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ISSUE:  INCREASED USE AND COMPLEXITY 
OF ROBOTS 



TRADITIONAL 
ROBOTS

 Decades of 
experience

 Established safety 
measures that 
keep human 
workers separate 
from robots



Preventing the Injury of Workers by 
Robots, NIOSH Pub. No. 85-103

Safe Maintenance Guidelines for Robotic 
Workstations, NIOSH Pub. No. 88-108

1740.  Robots and 
Robotic Equipment

OSHA Instructional Manual, Chapter 4:  
Industrial Robots and Robot System Safety

LONGSTANDING GUIDANCE ON WORKING SAFELY 
WITH ROBOTS
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ROBOT RELATED DEATHS AND SERIOUS INJURIES

 Keyword searches to identify cases
 61 robot-related deaths, 1992-2015, CFOI*
 OSHA and NIOSH investigations suggest injuries result from 

failure to follow established safety measures

*Unpublished analyses by NIOSH.  Through a MOU with BLS, NIOSH receives Census of Fatal Occupational Injury 
(CFOI) research  files with restricted access requirements.  Views expressed herein to not necessarily reflect the 
views of BLS.



Source: International Federation of Robotics, World Robotics 2016 Industrial Robots 
http://www.ifr.org/industrial-robots/statistics/ 8



ROBOT GROWTH PROJECTIONS, 2016-2019

 12% annual growth
 Breakthrough in human robot collaboration
 Compact and easy to use collaborative robots will drive market
 Increased use by small and medium companies
 Expansion in non-manufacturing industries
 Robots will do tedious, dirty and dangerous work

Source: International Federation of Robotics, World Robotics 2016 Industrial Robots 
http://www.ifr.org/industrial-robots/statistics/



NEW TYPE OF ROBOT: 
COLLABORATIVE

 Designed to work 
alongside and in 
conjunction with 
human workers



NEW TYPE OF ROBOT: 
WEARABLES/EXOSKELETONS

 Reduce mechanical stress
 Amplify or transform worker 

movements
 Industrial market projected to grow 

229% per year between 2016 and 2021*

*WinterGreen Research, Inc. (2015). Wearable Robots, Exoskeletons:  
Market Shares, Market Strategies, and Market Forecasts, 2015 to 2021.  
Report #SH26511914, Lexington, MA.

Photo courtesy of Suit X,US Bionics 
Inc.  Use of photo is not an 
endorsement



NEW TYPE OF ROBOT: 
MOBILE/CO-EXISTING

 Moves alongside 
and in shared 
space with 
workers



NEW TYPE OF ROBOT: 
AUTOMATED GROUND VEHICLES

 Operate in less controlled 
environments
– may include human 

workers and manned 
vehicles



PROJECTIONS: AUTOMATED VEHICLE TECHNOLOGIES

Source:  https://robotonomics.files.wordpress.com/2014/04/morgan-stanley-dcars.png



PILOTS OF AUTONOMOUS COMMERCIAL VEHICLES



PROJECTED DRONE MARKET BY INDUSTRY/FUNCTION, 
2016-2020

Source: Goldman Sachs [2016]. Drones reporting for work. www.goldmansachs.com/our-thinking/technology-driving-
innovation/drones. 
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INDUSTRIAL DRONES:  OUTDOORS AND INDOORS



FUTURE ROBOTS

 Advanced use of artificial 
intelligence

 Expand to white collar 
and managerial jobs

 Expanded concerns about 
worker displacement
– Industry reports that 

new jobs will be 
created



Emerging Robotics and Worker Safety and Health

Potential 
 Expand dangerous work 

done by robots
 Robotic systems 

augment workers’ 
abilities

Concerns
 Likely increase in injuries
 New types of robots will 

require refined and new 
protection strategies

 Rapid advances in technology 
may outpace standards setting

 Stress associated with changing 
workplace and potential for 
displacement



Trends in robot deaths and 
injuries

 Cases likely to increase as 
prevalence of robots increases

 Since new types of robots are just 
entering the market, there will be a 
lag before cases appear in national 
data



Standards/Guidance

 Need for guidance that 
addresses new technologies

 Standards are being revised to 
address technology advances

 Standards/guidance under 
development for wearables 
and vehicles

 Prevention through design is 
critical



STRESS ASSOCIATED WITH DISRUPTED WORKPLACE
 Worker fears are real 

whether this scenario 
proves to be true or 
overblown



CENTER FOR OCCUPATIONAL ROBOTICS 
RESEARCH



VIRTUAL CENTER

 Just getting established
 Transition from previous 

interdivisional workgroup
Under 
Construction



MISSION

Provide scientific leadership to 
guide the development and use of 
occupational robots that enhance 
worker safety, health, and well-
being.



