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The Lesson

SEC. 2. Congressional Findings 
and Purpose

(a) The Congress finds that 
personal injuries and illnesses 
arising out of work situations 
impose a substantial burden
upon, and are a hindrance to, 
interstate commerce in terms of 
lost production, wage loss, 
medical expenses, and disability 
compensation payments.
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The Lesson

SEC. 2. Congressional Findings and 
Purpose
(b)…to assure so far as possible every 
working man and woman in the Nation 
safe and healthful working conditions 
and to preserve our human resources –

(1) by encouraging employers and 
employees in their efforts to reduce the 
number of occupational safety and 
health hazards at their places of 
employment, and to stimulate 
employers and employees to 
institute new and to perfect existing 
programs for providing safe and 
healthful working conditions; 
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Burden of Disease and Injury

� In 2007, BLS reports:
� 5657 workers died of work-related injuries

� >4 million nonfatal disease and injuries

� Economic Impact
� $171 billion annually
� $87.6 billion on lost wage & medical 

payments (2006).

Sources: NIOSH, Pub. No. 2009-144
National Academy of Social Insurance
BLS
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Verses 9 and 10 
SEC. 2. Congressional Findings 
and Purpose

(9) by providing for the 
development and promulgation of 
occupational safety and health 
standards ;
(10) by providing an effective 
enforcement program which shall 
include a prohibition against giving 
advance notice of any inspection 
and sanctions for any individual 
violating this prohibition;
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National Academies Reviews

� Agriculture: need data on injury, illness and 
costs

� Construction: Business case studies
� Methodology for business case studies

� Mining: evaluate feasibility / effectiveness

� Hearing Loss Research – do cost / benefit 
of hearing conservation programs

� Personal Protective Technology (PPT): 
Cost / benefit of PPT intervention
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NORA Sector Goals

� Agriculture:
� Describe economic burden
� Cost-effectiveness of safety training
� Business case study methodology

� Construction:
� Economic pressures and capitalization
� Business case studies

� Service Sector:
� Economic benefits research: Lost work days
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What is Economic Analysis

� Cost – Benefit Analysis (CBA)
� Cost – Utility Analysis (CUA)
� Cost – Effectiveness Analysis (CEA)



Workplace Safety and Health ��

Cost of Intervention

� Cost of the Intervention
� Design and Installation,
� Equipment,
� Operation and Utility (electric, water, gas) 
� Training,
� Employee Time and Other Costs,
� Salvage and Decommissioning.

� Productivity Impacts ( + and - )
� Work methods,
� Technology.

� Quality Impacts of Product or Service
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Cost of Illness or Injury

� Medical costs 
� Short- and long-term disability costs 
� Cost of injury or illness absences 
� Workers’ compensation
� Insurance 
� Legal cost
� Impact on Injured Worker’s Family Members
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Cost of Operational Losses

� Physical damages
� Productivity Costs

� Work stoppage
� Presenteeism

� Personnel turnover 
� Return to work program
� Case management of 

injured or ill workers
Photo from: www.chemsafety.gov
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Other Costs

� Employee Response to adverse incidents;
� Providing assistance to affected employees;
� Additional Inspections and Sampling;
� Fines and Penalties;
� Adverse employee-management relations; 
� Tarnished corporate reputation

� with investors, 
� business partners, and
� potential employees.
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Which Costs to Include?

Worker Firm or
Employer

Societal

Physicians +/- + +

Intervention + +

Productivity + +

Time lost + +
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The tricky case of the “VSL”

� VSL = Value of a Statistical Life
� WTP = Willingness To Pay to avoid risks
� Human Capital Methods = Future 

earnings
How much is a human life worth?

DOT (2009): $6 million
EPA (2009): $6.9 million
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More evidence that the VSL is 
about $6 million

From GoBlueRidge.net: Ranger Linda Barnes of 
the Blue Ridge Parkway:

“Only about one in every 600,000 black bears 
will actually fatally attack. Grim as it sounds, 
being murdered is 90,000 times more likely.”

