78% 2
Paper and paper products 19.44% 14
Petroleum and coal products 4.17% 3
Plastics and rubber products 4.17% 3
Primary metals 4.17% 3
Transportation equipment 5.56% 4
Wood products 13.89% 10
Other (please specify) 8.33% 6

Answered 72
Skipped 1

Q2. What is your firm size (the parent company, not 
your establishment)?

Answer Choices
Fewer than 50 employees 10.96% 8
50 to 499 employees 34.25% 25
500 or more employees 54.79% 40

Answered 73
Skipped 0

Q3. On average, how frequently do your employees 
perform lockout/tagout at each establishment?

Answer Choices
3 or more times per day 47.95% 35
1-2 times per day 15.07% 11
Several times a week, but not every day 16.44% 12
A few times a month 15.07% 11
Other (please specify) 5.48% 4

Answered 73
Skipped 0

Responses

Responses

Responses
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Q4. How often do you have to shut down a 
production line to perform lockout/tagout?

Answer Choices
Every day 34.25% 25
Several times a week, but not every day 20.55% 15
A few times a month 24.66% 18
A few times a year 15.07% 11
Never 5.48% 4

Answered 73
Skipped 0

Q5. How often is it infeasible to perform 
lockout/tagout on a piece of equipment?

Answer Choices
Very often (at least once a day) 24.66% 18
On occasion (a couple of times a month, or when working on specific 30.14% 22
Rarely, if ever 42.47% 31
Other (please specify) 2.74% 2

Answered 73
Skipped 0

Q6. Under what circumstances do you find it 
infeasible to perform lockout/tagout on a piece of 
equipment?

Answer Choices
Equipment must stay energized during servicing and maintenance to 9.86% 7
Equipment must stay energized during servicing and maintenance so 32.39% 23
De-energizing equipment causes significant production delays, causin 8.45% 6
Other (please specify) 49.30% 35

Answered 71
Skipped 2

Q7. Do you rely on the use of control circuit devices 
(e.g., e-stops, interlocks) to provide protection to 
employees performing servicing and maintenance on 
equipment where lockout/tagout is infeasible?

Answer Choices
Yes 76.71% 56
No 23.29% 17

Answered 73

Responses
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Skipped 0

Q8. What types of control circuit devices do you rely 
on?  (Check all that apply.)

Answer Choices
E-stops 72.22% 52
Interlocks 77.78% 56
Push Buttons 48.61% 35
Selector Switches 55.56% 40
Other (please specify) 20.83% 15

Answered 72
Skipped 1

Q9. When relying on control circuit devices to provide 
protection to employees performing servicing and 
maintenance on equipment, do you implement 
additional protective measures at the same time?

Answer Choices
Yes 80.56% 58
No 19.44% 14

Answered 72
Skipped 1

Q10. If “yes” in question 9, what additional protective 
measures do you implement?  (Check all that apply.)

Answer Choices
Conduct a risk assessment 61.90% 39
Ensure individual control over “key” to control circuit device 73.02% 46
Perform a job hazard analysis 53.97% 34
Develop multiple redundancies to ensure equipment will not restart if 53.97% 34
Conduct third-party certification/verification of control circuit devices 23.81% 15
Other (please specify) 20.63% 13

Answered 63
Skipped 10
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Responses
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Q11. When relying on the lockout/tagout procedure 
to provide protection to employees performing 
servicing and maintenance on equipment, have you 
ever had an employee injured when performing the 
servicing and maintenance?

Answer Choices
Yes 45.21% 33
No 54.79% 40

Answered 73
Skipped 0

Q12. If “yes” in question 11, what was the cause of the injury?
Answer Choices

Failure of employee to properly follow the lockout/tagout procedure 60.00% 24
Failure of other electrical or mechanical redundancies 0.00% 0
Failure to follow standard operating procedures 5.00% 2
Other (please specify) 35.00% 14

Answered 40
Skipped 33

Q13. When relying on control circuit devices to 
provide protection to employees performing servicing 
and maintenance on equipment, have you ever had 
an employee injured when performing the servicing 
and maintenance?

