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ROI Construction
* For a single-period review just divide the return (net profit) by the
resources that were committed (investment):
* Return on investment (%) =
Net profit (S) / Investment (S)

Simple ROI
* The result is expressed as a percentage or a ratio. This is referred to as
“Simple ROI”

ROl =700000/500000=1.4
ROI = Gains from investment — Cost of investment

Cost of Investment
$700,000 - S500,000 =40%
S5

Some ROI Comparison Methods:

* Return as a percentage of Investment over a fixed period:
(Return / Investment) x 100

* Return after deducting Investment for a fixed period:
(Return - Investment)

* How long until Return equals Investment:
(Investment / Return per week

Identifying Costs (Investment)
*  One time costs

— Development costs
— Cost of any new software
— Cost of any new hardware
— Training costs

* Ongoing costs

— Information update costs

A4
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— Maintenance costs
— Training costs
— Costs to increase capacity when needed

Identifying Sources of Return
* Savings through shorter task time
* Savings through shorter processing time
* Savings through the prevention of injuries

A Method for Identifying Savings:
* Observe old process
* Observe new process
* Measure process times for both
* Check for any statistical differences in outcome
* Measure frequency of task
* Understand fully loaded employee cost per hour

Payback Method
“The length of time taken to repay the initial capital cost”
* Requires information on the returns the investment generates
* e.g. Amachine costs £600,000
* It produces items that generate a profit of £5 each on a production run of
60,000 units per year
* Payback period will be 2 years
* Payback could occur during a year
* Can take account of this by reducing the cash inflows from the
investment to days, weeks or years.

Days/Weeks/Months x Initial Investment

Payback =
Total Cash Received

Vo
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* eg.

— Cost of machine = £600,000

— Annual income streams from investment = £255,000 per year

* Payback =36 x 600,000/765,000

— =28.23 months
— (2 yrs, 6% months)

Income
¥ 255,000
¥ 255,000
¥ 255,000

Differences between short-term and long-term analysis

* Cost-benefit analysis

* Assumes the money is spent and the benefits are gained within a short

period,;

* In our experience most ergonomics interventions have a pay-back period
of considerably less than one year.

* For long tern projects , the costs of the project are increased to account
for interest rates (the cost of money) and benefits deemed to flow from
the project are discounted by an amount that accounts for the need to

wait to enjoy them.
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Short-term models where the value of money is unchanged

In short-term models the value of the money will remain approximately
the same over the course of the project and it is usual to use the input
data and resultant data without modification.

Long-term models incorporating changing value of money

Where several years, or if you are working in an environment of
hyperinflation where the value of money changes at a rapid pace, you
may need to adjust the net costs/benefits of the project.

Costs may be increased to account for inflation and interest rates, and
benefits may be discounted to take into account the need to wait to
enjoy them.

There is no rule about how much discount should be applied to future
events.

As the concept is to reflect the amount of money the enterprise could
otherwise have earned, and to account for inflation, it is usual to use a
figure such as the interest rate available on the long-term money market.
The term ‘discount rate’ is used for the percentage discount to be
applied.

To calculate the cost-benefit analysis for a long-term project it is usual to
estimate the costs and benefits on a year-by-year basis, then subtract
costs from benefits to obtain the net benefit.

Costs are calculated for each year that the enterprise will invest money
to implement the project: this is often a shorter period than the time
over which benefits will accrue from the investment.

The values for benefits can be discounted and/or values for costs can be
increased to account for the change in the value of money over the life of
the project.

R4
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* The net benefits accruing from the project each year are then added
together and this final figure is given the term the net present value
(NPV) of the project.

Net Present Value (NPV)

e

Takes account of changing value of maney over time N at Present Vame (N W
QEnabIes comparisons at different interest rates to be considered

(‘“»ﬁw T o e T T T e e e T L N

Useful for comparing similar projects with same costj _,_,w’—’ -

B T

S S

( ot e of Roturs (RR)

P e

Net Present Value

* Takes into account the fact that money values change with time

* How much would you need to invest today to earn x amount in x years
time?

* Value of money is affected by interest rates

* NPV helps to take these factors into consideration

* Shows you what your investment would have earned in an alternative
investment regime

* eg.

* Project A costs £1,000,000

» After 5 years the cash returns = £100,000 (10%)

* If you had invested the £1 million into a bank offering interest at 12% the
returns would be greater

* You might be better off re-considering your investment!

