										5 of 5

Supporting Information for Review
Preparing the Occupational Safety and Health Workforce for Future Disruptions
Appendix A. NIOSH SDFP Participants: The strategic foresight project (SDFP) described in this paper was completed by the following team of volunteers from the U.S. National Institute for Occupational Safety and Health (NIOSH) and the University of Houston Foresight Graduate Program:

NIOSH Team Members
David Caruso, Western States Division
Nicole Edwards, Office of Research Integration
Sarah Felknor, Office of Research Integration1
Dave Fosbroke, Division of Safety Research
Kandyce Reeves, Office of the Director2
Gary Roth, Division of Science Integration2
Jessica Streit, Office of Research Integration1,2
University of Houston Team Members
Andy Hines, Foresight Program Coordinator and Executive-in-Residence
Ashley Chiarelli, Foresight Program
Michael Spink, Foresight Program
Stephen DuPont, Foresight Program 3
James Murray, Foresight Program 3

We also acknowledge the contributions of the following individuals from NIOSH, who participated in the key informant interviews and subject matter expert workshops for SDFP:
Margaret Banton, NIOSH Human Capital Management Office
Dawn Castillo, NIOSH Division of Safety Research
Lisa Delaney, NIOSH Emergency Preparedness and Response Office
Frank Hearl, NIOSH Chief of Staff 4
Ryan Hill, NIOSH Western States Division
Douglas Johns, NIOSH Spokane Mining Research Division	
T.J. Lentz, NIOSH Division of Science Integration
Rene Pana-Cryan, NIOSH Economics Research and Support Office
Sudha Pandalai, NIOSH Division of Science Integration
Rashaun Roberts, NIOSH Office for Diversity, Equity, and Inclusion
Paul Schulte, NIOSH Office of the Director
David Weissman, NIOSH Respiratory Health Division

1 Project co-lead
2 Primary author of the SDFP scenarios
3 Participation began in Summer 2022 as part of a NIOSH foresight internship
4 Retired from NIOSH as of December 31, 2022


Table S1. Futures-focused key informant interview questions
	1. Let’s pretend I have a crystal ball and can give you a peek into the future. If I could answer any question for you about preparing the OSH workforce for sudden disruptions, what would it be? 

	2. If you looked back from 10 years into the future, and told us about NIOSH’s significant triumph in preparing the OSH workforce for sudden disruptions, what would it be? 

	3. If you looked back from 10 years into the future, and told us of a significant failure of NIOSH in preparing the OSH workforce for sudden disruptions, what would it be? 

	4. As we look to prepare the OSH workforce for sudden disruptions, is there anything that we should set aside or leave behind? Are there any perspectives or practices from the past that will hinder this process going forward? 

	5. What are one or two critical strategic decisions for NIOSH to consider when preparing the OSH workforce for sudden disruptions?

	6. What are the top two or three trends driving the future of preparing the OSH workforce for sudden disruptions?

	7. What are the obstacles to progress in preparing the OSH workforce for sudden disruptions? 

	8. Before we end the interview, are there any other comments you would like to add?
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Table S2. Defining concepts for the themes derived from futures-focused key informant interviews
	Key Informant Interview Theme
	Defining Concepts

	Relationships
	Building new relationships; Collaboration; Industry connections; Organized labor connections; OSH connection to public health; Other government entity connections; Partnerships; Stakeholder connections; Transdisciplinarity

	Adaptability
	Agility; Consequences of complete shutdown approach during COVID-19; Contingency planning; Evaluation metrics; Generating after-action reports; Improving response time; Readiness; Resilience; Shifting traditional mindsets; Stability

	Mechanisms for building OSH capacity
	Addressing workforce [un]availability; Building a reserve OSH workforce; Cross-training the OSH workforce; Improving planning tools; Increasing funding amount or flexibility; Increasing awareness about OSH sphere of influence; Integrating OSH into business practices; Upskilling the OSH workforce

	Issues conveying information
	Building a business case for OSH; Communication (strengths and challenges); Developing integrated communication strategies; Dissemination strategies; Mistrust and distrust; Offering guidance