If you are willing to pay $10 to avoid a black 
bear then your value of statistical life is $6 
million:  

$6,000,000 = $10 / 0.00000167 

Calculating VSL

Source: Environmental Economics Web: http://www.env-
econ.net 
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CBA Steps

� Place a dollar value on all intervention inputs and 
outcomes (numerator)

� Estimate both benefits and costs in dollar terms  
� Compute the Net Present Value (NPV)

where r = discount rate, t=year, n=analytic horizon (years)

� Discounting (OMB Circular A-94: about r=0.04)

�
= +

-
=

n
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Example: Identify Decision 
Alternatives
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Example: Identify Chance Events
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Example: Identify Probabilities

� p Rain = 0.20

� p Street = 0.50 

� p Vandal = 0.004 
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Example: Specify Outcomes of 
Interest

� Costs per day
� Monthly train pass = $1.80
� Daily train pass = $2.00
� Bike = $0.25
� Gasoline = $0.60 
� Space rental = $2.00
� Garage = $5.00
� Vandalism = $100.00 



Workplace Safety and Health ��

Example: Decision Tree with 
Probabilities and Outcomes
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Example: Calculate the EV

� Expected Value (EV): result expected on average 
for any one decision alternative

� Calculation of EV:

� Average out
(probability x outcome value) plus
(probability x outcome value) 

� Fold back
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Example: Average Out, Fold Back, 
Choose Option with Maximum EV 
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Sensitivity Analyses



Workplace Safety and Health �


Example: Identify Decision 
Alternatives
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Example: Identify Chance Events
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Example: Specify Outcomes of 
Interest

� Costs  
� Inpatient who recovers  = $32,427
� Inpatient who dies = $3.79 million
� Outpatient = $1,978
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Example: More Assumptions 

� 1 million HCWs
� 4 N95s or SMs per day for each HCW
� 120 days
� Each HCW exposed to 2 ILI infected patients 

per day 
� One SM costs $0.2
� One N95 costs $2 
� All other annual N95 costs are about $70 per 

HCW 
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Example: Decision Tree with 
Probabilities and Outcomes
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Example: Average Out, Fold Back, 
Choose Option with Optimum EV 
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Sensitivity Analysis

� Cost vs. Probability of Aerosol Infection
� Cost vs. Protection Advantage (N95/SM)
� Cost vs. Virulence
� Cost vs. Compliance With 

Recommendations
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Cost Utility Analysis (CUA)

A method used to compare net cost and benefits 
of interventions, where net benefits are 
expressed as the number of life years saved 
adjusted to account for loss of quality of life



Workplace Safety and Health ��

CUA Steps

� Estimate Net Cost (numerator)
� Cost of intervention – Cost of adverse health outcome averted

� Estimate Health Outcomes in Terms of Utility
� Quality Adjusted Life Years (QALYs)
� QALY = 1.0 is “perfect health”
� QALY = 0.0 is “immediate death”

� Estimate net health outcomes (denominator)
� NET = QALY with intervention – QALY without intervention)

� Calculate Cost Utility Ratio 
� CU Ratio = Net cost / Net health outcome, $ / QALY 
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Cost Effectiveness Analysis (CEA)

A method used to compare the net cost of an 
intervention per unit of effectiveness, where 
effectiveness is measured in heath outcomes 
(i.e., cases averted, years of life saved)  
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CEA Steps

� Estimate net cost (numerator)
� Cost of intervention – Cost of adverse health outcome averted

� Estimate net health outcomes (denominator)
� Cases With intervention – Cases Without intervention

� Calculate Cost Effectiveness Ratio
� CE Ratio = Net cost / Net outcome, $ / case prevented 

or $ / life saved 
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Selected OSHA PEL CE Ratios

Year PEL Cost/Cancer 
Prevented
(Millions)

Asbestos 1972 2 f/cc $ 0.4

Vinyl Chloride 1974 1 ppm $ 40.

Benzene 1978 1 ppm $ 4.5- $32.

Arsenic 1978 0.1 mg/m3 $4.8 - $38.

Acrylonitrile 1978 2 ppm $2.6 - $5.2 

Source: John Mendeloff: “The Dilemma of Toxic 
Substance Regulation, MIT Press, 1988.”
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Tier of Decision Making

� Who makes decisions:

President, Congress:
Policy on societal scale

Department of Health
Evaluating Utility: valuing health

Employers, Businesses
Evaluating competing interventions 
for pre-selected policy outcomes

CBA

CUA

CEA
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Uses of Economic Evaluation

� Cost per positive health outcome
� Evaluates among competing alternatives
� Estimating economic burden
� Prioritizing programs or interventions given 

resource constraints   
� Maximizes positive outcomes
� Provides insights on the “worth” of a program 
� Makes the “business case” for prevention

� Return on Investment
� Time to payback
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Summary and Conclusion

� Fatalities, Injuries, Illnesses are a 
Significant Economic Burden

� Established Need for Economic Analysis
� Provides Framework for Comparison of 

Intervention Options and Effectiveness
� Adds a Transparency to Decision-

making Process


