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Before we begin.... ECOnomics

Occupational Safety and Health
ETHICS, Legality & Finances

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

- Fconomics seeks ~ efficient utilization of resources to meet
objectives

Incidents are inefficient, for the 1
........company, the worker, or

The cost of occupational injuries and fatalities.

(source 2014 Injury Facts) How much?

Injuries can be costly. Here is a quick rundown of some of the more expensive injury
types by average cost per workers’ compensation claim from 2010 to 2011,

BY CAUSE OF INJURY:

Costperdeat 5) R 0,505
i i

$1.42

MILLION

Fall/slip E $42,152

EN 535,575

BY NATURE OF INJURY:

Amputation | $66,811
o 52,105
Other trauma E $43,400

BY PART OF BODY:

Head/central nervous system E $84’844

SR <5159

The average combined cost was $36,592 per claim.
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Making a business case for safety

The cost of occupational injuries and fatalities,

(source 2014 Injury Facts)

Cost of occupational injuries and deaths, 2012

Total cost to society:

e . $11.0 billion in employers’
198. 2 l lon uninsured costs, which includes
time to investigate injuries and

write reports

$3.2 billion for fire losses

$36.5 billion in administrative expenses

$2.2 billion

i $L400 $39,000

= INJURY IMPACT
PER WORKER  Costoor medicaly

consulted injury,

$55.7 billion in medical costs

$89.6 billion in wage
and productivity losses

This includes the including estimates
goods or sarvices each of wage losses,
waorker must produce medical expenses,
to offset the cost of administrative
work injuries. It is not expenses and

the average cost of a employer costs

'\ = work-related injury.

Economic of Safety Investments

-Return on
Investment
- Direct costs
- Indirect costs
- Changes in productivity f
- Injury aversion
- Short term l
- Long term

- Trade-offs - \\\ =
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Simple Return on Investment — injury aversion

E o))
OCCUPATIONAL

Accommodation Ladders

Slmple Return on Investment — Injury averS‘te‘n
G 3\ I | 5

DCCUPATIONAL

Accommodatlon Ladders
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DCCUPATIONAL

Accommodation Ladders

Injuries associated with task over 6 years

Nature of Injury Cost/Per Claim* # of Injuries Direct Cost
5
1

$ 19,507.00 $ 97,535.
$ 17,239.00 $ 17,239
$ 17,870.00 1 $ 17,870.

$ 132,644

Total Direct Cost

*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 =

$ 132,644. ~ fIs
$ 397932 =K
Total injury costs $ 530,576. Y Wah!

DCCUPATIONAL

Injury cost averaged over 6 years = $530,576. / 6 = $88,429. per year 7

=

Theresa Stack (Tstack@mtech.edu) 5



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

Intervention

- $377,000 design and build cost with a 10 year service life
- Annual estimated injury cost $88,000

=1

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 ol
=
(savings if injuries are avoided) = GsT an $88,429.
Expected Tool Service Life = iz & & $-\§‘~ 10 years
m ~. 3
Improvement Investment = Z 5!4’(11//(@ ©  $377,000.
%‘ESJ .!\m\}\\ié & JEN-
Assume maintenance of new:fixture = work stand replacement coast i i v \\
¥ AN ——
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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.

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

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

Service Life Cost savings = $507,290

Simple Return on Investment — injury aversion

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

Improvement cost — Annual cost savings
377,000 + 88,429 =4.26 years

g N -
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Simple Return on Investment — By Profit Margin

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 | B

Additional 3M in revenue to pay for the
accidents o

RS,

Simple Return on Investment — By Profit Margin

Sales Calculation for Injury with 3% Profit Margin
Additional 3M in revenue to pay for the
injuries OR Additional 1.2M in revenue

to pay for a solution

Extra capital to pay for injury per year |
| $88,429 /.03 = $2,947,633. 1

xtra capital to pay for intervention per year fad
~..$37,700 / .03 = $1,256,666. \&f
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Simple Return on Investment — by Employee
Costs per year by employee (N=10)

Additional 8.8K per employee to pay for

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

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

xtra capital per worker for solution st
~..37,700 /10 = $3,770. - \\\f

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 #,Eﬂ
$3000 and Saved 10 min per stop per day o