Answer Choices
Yes 33.80% 24
No 66.20% 47

Answered 71
Skipped 2

Q14. If “yes” in question 13, what was the cause of the injury?
Answer Choices

Failure of one or more control circuit devices 3.03% 1
Failure of other electrical or mechanical redundancies 12.12% 4
Failure to follow standard operating procedures 45.45% 15
Other (please specify) 39.39% 13

Answered 33
Skipped 40
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Q15. Do you think injuries occur more frequently 
when relying on lockout/tagout procedures or control 
circuit devices?

Answer Choices
Injuries more frequent when relying on lockout/tagout 20.00% 14
Injuries more frequent when relying on control circuit devices 25.71% 18
The likelihood of injury is the same when relying on lockout/tagout as 54.29% 38

Answered 70
Skipped 3

Q16. Would permitting the use of control circuit 
devices in lieu of lockout/tagout result in production 
improvements?

Answer Choices
Yes 69.86% 51
No 30.14% 22

Answered 73
Skipped 0

Q17. If “yes” in question 16, what specific 
improvements would occur?

Answer Choices
Reduced downtime for servicing and maintenance of equipment 72.88% 43
Faster production time 1.69% 1
Improved product quality 1.69% 1
Other (please specify) 23.73% 14

Answered 59
Skipped 14

Q18. Would permitting the use of control circuit 
devices in lieu of lockout/tagout result in safety 
improvements?

Answer Choices
Yes 54.17% 39
No 45.83% 33

Answered 72
Skipped 1

Q19. If “yes” in question 18, what specific 
improvements would occur?

Answer Choices
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Ease of implementing control measures (i.e., easier to access control 37.25% 19
Streamlined procedures for protective measures taken 9.80% 5
Simplified training procedures 7.84% 4
Use of protective measures built-in to equipment 9.80% 5
Reduced likelihood of operator error 15.69% 8
Other (please specify) 19.61% 10

Answered 51
Skipped 22

Q20. Why are control circuit devices safer than 
lockout/tagout procedures?  (Check all that apply.)

Answer Choices
Improved compliance with safety procedures 39.39% 26
Reduced likelihood of operator error 59.09% 39
Easier and less cumbersome for employees 57.58% 38
Multiple redundancies built in to control circuit devices 56.06% 37
Other (please specify) 24.24% 16

Answered 66
Skipped 7

Q21. Do you use robotics in your facilities?
Answer Choices

Yes 63.01% 46
No 36.99% 27

Answered 73
Skipped 0

Q22. If “yes” in question 21, what types of robotics do 
you use?  (Check all that apply.)

Answer Choices
Robot with a fixed base and articulating arm to move product or asse 83.02% 44
Robot with a moveable base, which is able to roam the work environm 26.42% 14
Robot worn directly by employees as exoskeletons 0.00% 0
Other (please specify) 15.09% 8

Answered 53
Skipped 20

Q23. What safety precautions do you implement for 
employees working around robotics?  (Check all that 
apply.)

Answer Choices
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Isolation 73.08% 38
Temporary barriers 23.08% 12
Machine guarding 82.69% 43
Training 69.23% 36
Distancing procedures 50.00% 26
Other (please specify) 28.85% 15

Answered 52
Skipped 21

Q24. Have you ever experienced any injuries with 
employees working around robots?

Answer Choices
Yes 16.67% 10
No 83.33% 50

Answered 60
Skipped 13

Q25. If “yes” to question 24, what were the causes of 
the injuries?  (Check all that apply.)

Answer Choices
Failure of engineering control 4.76% 1
Operator inattention 14.29% 3
Employee failure to keep safe distance from robot 14.29% 3
Failure to follow standard operating procedures 42.86% 9
Other (please specify) 57.14% 12

Answered 21
Skipped 52
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