Present Worth Method

The Present Worth method evaluates the desirability of an alternative relative to some base point in time called the present (usually year 0). Basically, it looks at the present equivalent of all the cash flows of an alternative's study period.

To find PW as a function of i % (per interest period) of a series of cash inflows and outflows, it is necessary to discount future amounts to the present by using the interest rate over the appropriate study period (years, for example) using the following equation: 
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Where

A = Cash inflow and outflow

i = interest rate per interest period (discount rate) 

n = number of interest periods (years)

P = present sum of money 

For example, Investment A costs $10,000 today and pays back $11,500 two years from now.  Investment B costs $8,000 today and pays back $4,500 each year for two years.  If an interest rate of 5% is used, which alternative is superior?

Alternative A Investment Return = 
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Alternative B Investment Return = 
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Therefore, Alternative A is superior to Alternative B.


Simple Payback and Simple Payback Period

Payback considers the initial investment costs and the resulting annual cash flow.  The payback time (period) is the length of time needed before an investment makes enough to recoup the initial investment.  But the payback method doesn’t account for savings after the initial investment is paid back from the profits (cash flow) generated by the investment (project).  This method is a “first cut” analysis to evaluate the viability of investment.

Payback period is calculated using the following equation if the annual savings are equal:
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Where:

Initial Investment – Initial investment for a project

Annual Savings (Cash Flow) – Annual savings derived from the investment.

Consider an example of evaluating the purchase of pollution prevention equipment for a cost of $8,000, but provide a net annual operational saving of $3,500.  When the net annual savings is divided into the initial investment, the sample payback period is calculated as follows: 
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However, there are significant costs such as depreciation and taxes, which will cause cash flows differs from year to year, the payback period is determined when the accrued cash savings equal the initial investment.

For simple payback period, other significant costs such as depreciation and taxes are ignored in the calculation. 


Return on Investment or Rate of Return

Return on Investment (ROI) is the interest rate (rate of return) that depends on total capital investments at the start of the project, possible capital investments during the project time, yearly operation and maintenance costs, and savings and incomes, at the end of the project and the lifetime of the project (i.e., 30 years or 50 years).   In short, the rate of return makes the present worth of a given cash outflows (negative values) equal to the present worth all cash inflows (positive values) that occur at regular periods (i.e., yearly) for a given project duration.  

Again, the future cash flows are not adjusted for inflation, or any other future expected cost changes, the interests used are interests above the general inflation.  If the main costs and incomes in the projects develop significantly different from each other, and/or the general inflation, the cost indicators (present worth, ROI) lose some of their absolute relevance. They are, however, still useful in comparing different investment alternatives.
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