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Capital budgeting refers to an investment into a long term asset. It must be noted that 
all investments have a cost and that investments should always have benefits such as 
increasing sales, reduced costs or improve productivity and efficiency.  
The investment decision process involves:  

• The generation of investment proposals  
• Evaluation and selection of capita projects:  

-‐ Assembly of data 
-‐ Forecasts of cash flows and  
-‐ The timing of cash flows 

• Approval and implementation 
• Monitoring  

 
Net Present Value 
NPV is the difference between the present value of future cash flows and the cost of 
investment. If the answer we receive is positive, the we will invest into the proposed 
asset, however, if answer is negative then we do not invest into the asset.  
This is because a positive number will have already covered the cost of acquiring the 
asset and in addition, paying off dividends.  
 
The formula for the net present value is:  
      
 
1.    NPV 
 
 
     OR 
 
2.    NPV = CF0 + CF1 (1+ r) –n + CF2 (1+ r) –n …  
 
 
 
Where r is the required rate of return and;  
           CFt is the cash flow for time t 
 
Eg1: A firm can acquire a machine for $18, 000. This will result in an increase in its net 
cash flows by $5,600 per year for 5 years. At the end of 5 years the machine has no 
value. What is the NPV if the required rate of return appropriate for this project is 10%?  
 
 
 
 
 
 
Therefore we will invest into this project because its Net Present Value is positive.  
 
 
 
Eg2: With second Formula 



Consider the following cash flows for a new business investment: With a 15% discount 
rate.  
 
 
 
 
 
NPV = CF0 + CF1 (1+ r) –n + CF2 (1+ r) –n …  
 =  - 1500 + 560 (1+15%) -1 + 758 (1+15%) -2 + 540 (1+15%)-3  
 = - 84.83 
Decision: Therefore we do not accept this project.  
 
Eg3: With third formula (focus on project Blake) 
The project cost $8 500 today.  
 

 
 

 
 
 
 
 
 

 
 
 

 
Internal Rate of Return (IRR) 
The internal rate of return is closely related to the NPV. It is the rate of return based on a 
projects cash flows. Rather than displaying a dollar amount figure (like the NPV) the IRR 
displays a percentage rate instead.  
As a general rule, we accept the project with an IRR greater than the required 
return and reject those with an IRR less than the required return.  
 
Eg 2: What is the IRR of an Investment that costs $1000 today and will return a single 
cash flow of $1200 in one years time? Would you accept the project if the required 
return (discount rate) is 15%?  
 
 
   
 
 
 
 
Therefore the IRR = 20% 
 
Yes, we would accept this project because the IRR (20%) is larger/greater than the 
required return of 15%.  
 
Eg 3: What is the IRR of the investment in example 1? 

“A firm can acquire a machine for $18, 000. This will result in an increase in its 
net cash flows by $5,600 per year for 5 years. At the end of 5 years the 



machine has no value. What is the NPV if the required rate of return appropriate 
for this project is 10%?”  

 
 
 
 
 
 
IRR = 16.8%  
Therefore since the IRR is 16.8%, we would invest into the project because it is larger 
than the required rate of return of 10%.  
 
Payback Method 
The payback period is the length of time required for the investment’s stream of cash 
flows to equal the investments initial cost. Therefore the question will be; how long does 
it take to get your money back?  
 
The problem with this method is that it completely ignores the concept of ‘time value of 
money’. As a result, the income beyond payback date is ignored.  
 
The payback period is determined by adding expected cash flows for each year until 
the total is equal to the original outlay (cost of the investment). Therefore when given a 
time payback period, we would accept the investment project if payback period is less 
than the specified payback period and therefore we would reject the project if the 
payback period is beyond the specified cut off.  
 
Eg 4: Using example 1’s figures: The investment cost $18,000 and the equal cash 
flows are $5,600 for 5 years. Is this project acceptable if the required payback period is 
4 years?  
 
ANS: Payback period: 18, 000/5,600 = 3.2 years.  
 
Therefore, Yes, the project is acceptable if the required payback period is 4 years.  
 
