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Energy Theory

The energy theory is based on the observation that all injuries are the result of some 
unwanted contact between a person and one or more sources of energy. 

→ A hazard is therefore a source of energy that could cause injury, illness or death. 



Even the most experienced 
construction safety professionals 

will only identify 

45%
of hazards on a given site!
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Percent of Hazards Identified by Type



Key Takeaways

• In pre-job safety briefings, workers identify only about 45% of the hazards they 
face during the work period. Hazard recognition blind spots are consistent and 
predictable, regardless of trade, experience or education. 

• Hazards that are easily identified (e.g., gravity, motion) are recognized 
instinctually and require comparatively low cognitive effort. Hazards that are 
most often missed (e.g., mechanical, pressure, chemical) are processed in the 
cerebrum and require relatively high cognitive effort. 

• Field experiments showed that using the energy wheel improves hazard 
recognition by approximately 30%. The energy wheel is effective because it 
provides a simple set of reminders to search for commonly overlooked hazards
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Application

For organizations already using the Energy Wheel:
• Determine common causes of MSDs
• Identify energy sources that cause most MSDs
• Possibly create icon/imagery or guide to highlight certain energy sources that are most 

related to MSDs

For organizations not yet using Energy Wheel:
• Introduce energy wheel as overall concept including research backing the 

implementation
• Include specific ways to focus on MSDs 
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Options for Further Training

• Virtual Trainings 
◦ (30 min short course or 3 hour full course): 

https://www.safetyfunction.com/energy-based-hazard-recognition

• Free Monthly Meetings offered by The Construction Safety Research Alliance
◦ Some meetings cover the Energy Wheel and are presented by industry leaders worldwide. 

Access past recordings here: https://www.csra.colorado.edu/csracop 
◦ Organizations can freely upload and share their own Energy Wheel documentation.

• Professional Safety Journal - The Energy Wheel: 
◦ The Art and Science of Energy-Based Hazard Recognition  

https://www.safetyfunction.com/energy-based-hazard-recognition
https://www.csra.colorado.edu/csracop


Questions?





Safe & Reliable 
Energy Requires a 
Safe & Resilient 
Workforce



1. Soft-tissue injuries are the most 
common and costly injury for the utility 
industry.

2. The cascading effects of pain have 
negative implications for more serious 
injuries, productivity and mental 
health.

Why Focus on MSK Pain?
DISTRACTION

IMPAIRED 
HAZARD 
RECOGNITION

DEPRESSION 
& BURNOUT
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61%
of those surveyed self-reported 

experiencing musculoskeletal pain at 
least once a month

Lineman Study 
Frequency of MSK Pain

61%
of those surveyed self-reported 
experiencing musculoskeletal pain 
at least once a month



Human Capacity & Resilience
Load (Energy) > Capacity = Injury



Developing a Safe and Resilient Workforce
1. Physical Capacity:

○ Mobility, flexibility, soft-tissue resilience, balance, strength, and endurance

2. Physical Preparedness:
○ Warm-up (activate and mobilize), micro-breaks, recovery

3. Discomfort Management:
○ Address physical discomfort before activity (e.g. muscle tension)

4. Body Mechanics and Ergonomics
○ Optimize strength and minimize strain

5. Mental Stress Management
○ Recognize and address mental stressors

6. Fatigue Management:
○ Awareness and recognition of fatigue

7. Hydration & Nutrition Preparedness:
○ Prevent: performance decline, cognitive impairment, and increased injury risk 



Movement
Health

Body Mechanics 
& Ergonomics

Performance 
Optimization

Developing a Safe and Resilient Workforce



Factors That Drive 
Positive Outcomes

LEADING INDICATORS OF SUCCESS

Embedded Into the Workday

Upper Management Engagement

New Hires Onboarded to the Initiative



Integrate into the 
Normal Workflow

Pre-job Briefings/ Tailboard
• High-Energy Hazards
• Movement Health Action Steps
• Body Mechanics and Ergonomics
• Performance Optimization



Key Factors That Drive MSD & SIF Injury Prevention

Knowledge & Hazard Recognition

Consistency is Key!

Resilience Building 
Activities Integrated into the Workday



Questions?