	Organization of work
	Employee engagement; New work arrangements; Organizational structures; Sector-based approach to OSH; Siloed approach to OSH; Work and life; Workplace efficiencies; Workplace flexibilities; Worker supports; 

	Potential future disruptions
	Advanced information on details of future disruptions; Climate change; Cultural influences on health; Demographic shifts; Energy crises; Geographic specificity; Global travel; Immigration; Inequality; Natural disasters; Pandemics; Supply chain; War

	Research priorities
	Reconsidering OSH research priorities; Strengthening foundational OSH

	New technologies
	Artificial intelligence; Automation; Robotics; Role of technology in work

	Data quality
	Lagging and leading indicators; Surveillance and tracking systems

	Leadership
	Proactive leadership; Support from OSH decision-makers

	IT infrastructure
	Data security; IT requirements

	New risks and hazards
	Cumulative risk assessment; Ecological models; Increased turnover; Mental health; Multiple risk factors; New frontline workers during disruptions; Psychosocial risks and hazards

	Policy and regulation
	Policy; Regulatory limitations; Risk management strategies

	Politicized public health
	Politicized public health during COVID-19

	Threat perceptions
	False sense of security; Fear

	Innovation
	Differences between disruption and innovation

	Faulty assumptions
	Learn where assumptions were faulty during past disruptions




Table S3. Sample worksheet for SME small group discussion of uncertainties and drivers in each future scenario

Scenario A: Trusted Partnerships__________________________

Y-axis defining pole: 3. Trust in government - Government regains its reputation
X-axis defining pole: 8. Workforce health and safety – OSH remains an employer responsibility

	Uncertainty
	Associated Driver*
	Relevant to Scenario (Yes/No)**
	If Yes, please describe how this
uncertainty plays out in this scenario**

	1. Training of the OSH workforce
	Fast education
	
	

	2. Influence of organized labor
	Reformation of the labor movement
	
	

	3. Trust in government
	Who’s really in charge?
	
	

	4. Global supply chain
	The great reshoring
	
	

	5. Regulatory policy & practice
	Break from tradition
	
	

	6. Social connectedness
	The big (social) rip
	
	

	7. The human element
	Human is more human
	
	

	8. Workforce health & safety 
	The self-reliant career
	
	

	9. Remote economy
	Tech-ccessibility
	
	

	N/A
	Bye bye boundaries
	
	

	N/A
	Growth of automation
	
	


 * SME small groups were provided with a copy of driver definitions, which are summarized in Table III of the main manuscript.
** Blank cells were completed by the SME small group during Day 2 of the June 2022 workshop.

Table S4. Uncertainty and driver mapping results from the June 2022 SME sudden disruptions scenario-building workshop
	
	Scenario A
	Scenario B
	Scenario C
	Scenario D

	Defining Axis* Values
	X: Employer responsibility
Y: Government regains 
reputation
	X: Employer responsibility
Y: Individual influencers dominant voice
	X: Individual responsibility
Y: Individual influencers dominant voice
	X: Individual responsibility
Y: Government regains 
reputation

	1. Training of the OSH 
workforce
	Training is a critical foundation for the government to maintain its status as a  trusted source of information. Overall, things are ‘Business as usual,’ but with new resources available. Trainings are available as needed, and new models of training (e.g., subscription services) add to training opportunities.
	Training includes a mix of on-the-job and traditional methods. Training content will be driven by employer needs and interests. Big industry becomes the default leader of training, leaving a risk of OSH falling behind. Individual influencers become surrogate voices for information.
	There is a clear distinction between the ‘have’ and ‘have nots’ with respect to training opportunities. A lack of standards contributes to this discrepancy. Certificate-based training is available.
	OSH workforce training needs to be more adaptive to different environments/industry, with a focus on translating government resources.

	2. Influence of   organized labor
	Labor works hand in hand with employers to ensure the health and safety of the U.S. workforce.
	Organized labor and other labor forces are factors that keep employers responsible for OSH in certain sectors.
	Labor continues to advocate for OSH despite waning employer attention and interest.
	Organized labor is more of an information dissemination network than a source of bargaining power.