Simple Return on Investment — Productivity

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

3 .I;"a' -F‘ e

\\ . (CCUPATIONAL

kl'otal Annual Cost: $125,010.00

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

e —
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Simple Return on Investment — Productivity

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

Simple Return on Investment — Productivity

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 .v

Step 5. Improvement Cost (Tool Purchas
Tool Purchase Price (5 units)= $14,500

Installation (5 units) = $2,500
xpected Maintenance over 10 years = $5,
™ nprovement Cost: = $22,000
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Simple Return on Investment — Productivit
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

Return on Investment 10 vears

=10 (annual costof pre-intervention) — [improvement cost + {10 (annual cost of post-intervention}] =
10 ($125,010.) — [$22,000. + {10 ($50,010.)]=$728,000
Break Even boint

Improvement cost ~ Annual Cost Savings

+75,000=.2933 yr x 365 days/yr = 107 da

Saved 13 hr per crane + 65K in consumables + 45K in waste disposal
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Simple Return on Investment - Waste Reduction

Pre-Intervention Annual Cost $320,420.86
Post-Intervention Annual Cost $34,206.38
$286,214.48

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:
1mables + Labor + Waste Disposal = $320,420.86

Simple Return on Investment - Waste Reduction

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 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 l
$4,531.5 x 4 (times year) x 4 = $118,126 year

s

al’Annual Cost: Consumables + Labor + Waste Disposal = $34,?06Q% e

e e
1 L
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Simple Return on Investment - Waste Reduction

P E To Pre-Intervention Annual Cost
A s I R Post-Intervention Annual Cost
Annual Cost Difference (Savings)
I “ S P I RE Expected Tool Service Life

Step 3. Annual Cost Difference

$320,420 — $34,216.38 = $286,214.48

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 Costs (Manual Process) — Post-Intervention Costs (Automated Process) =

$320,420.86
$34,206.38
$286,214.48
10 Years

NS e

INNOVATION

Pre-Intervention Annual Cost
gf;_:ﬁiﬁ'j““ Post-Intervention Annual Cost
Annual Cost Difference (Savings)
LEADERAND (% -

BExpected Tool Service Life

AFOLLOWER. " "

Retum on Investment (Per 10 year period)
Tool Purchase Price (5 Units)

Cost Savings

Break Even Point

Step 6. 10 Year Cost Savings

10 ($320,420.86) — [$8,200 + {10 ($34,206.38)] = $2,853,944.80

$8,200 / 286,214.8 = .0286
0286 * 365 = 10.45 days

Step 7. Break Even Point 1”‘f”1'a'¥r"f'53,'-~[|]
Improvement Cost / Annual Cost Savings BETWEEN "ﬂ'JH

$320,420.86
$34,206.38
$286,214.48

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

|‘|{|| |IE .fﬁ A :lrll-l
ARS, NOT SOMETHING YOU =
HOLD [N YOUR HANDS: ==
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Making a business case for safety

- ROI by Injury Aversion

" Hindsight is a wonderful

- ROl by Productivity thing but foresight is
better, especially when it
- ROI by Profit Margin comes to saving life, or

some pain. *’

- ROI by Cost per Employee
- ROl by Percentage of Payroll

° B rea k EV en P oln t Safety is not an intellectual
exercise to keep us in work. It is
a matter of life and death. It is
the sum of our contributions to

safety management that
determines whether the people
we work with live or die.

Good Ergonomics is Good Economics

http://www.nsc.org/MembershipDocuments/JSE-BusCase.pdf

“It is not enough to be right.
You have to be right
at the right time".”

http://www.pshfes.org/cost-calculator

Download the calculator and supporting documentation with the links below.

s Washington State Ergonomics Cost Benefit Calculator
« Ergonomics cost benefit calculator instructions (zlsc available in PDF format)
s Washington State Ergonomics Cost Benefit Calculator Example Palletizing Solution

« Ergonomics cost benefit case study collection (also available in PDF format - links may not work in pdf version)
s Ergonomics CBA summary (also svailable in PDF format)
» Ergonomics Cost Benefit Case Studies 250
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