YA
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Future Value
PV =

(a+i)"
Where i = interest rate
n = number of years

* ThePVof£l @ 10% in 1 years time is 0.9090
If you invested 0.9090 p today and the interest rate was 10% you would
have £1 in a year’s time

* Process referred to as:
‘Discounting Cash Flow’

e.g. PV of £500 in 10 years time at a rate of interest of 4.25% = 500 x
.6595373 = £329.77

£329.77 is what you would have to invest today at a rate of interest of
4.25% to earn £500 in 10 years time

PVs can be found through valuation tables (e.g. Parry’s Valuation Tables)

net present value (NPV)

The NPV can be calculated using a formula, which is written as follows:

NPV =Y° Bil+r)

The formula may also be written:
NPV=B+B/I(1+7)+BI(1+r)+Bl(1+7r)}+B(1+r)...+BI1+0r)"

where B = annualised value of the net benefits (benefits — costs), r = the discount rate,
and n = the number of years for which benefits will accrue from the project.

14
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Impact of discount rates on pay-back period
* If you were looking to spend $100,000 on a project that you expected to
return $10,000 per annum in net benefits over 10 years without
discounting, you may expect the proposal to have a 10-year pay-back
period

$12,000 ~

$10,000 4 = | | | B | 1 ] [ I

$8,000

benefits per year $6,000 -
$4,000

$2,000

$0 T T T T T T T T T
1 2 3 4 5 6 7 8 9 10
years

Figure 2.1 $100,000 investment showing 10-year pay-back without discounting.

* However, when a discount is applied to these net benefits, the net
benefits returned over the ten-year period are reduced or discounted.

* Figure shows the impact of discounting the $10,000 per year benefits by
5% and 10% over a 10-year period.

* As successive years pass the net benefits returned from the project
continue to fall away.
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$12,000
$10,000 -

$8,000

I 10% discount

i $6,000 - .
benefits per year [ 5% discount

$4,000 -

$2,000

$0 | a
1 2 3 4 5 6 7 8 9 10
years

Figure 2.2 $100,000 investment showing impact of discounting on future benefits over
10 years with 5% and 10% discount.

* From the table below you can see that it would take 15 years to pay back
the initial investment at the 5% discount rate, and at the 10% discount
rate the initial investment would never be repaid.

Discount applied Total-value of the net benefits ~ Pay-back period for the project
over 10 years

0% $100,000 10 years
5% $81,078 15 years
10% $67,590 >100 years

AR
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* Cost-effectiveness analysis compares the costs and benefits of a proposal
to the enterprise, including the social and cultural, and is a
Macroeconomic model.
This type of analysis is useful where factors external to individual enterprises
need to be included or where future costs or benefits cannot be reasonably
quantified
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* Using cost-effectiveness analysis, a health-screening program for early
detection of cancer can express its program costs in terms of the cost per
estimated number of lives saved, rather than placing a monetary figure
on the value of the lives saved.

* The limitation of the model is that the answer provided by the analysis
still needs further analysis and decision-making.

* Its strength is that it does not force values to be placed on poorly
understood factors in the calculation.

* Cost-effectiveness analysis can be used where the dollar value of the
benefits cannot be reasonably estimated.

* Instead of costing the benefits of the proposal they are expressed in
terms of the cost per unit to achieve them.

Cost-effectiveness analysis (CEA)

CEA = Cost / Efficiency x N . Treated x CFR x Probability of suffering

Yy
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What is Cost Benefit Analysis?
O CBA is an analytical framework used to assess the benefits and costs of
policy proposals
L CBA focuses on economic efficiency

O It calculates the net benefits for each proposal
U Takes a long-term view and incorporates all relevant costs and benefits
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When do you need to use CBA?

O Using CBA techniques to quantify impacts is not “new” it has always been
part of the regulatory assessment process

O However there is now a greater focus on quantification for regulatory
proposals, particularly those with important impacts

U Agencies should devote resources to quantification to where stakes are
greater.

Cost—benefit analysis (CBA)
* Benefit— Cost Analysis (BCA)
* is a systematic process for calculating and comparing benefits and costs
of a project for two purposes:
(1) To determine if it is a sound investment
(2) To see how it compares with alternate projects
Theory

* Often used by governments and others, e.g. businesses, to evaluate the
desirability of a given intervention.

