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The refinery needs filters every year for six years.  Those filters are priced $175,000 at the beginning of the 
first year.  The price of filters grow by 8% in each year.  Thus,  
 
• The filter required at the beginning of next year would cost $175,000*(1.08).   
• The filter at the beginning of the 3rd year would cost $175,000*(1.08)2.  
• The filter at the beginning of the nth year would cost $175,000*(1.08)(n-1). 
 
The spreadsheet in Exhibit 1 calculates the costs of the filters: 
 

 
 
Exhibit 1: Spreadsheet to calculate cash flows due to filter liability. 
 
The refinery is evaluating its capital programme with an assumed cost of capital of 18% per year.  This 
means the refinery is able to borrow money or raise money from the stock market at an average interest rate 
of 18% per year.  The bankers may offer loans for less than 18%, while the stock market may be expecting 
more than 18% annual return, but the weighted average is 18%.  In other words, if the refinery need to 
invest in some kind of capital project, it should ensure that it will generate at least an 18% return. 
 
Supposing that the oil refinery had $100 now, and it chooses to invest it in some known aspect of its 
business, it could earn a return of 18%.  Let’s say it invests the $100 in its own stock, the dividend paid at 
the end of this year would be $18.  Therefore, if it chooses to invest in something other than its own stock 
(i.e. the expensive heat exchanger system (HXS) that avoids the need for filters), then the return had better 
be more than 18%. 
 
If we choose to invest in the HXS, we are effectively avoiding liabilities.  The liability of the filters required 
at the end of the present year is $175,000 -- but we need to discount this back to the beginning of the 
present year, in order to compare it with the investment required in the HXS today (which would avoid the 
liability in a year’s time). 
 
So what is the discount rate?  If instead of investing in the HXS, we invest in our own stock, we expect to 
earn 18% dividend at the end of the present year.  Thus, $100 today will be worth $118 at the end of the 
present year.  In other words, the discount rate is 18%. 
 
We plug the numbers from Exhibit 1 into our universal Net Present Value Calculator spreadsheet (available 
from the course website), we get the results shown in Exhibit 2.  Thus, the HXS would only be worthwhile 
if it costs less than $721,300 to install, operate and maintain. 
 



 
 
Exhibit 2: Calculating the Net Present Value of oil filter liabilities 
 