Another example to calculate payback method:  
 

Equation:   
Prior year before breakeven + Subtotal of 
year before breakeven / cash flow year after 
breakeven  
 

2 + 9000 / 24000 = 2.375 
                            = 2.38 
 

 
The advantages of the payback method is that:  

• It is relatively simple to calculate  
• Provides an insight into risk – Shorter payback = less risky  
• Often used for small investment amount  
• A measure of liquidity  

 
The disadvantages of the payback method is that:  

Year Cash Flow Subtotal 
0 - $55, 000 - $55, 000 
1   $19, 000 - $36, 000 
2   $27, 000 - $  9, 000 
3   $24, 000   $15, 000 
4   $  9, 000   $24, 000 



• It fails to give any consideration to cash flows after payback.  
• Time value of money is ignored  
• Selection of cut-off period for acceptance is arbitrary  
• Biased against projects which don’t yield the highest cash flows for a number of 

years  
• Does not always maximize shareholders wealth.  

 
Discounted Payback 
The only difference between the discounted payback and the payback method is that 
the discounted payback method accounts for time value of money.  
 
Accounting Rate of Return 
The accounting rate of return is a measure of efficiency that displaces the ratio of 
income to an asset. (salvage value is what the asset is worth if you sell it at that period).  
The equation for the ARR: 
 
 
 
General rule:  

• The result is compared to a pre-set return that the company requires. If the 
calculated ARR is above or equal to the pre-set return then we accept, if it is 
below then reject it.  

 
Eg 5: A firm plans to buy a machine for $18 000 that is predicted to generate profit is 
$2000 each year for five years. What is the account rate of return?  

• Average profit = $ 2000  
• Average book value = (18000+0)/2 = 9000 

 
Therefore the ARR would be 2000/9000 = 22% 
 
The advantage of ARR is that: 

• Simple to calculate  
• Profit figures are available  
• Considers income for each year of the projects life  

 
The disadvantages of the ARR is:  

• Time value of money is ignored  
• Related to net profit instead of actual cash flow  
• Profit will depend on depreciation charges.  
• Ignores the required rate of return  
• Does not consider risk  

 
Net Present Value and Internal Rate of Return compared  

• Both methods apply time value of money concepts  
• The IRR does not place a monetary value of a project, however, NPV does. 

Investors would rather see dollar figures rather than a percentage figure.  
• If the NPV is positive then the IRR will be higher than the discount rate  
• It must be noted that the NPV is the superior method because it displays the 

dollar amount how much better off an investor/company will be.  
 
 
 



Investment Relationships 
• Mutually exclusive projects – There are a vast options of investments but you 

can only choose one.  
• Independent projects – There are vast options of investments but you can 

choose more than one investments.  
 
 
Selecting Mutually Exclusive Projects  

 
 
  

1. If this was an independent project you can pick all of them but since it’s a 
mutually exclusive project you can only pick one and according to the IRR you 
would pick Project B.  

2. Under the NPV, you would pick project A. It must be noted that when there is a 
conflict/contradiction with the two methods, we always agree with the NPV.  

 
 
Capital Rationing  
Capital rationing is the concept of having a budget in which you have to work. You rank 
each budget in order of profitability on NPV and then use your budget and invest in 
those project until your capital runs out. ! 
 
Hard Capital Rationing: Usually imposed by the market or lenders who are unwilling to 
provide funds.  
Soft Capital Rationing: Often imposed by management as some managers may decide 
not to invest into the project even if the NPV is positive or if it is feasible due to the level 
of risk or incompetency.  
 
Profitability Index 
The profitability index shows relative profitability of project or present value benefits per 
dollar of cost. This is also known as the benefit-cost ratio.  
 
Formula is:   
 
 
The general rule is if the PI is larger than 1 then we accept, if it is equal to one then we 
are indifferent and if it is less than 1 then we reject. 
 



Example 6: Using the same figures from example 1, the machine cost $18,000 and the 
NPV was $3,228.  
 
PI = (3228 + 18000) / 18000 
PI = 1.1793 
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