CENTER SCOPE

 Traditional industrial robots
 Emerging robotics technologies

– Collaborative robots
– Mobile/Co-existing robots
– Wearable robotics/Powered exoskeletons
– Remotely controlled and autonomous vehicles and drones
– Future robots using advanced artificial intelligence



CENTER NICHE
 Closely coordinate with federal agencies addressing worker safety

– Defense: exoskeletons and vehicles
– Energy: exoskeletons and work in hostile environments
– Transportation: guidance/regulations for autonomous vehicles

 Prioritize research in areas where worker safety is not addressed 
by others
– Construction, agriculture, mining
– Indoor use of drones
– Autonomous vehicle technologies in specialized work vehicles 

(e.g. fire trucks)



COORDINATION WITHIN NIOSH

CORR
CMVS

MINING 
WG

NTRC-
Facilitate 

connections with 
AMI Robotics 

Centers

Lead for automated 
vehicle technologies 
on public roadways 

Lead for ground vehicles off 
roadways and drones 

Will delineate 
responsibilities as 
work progresses



PARTNERS

 Academic researchers
 Trade associations
 Robotics manufacturers
 Employers using robotics technologies
 Labor organizations
 Other federal agencies



ACTIVITIES

 Monitor trends in injuries
 Evaluate robotics technologies as sources of, and as 

interventions for, workplace injuries and illnesses
 Establish risk profiles of robotic workplaces
 Identify research needs and conduct research
 Support the development and adoption of consensus standards
 Develop and communicate best practices, guidance and training 

for safe interactions between human workers and robotics 
technology



WHAT WE HAVE DONE AND ARE 
PLANNING



PARTNERSHIPS-
WHAT WE HAVE DONE
 Participate on NSF-led interagency group
 Participate in exoskeleton meetings led 

by NIST and DOD
 Reciprocal meetings with OSHA 

workgroup
 Participate in meetings for DOE/OEM 

technology roadmap
 Robotics Industry Association on NORA 

Traumatic Injury Prevention Council



PARTNERSHIPS-
WHAT WE ARE PLANNING
 OSHA/NIOSH/Robotics Industry 

Association Alliance
– Training and education
– Outreach and communication
– Identification of research needs and 

opportunities for field-based 
research

 Follow-up from discussion with ERC 
Directors

 One MOU/yr with academic centers



SURVEILLANCE-
WHAT WE HAVE DONE

 Preliminary analyses of CFOI
 Identification of FACE and OSHA 

investigations



SURVEILLANCE-
WHAT WE ARE PLANNING

 Comments to BLS on OIICS coding 
structure and ability to identify robot-
related injuries

 Publish injury data summaries using 
existing data

 Conduct FACE investigations for events 
involving emerging technologies



STANDARDS COMMITTEES-
PARTICIPATION

 ANSI/RIA R15.06/08, Robot 
Safety/Industrial Mobile Robot 
Safety

 ANSI B11, Machine Safety 
 ANSI A10, Construction Safety
 ANSI/ASSE Z15- Technical Report on 

Autonomous Vehicles
 ASTM/NIST/DOD/Other- Meetings 

to pursue exoskeleton standards



RESEARCH NEEDS- WHAT WE 
HAVE DONE/PLANNING
Done
 Encompassed in some NORA 

Agendas
 Encompassed in draft NIOSH 

strategic plan, FY 2019-23
– Multiple industries

Planning
 Request for information



RAISE AWARENESS- WHAT WE HAVE DONE



RAISE AWARENESS- WHAT WE 
ARE PLANNING

 Presentation at Oct. National Robot Safety 
Conference

 Presentation at Oct. Tri-State Occupational 
Medical Association conference 

 Article on drones in construction (Howard)
 Topic for 2018 National Occupational 

Injury Research Symposium



QUESTIONS FOR THE BSC



 Thoughts on refining NIOSH niche?
 Suggestions for key partnerships to 

pursue?
 Suggestions for raising 

awareness/engaging the occupational 
safety and health community?

 Thoughts on priority research 
questions?



For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention.

Dawn Castillo
Dcastillo@cdc.gov


	NIOSH’s Response to increased use and complexity of Robots
	Workgroup/Steering Committee
	PRESENTATION OUTLINE
	Issue:  Increased Use and Complexity of Robots 
	TRADITIONAL ROBOTS
	Longstanding guidance on working safely with robots
	ROBOT RELATED DEATHS AND SERIOUS INJURIES
	Slide Number 8
	ROBOT GROWTH PROJECTIONS, 2016-2019
	NEW TYPE OF ROBOT: COLLABORATIVE
	NEW TYPE OF ROBOT: WEARABLES/EXOSKELETONS
	NEW TYPE OF ROBOT: MOBILE/CO-EXISTING
	NEW TYPE OF ROBOT: AUTOMATED GROUND VEHICLES
	PROJECTIONS: AUTOMATED VEHICLE TECHNOLOGIES
	PILOTS OF AUTONOMOUS COMMERCIAL VEHICLES
	PROJECTED DRONE MARKET BY INDUSTRY/FUNCTION, 2016-2020
	INDUSTRIAL DRONES:  OUTDOORS AND INDOORS
	FUTURE ROBOTS
	Emerging Robotics and Worker Safety and Health
	Trends in robot deaths and injuries
	Standards/Guidance
	STRESS ASSOCIATED WITH DISRUPTED WORKPLACE
	�Center for Occupational robotics Research
	Virtual Center
	MISSION
	CENTER SCOPE
	CENTER NICHE
	Slide Number 28
	PARTNERS
	ACTIVITIES
	�What we have done and are planning
	PARTNERSHIPS-�WHAT WE HAVE DONE
	PARTNERSHIPS- �WHAT WE ARE PLANNING
	SURVEILLANCE- �WHAT WE HAVE DONE
	SURVEILLANCE- �WHAT WE ARE PLANNING
	STANDARDS COMMITTEES- �PARTICIPATION
	RESEARCH NEEDS- WHAT WE HAVE DONE/PLANNING
	RAISE AWARENESS- WHAT WE HAVE DONE
	RAISE AWARENESS- WHAT WE ARE PLANNING
	�Questions for the BSC
	Slide Number 41
	Slide Number 42



