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Making a business case for safety
Simple ROI Techniques

Theresa Stack, CSP, CPE
Assistant Professor

Safety, Health and Industrial Hygiene

What will we cover today
• Econom i c s  o f  s a f e t y  and  h ea l t h

• Cur r en t  s t a t e

• Re tu rn  on  i n v e s tmen t
• I n j u r y  A v e r s i o n

• P r o d u c t i v i t y

• P r o f i t a b l e

• %  o f  P a y r o l l

• P e r  e m p l o y e e
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Before we begin…. Economics

• Economics is a science which studies human behavior as a 
relationship between ends (outcome) and scarce means (resources).

• Economics seeks ~ efficient utilization of resources to meet 
objectives

Incidents are inefficient, for the

……….company, the worker, or society.

Occupational Safety and Health
ETHICS, Legality & Finances

The cost of occupational injuries and fatalities, 
(source 2014 Injury Facts)
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The cost of occupational injuries and fatalities, 
(source 2014 Injury Facts)

• State the desired goal.

• State the desired objective.

• Use multiple points if necessary.

Economic of Safety Investments
•Return on 
Investment
• Direct costs
• Indirect costs
• Changes in productivity
• Injury aversion
• Short term
• Long term
• Trade-offs

•Liberty Mutual
• For every $1 spent in 
direct costs; an 
additional $4-$5 
spent for indirect 
costs

• Conservative 
estimate 1:3 Ratio
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Simple Return on Investment – injury aversion

Accommodation Ladders

Simple Return on Investment – injury aversion

Accommodation Ladders



Making a business case for safety ASSE – BILLINGS MT 2/23/2017

Theresa Stack (Tstack@mtech.edu) 5

Simple Return on Investment – injury aversion

Accommodation Ladders

Injuries associated with task over 6 years
Nature of Injury Cost/Per Claim* # of Injuries Direct  Cost

Sprain/Strain $             19,507.00 5 $         97,535.
Cut/Laceration $             17,239.00 1 $         17,239.
Contusion/Bruise $             17,870.00 1 $         17,870.
Total Direct Cost $      132,644.

*Using the average total cost per claim by nature of the injury data as published the National Safety Councils Injury 
Facts 2010
**Assume for every $1 direct costs $3 indirect costs 132,633 X 3 = 

Direct cost $ 132,644.
Indirect cost ** $ 397,932.
Total injury costs $ 530,576.

Injury cost averaged over 6 years = $530,576. / 6 = $88,429. per year
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Intervention 
• $377,000 design and build cost with a 10 year service life

• Annual estimated injury cost $88,000

Simple Return on Investment – injury aversion
Return on Investment Calculation

Pre-intervention Annual Injury Cost = $88,429.
Post-intervention Annual Injury Cost = $0.
Annual Cost Difference
(savings if injuries are avoided) = $88,429.

Expected Tool Service Life = 10 years
Improvement Investment = $377,000.

Assume maintenance of new fixture = work stand replacement coast
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Simple Return on Investment – injury aversion

Service Life Cost savings = $507,290

Return on Investment Calculation
Pre-intervention Annual Injury Cost = $88,429.
Post-intervention Annual Injury Cost = $0.
Annual Cost Difference (savings if injuries are avoided) = $88,429.
Expected Tool Service Life = 10 years
Improvement Investment = $377,000.

ROI = 10 (annual cost of pre-intervention) –
[improvement cost + {10 (annual cost of post-intervention}] = 

10 ($88,429.) – [$377,000. + {10 ($0.)}] = $507,290

Simple Return on Investment – injury aversion

Break Even Point = 4.3 years

Break Even Point
Annual Cost Savings = $88,429.
Improvement Investment = $377,000.