* The aim is to gauge the efficiency of the interventions relative to each
other

* It is with altering the status quo that pareto efficiency is applied in order

to achieve best outcomes.
Steps

* The following is a list of steps that comprise a generic cost benefit
analysis.
1) Establish alternative projects/programs
2) Compile a list of key players (those with standing or influence)
3) Select measurement and collect all cost and benefits elements
4) Predict outcome of cost and benefits over the duration of the project

Yo
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5
6
7
8
9) Recommendation
Cost-benefit analysis

Put all effects of costs and benefits in dollars
Apply discount rate

Calculate net present value of project options
Sensitivity analysis

~— N S S

The Productivity Assessment Tool is an example of a cost-benefit model
* Thisis an assumption in itself, as it is not feasible for all costs and
benefits to be known.
* Estimates of the known costs and benefits are quantified in monetary
terms and then directly compared with each other.
* A proposal is considered to be worthwhile when the benefits of the
proposal outweigh its costs.
Where two or more proposals are directly compared, the project with the
greatest net benefit is considered the most worthwhile
* Most complete
* Social and cultural aspects of any proposal.
* This type of analysis is useful where factors external to individual
enterprises need to be included, e.g.
For this reason it is the type of modeling most commonly used in analysis of
alternative proposals within the government sphere

* The limitation

* Placing a dollar value on all factors

* Unlike cost-effectiveness analysis, once the final figure is calculated there
is no need for further interpretation and,

* Unlike financial appraisal, an allowance can be included for the social
costs and benefits of the proposal.
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Savings in time and money for the three 60 minutes per day or $15 per day in
stores wages for the three stores
Cost of three trolleys $15,000

Return on investment (ROI) 15,000/15 = 1,000 days = 2.8 years
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Savings in time and money for the three 60 minutes per day or $15 per day in
stores wages for the three stores

Cost of three trolleys $15,000

Return on investment (ROI) 15,000/15 = 1,000 days = 2.8 years
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Cost of three trolleys $15,000

Number of full-time equivalent workers who will benefit 24

Cost-effectiveness of investment calculated as the cost 15,000/24 = $625 per
for each worker who will benefit worker

In this example the cost per worker is a proxy for the value of the total benefits,
including benefits that can be quantified and those that cannot.

On the basis of economic theory, proposals with a lower cost per worker should
be funded first. The management team will also receive requests to fund other
proposals and whether or not this project is funded depends on these other pro-
posals — are they at a lower cost per worker for the same perceived benefit?
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Savings in time and money for the three
stores

Cost of three trolleys

60 minutes per day or $15 per day in
wages for the three stores
$15,000

Return on investment (ROI)

15,000/15 = 1,000 days = 2.8 years
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15000 $
——— = 625%
24
Cost of three trolleys $15,000
Number of full-time equivalent workers who will benefit 24
Cost-effectiveness of investment calculated as the cost 15,000/24 = $625 per
for each worker who will benefit worker
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Description Cost ($)
New equipment 40 slings for lifters ($250 each) 10,000
3 extra lifters ($2,500 each) 7,500
20 electric beds ($1,600 each) 32,000
Modify existing equipment 20 lounge chairs on wheels ($500 each) 10,000
16 commodes on wheels ($50 each) 800
toilet/shower conversions 4,050
Cost of the changes 64,350
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Details Old system (§) After the modifications  Difference ($)
and new equipment ($)
Workers compensation premium 324,000 168,000 156,000
Intervention cost 64,350
Savings due to the changes 156,000
Pay back period (months) 5
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Initial case

Improved loading

Employees

Full-time equivalent (FTE) (40 hour week)

Wages (units'/hour)

Time taken to load one vehicle (minutes)?

Time taken to load the entire fleet (hours/week)
Number of vehicles loaded per day

Total employment costs for the three men (units/year)
Reduced productivity (%)?

Cost of reduced productivity (units/year)

Truck costs. Includes driver and fuel (units/truck day)
Truck costs. Assumes a 46 week year (units/year)?
Total costs (units/year)

Intervention costs. Management and warehouse staff
time (units)

Savings (units/year)
Pay-back period

3

2:2
10.00
35

29

10
50,220
11
4,975
218
501,400
551,620

~
S

2.5
10.00
45

34

9
55,690
5

2,650
218
451,260
507,000

625

44,700
Less than one month
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