	3. Trust in      government*
	Government regains its reputation as trusted source of health information. The degree of science literacy is high among the public.
	Individual influencers become the dominant voice. The public looks to them for health information.
	Individual influencers become the dominant voice. The public looks to them for health information. Support for NIOSH is threatened.
	The government regains its reputation as a trusted source of health information.

	4. Global supply chain
	OSH practice in the U.S. corresponds to and informs practices around the world. There are strong global OSH connections and interactions.
	Not critical to this scenario.
	Businesses race to the bottom to obtain the cheapest labor possible. A complete collapse of regulatory structures further challenges the ability to improve OSH products or supplies that impact the workplace, which has reverberating effects throughout the supply chain.
	Not critical to this scenario.

	5. Regulatory 
policy & 
practice
	Regulatory practice and policy are stronger and supported by the public. The courts sustain regulatory actions. This landscape encourages employer acceptance of workplace OSH.
	Regulation may not keep up with changing times.
	Policies are not respected, leading to their irrelevance. This leaves no clear avenue for a coordinated, science-based approach to implement OSH. There is a lack of leadership and vision for OSH in industry.
	Government has experimented successfully with new regulatory frameworks, bolstering public trust.

	6. Social       connectedness
	OSH professionals and employers use technology to effectively reach those in need of OSH information. Employers meet challenge of meeting OSH needs of remote workforce.
	Individual influencers using multiple communication platforms become a nexus of exchange of ideas. This creates distinct power bases.
	A lack of arbiters results in inconsistent information. This makes it difficult for people to obtain accurate OSH information and mobilize to control OSH hazards.
	Bifurcations in regulatory frameworks meets the needs of knowledge work, while other sectors and industries feel left behind.

	7. The human   element
	There is stronger support for social work and mental health. All workers— including OSH professionals— can upskill and reskill. There is increased collaboration with service providers, which improves their capacity to serve as sources of accurate and evidence-based OSH information.
	Not critical to this scenario.
	A lack of formalized protections leads to OSH stalls and setbacks.
	Not critical to this scenario.

	8. Workforce health & safety*
	Workforce health and safety remain an employer responsibility.  Employers, unions, and government work together to improve OSH. Issues and challenges remain in reaching small business, independent contractors, and gig workers, who comprise most of the workforce. Employers and professional associations assist in reaching these groups.
	Workforce health and safety remain an employer responsibility.
	Workforce health and safety become an individual responsibility. This results in a ‘haves’ vs. ‘have nots’ situation because access to useful and accurate information is costly.
	Workforce health and safety become an individualized responsibility.

	9. Remote    economy
	The use of technology for work promotes greater workforce diversity, equity, inclusion, acceptance, and belonging (DEIAB).
	Some sectors use technology in an effort to minimize exposure to hazards. This creates different experiences for different target audiences by different influencers.
	Greater access to technology is challenged by less direction and information overload. Employers use technology to monitor employees, which adds to job stress and the prevalence of stress-related disorders. In addition, there is no consensus on what constitutes the best, most reliable OSH information.
	The shift to a remote economy played a large role in enabling a shift to individual responsibility for OSH in some sectors.

	10. Bye bye    boundaries
	Not critical to this scenario.
	Not critical to this scenario.
	Employer-sponsored work-life benefits and assistance are weakened to the point of near nonexistence.
	Not critical to this scenario.

	11. Tech-      cessibility
	Not critical to this scenario.
	Not critical to this scenario.
	It is unclear if machines are driving humans, or if humans are driving machines.
	Not critical to this scenario.

	* The X-axis was defined by the 8. Workforce health and safety uncertainty: As the workforce becomes more mobile and distributed, does health and safety remain an employer responsibility or does it become an individual responsibility? The Y-axis was defined by the 3. Trust in government uncertainty: Do government agencies regain their reputation as a trusted source of health information or does the public turn to individual influencers who become the dominant voice?