Improvement cost	ൊ	Annual cost savings
377,000 ÷ 88,429 = 4.26 years
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Simple Return on Investment – By Profit Margin

Additional 3M in revenue to pay for the 
accidents

Sales Calculation for Injury with 3% Profit Margin
Pre-intervention Annual Injury Cost = $88,429.
Profit Margin = 3%

Extra capital to pay for injury

88,429 / .03 = $2,947,633

Simple Return on Investment – By Profit Margin

Additional 3M in revenue to pay for the 

injuries OR Additional 1.2M in revenue 
to pay for a solution

Sales Calculation for Injury with 3% Profit Margin

Extra capital to pay for injury per year
$88,429 / .03 = $2,947,633.

Extra capital to pay for intervention per year
$37,700 / .03 = $1,256,666.
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Simple Return on Investment – by Employee

Additional 8.8K per employee to pay for 

the injuries OR Additional 3.7K in 
revenue to pay for a solution

Costs per year by employee (N=10)

Extra capital per worker for injury
88,429 / 10= $8,842

Extra capital per worker for solution
37,700 / 10 = $3,770.

Simple Return on Investment – Productivity

6 LWD, estimated cost $7100, Cost of improvement per truck $3000
Saved 10 min per stop per day
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Simple Return on Investment – Productivity

6 LWD, estimated cost $7100, Cost of improvement per truck 
$3000 and Saved 10 min per  s top per  day

Simple Return on Investment – Productivity

6 lost work days, estimated cost $7100, cost of improvement per truck $3000

Step 1. Pre-Intervention Costs 
Labor =  25 min per stop = .4167 hr per stop
.4165  hr / stop x 10 stops / day   =  4.167  hr / day

4.167 hours / day x 5 workers = 20.835 workers hours / day
20.835 worker hours / day x 240 days / year = 

50,004 worker hours / year
50,004 worker hours / year x 25.00 dollars / worker hour = 

$125,010.00 per year

Total Annual Cost: $125,010.00
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Simple Return on Investment – Productivity

6 lost work days, estimated cost $7100, cost of improvement per truck $3000

Step 2. Post-Intervention Costs 
Labor =  10 min per stop = .1667 hr per stop
.1666  hr / stop x 10 stops / day   =  1.667  hr / day

1.666 hours / day x 5 workers = 8.335 workers hours / day
8.335 worker hours / day x 240 days / yr = 2000.4 worker hr / yr
2000.4 worker hours / year x 25.00 dollars / worker hour = 

$50,010.00 per year

Total Annual Cost: $50,010.00

Step 3. Annual Cost Difference 
Pre-Intervention Costs  – Post-Intervention Costs = 
$125,010 – $50,010 = $75,000

Step 4. Expected Intervention Service Life 
(Expected Tool Service Life)
10 Years

Simple Return on Investment – Productivity

Step 5. Improvement Cost (Tool Purchase Price)
Tool Purchase Price (5 units)= $14,500
Installation (5 units) = $2,500
Expected Maintenance over 10 years = $5,000
Total Improvement Cost: = $22,000
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Pre-Intervention Annual Cost $125,010.00
Post-Intervention Annual Cost $50,010.00
Annual Cost Difference (Savings) $75,000.00
Expected Tool Service Life 10 Years

Return on Investment (Per 10 year period)
Improvement Cost $22,000.00

Cost Savings $728,000.00
Break Even Point 107 Days

Simple Return on Investment – Productivity

Return on Investment 10 years
= 10 (annual cost of p r e - i n t e r v e n t i o n ) – [improvement cost + {10 (annual cost of post-intervention}] = 

10 ($125,010.) – [$22,000. + {10 ($50,010.}] = $728,000
Break Even Point
Improvement cost	ൊ Annual 	Cost 	Savings
22,000 ÷ 75,000 = .2933 yr x 365 days/yr = 107 days

Before After

Simple Return on Investment – Waste Reduction

Saved 13 hr per crane + 65K in consumables + 45K in waste disposal
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Pre-Intervention Annual Cost $320,420.86
Post-Intervention Annual Cost $34,206.38
Annual Cost Difference (Savings) $286,214.48
Expected Tool Service Life 10 Years

Return on Investment (Per 10 year period)
Tool Purchase Price (5 Units) $8,200.00

Cost Savings $2,853,944.80
Break Even Point 10.5 days

Step 1. Pre-Intervention Costs (Manual Process)
Consumables = $81,228.80 year
Waste Disposal = $45,848.06 year
Labor = 

16 hr/ crane x 38 cranes =  608 hours
608 hours x 6 workers = 3648 worker hours
3648 worker hours x 13.25 dollars/ worker hours = $48,336
$48,336 x 4 (times year) x 4 = $193,344  year

Total Annual Cost: 
Consumables + Labor + Waste Disposal = $320,420.86

Simple Return on Investment – Waste Reduction

Step 2. Post-Intervention Costs (Automated Cleaning / Lubrication Process)
Consumables = $15,887 year
Waste Disposal = $193.34 year
Labor = 3 hours / crane x 38 cranes =  114 hours

114 hours x 3 workers = 342 worker hours
3648 worker hours x 13.25 dollars/ worker hour = $4,531.50  
$4,531.5 x 4 (times year) x 4 = $118,126  year

Total Annual Cost: Consumables + Labor + Waste Disposal = $34,206.38

Pre-Intervention Annual Cost $320,420.86
Post-Intervention Annual Cost $34,206.38
Annual Cost Difference (Savings) $286,214.48
Expected Tool Service Life 10 Years

Return on Investment (Per 10 year period)
Tool Purchase Price (5 Units) $8,200.00

Cost Savings $2,853,944.80
Break Even Point 10.5 days

Simple Return on Investment – Waste Reduction
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Pre-Intervention Annual Cost $320,420.86
Post-Intervention Annual Cost $34,206.38
Annual Cost Difference (Savings) $286,214.48
Expected Tool Service Life 10 Years

Return on Investment (Per 10 year period)
Tool Purchase Price (5 Units) $8,200.00

Cost Savings $2,853,944.80
Break Even Point 10.5 days

Step 3. Annual Cost Difference 
Pre-Intervention Costs (Manual Process) – Post-Intervention Costs (Automated Process) = 
$320,420 – $34,216.38 = $286,214.48

Simple Return on Investment – Waste Reduction

Step 4. Expected Intervention Service Life (Expected Tool Service Life)
10 Years

Step 5. Improvement Cost (Tool Purchase Price)
Tool Purchase Price (5 units)= $7,500
Expected Maintenance over 10 years = $700
Total Improvement Cost:$7,500 + $700 = $8,200.00

Pre-Intervention Annual Cost $320,420.86
Post-Intervention Annual Cost $34,206.38
Annual Cost Difference (Savings) $286,214.48
Expected Tool Service Life 10 Years

Return on Investment (Per 10 year period)
Tool Purchase Price (5 Units) $8,200.00
Cost Savings $2,853,944.80
Break Even Point 10.5 days

Step 6. 10 Year Cost Savings 
10 (annual cost of pre-intervention)  – [improvement cost + {10 (annual cost of post-intervention}]
10 ($320,420.86) – [$8,200 + {10 ($34,206.38)] = $2,853,944.80

Simple Return on Investment – Waste Reduction

Step 7. Break Even Point
Improvement Cost / Annual Cost Savings
$8,200 / 286,214.8 = .0286
.0286 * 365 = 10.45 days
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Making a business case for safety
• ROI by Injury Aversion

• ROI by Productivity

• ROI by Profit Margin

• ROI by Cost per Employee

• ROI by Percentage of Payroll

• Break Even Point

Good Ergonomics is Good Economics

ht tp : / /www.pshfes.org /cost -calcu lator

h t t p : / /www.n sc. o rg /Membe rsh i pDocumen t s / JSE -BusCase. pd f
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