Chapter 1: The Basics of Capital Budgeting
I.
What is Capital Budgeting?

The process of determining what capital projects to accept

Project Classification is the starting point for determining the appropriate discount rate


Replacement to maintain current operations


Replacement to reduce costs


Expansion of existing products or markets


Expansion into new products or markets


Pure research & development (example: pharmaceutical firms)


Exploration (example: energy firms)


Safety and /or environmental (government mandated) projects

II.
Decision Criteria
What are the major investment decision criteria?


Net Present Value - NPV


Internal Rate of Return - IRR


Modified Internal Rate of Return - MIRR


Payback Period - Payback 

Discounted Payback Period – Discounted Payback

Profitability Index - PI

What are they used for?


To evaluate the cash flows from capital investment projects


To make the accept or reject decision

A. 
The NPV Rule:

1. 
Why Is Net Present Value the Best Decision Criteria?

- 
It considers the time value of money (TVM)… a euro today is worth more than a euro in the future

- 
It considers all cash flows during the project’s entire life

- 
NPV lets you know exactly how much value is being added by the project

- 
You can set the appropriate required rate of return (discount rate or hurdle rate) depending on a project’s risk

2. 
Calculating Net Present Value (NPV:



NPV
=CF0
+     CF1    +    CF2    + ... +     CFt   



    
     (1 + r)1
 (1 + r)2
     (1 + r)t     

3. 
The NPV decision (accept/reject) rule:

- 
Accept the project (investment) if NPV > zero


- 
Reject the project if NPV < zero

4. 
What does a positive NPV mean?


- 
The PV of cash inflows > PV of cash outflows

- 
The value of the company is being increased by the amount of 
NPV


- 
The project meets the required rate of return…and then some
NPV Example 1:


A friend asks you to invest €20,000 and promises to pay you €26,000 at the end of 2 years.  Your required rate of return is 15%.  Do you take the offer?


NPV =CF0
+    CF2    




    
    (1 + r)2




NPV = -20,000 + 26,000
=>
-20,000 + 19,660





1.15 2

NPV = €-340

You should reject your friend’s offer!

*
If this were a capital investment project, acceptance would reduce the value of the company by €340!

*
Acceptance of the project would not increase the value of the company by €6,000!

The key variable here is the required rate of return (or discount rate).

The required rate of return (RRR) is:

*
The hurdle rate

*
The cost of capital (funds)

*
The best rate of return the company could expect on other projects of similar risk 

Note:


In a competitive market, positive NPV projects are considered rare and require diligent effort to uncover

NPV Example 2:


Two projects with identical cash outflows (investment =€1,000) but different timing of cash inflows.  Discount rate = 10%

NPV for project S:

(Large cash inflows come sooner)
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Net CF
    -1,000
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         100

NPV(S) =
€78.82
NPV for project L:

(Large cash inflows come later)
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Net CF
     -1,000
        100
        300
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         500

NPV(L) =
-€19.12
B. 
The Payback Rule:
Time period required for a project to generate enough cash inflows to recover the initial cost. 

The Payback decision (accept/reject) rule:
- 
Accept if payback period < maximum acceptable payback period.

- 
Reject if payback period > maximum acceptable payback period.

Advantages

- 
Easy to understand: the shorter the payback period, the better

- 
Quick indicator of the liquidity risk of the project (how long funds will be tied up)

Disadvantages

- 
Ignores time value of money 

- 
Ignores cash flows beyond acceptable payback date

- 
Acceptable payback date is usually an arbitrary cutoff point.  Risk is not 
quantified in a required rate of return.  The liquidity risk is simply a “rule of 
thumb”

Project S:
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NCF


Payback
=
years before
+
uncovered cost at end of year



full recovery

NCF during following year





=
2


+
100/300





=
2.33 years

If acceptable payback period is 2.33 or more years, you accept project S 

C. 
The Discounted Payback Rule:

Time period required for a project to generate enough discounted cash inflows to recover the initial cost. 

The Discounted Payback decision (accept/reject) rule:
- 
Accept if discounted payback period < maximum acceptable payback period.

- 
Reject if discounted payback period > maximum acceptable payback period.

Advantages

- 
Easy to understand: the shorter the payback period, the better

- 
Quick indicator of the liquidity risk of the project (how long funds will be tied up)
-
Does consider the time value of money
Disadvantages

- 
Ignores cash flows beyond acceptable payback date

- 
Acceptable payback date is usually an arbitrary cutoff point.  
Project S:
Assume a 10 percent discount rate
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PVNCF


Payback
=
years before
+
uncovered cost at end of year



full recovery

NCF during following year





=
2


+
215/225




=
2.96 years

If acceptable payback period is 2.96 or more years, you accept project S 

D. 
Internal Rate of Return

The IRR is similar to a bond’s yield to maturity.  It is the rate that makes the present value of cash inflows (CIF) equal to the present value of cash outflows (COF).  Thus, it is the rate of return that results in a zero NPV when it is used as the discount rate.

NPV

=
CF0
+      CF1        +   
  CF2      + 
... +      CFt   




       (1 + r)1

 (1 + r)2
          (1 + r)t     

0

=
CF0
+       CF1    
+
  CF2       + ... +
    CFt     




     (1 + IRR) 1
(1 + IRR) 2
 
(1 + IRR)t     

IRR Decision Rule

-
Accept the project if IRR > req’d rate of return (discount rate)

-
Reject the project if IRR < req’d rate of return (discount rate)

Advantages

- 
Considers TVM

- 
Considers all cash flows

- 
Easy to understand

Disadvantages

- 
May use unreasonable discount rate

- 
Can conflict with NPV if projects are mutually exclusive
IRR Examples:

IRR for Project S 
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Solve for the IRR.  That is the discount rate that solves this equation and makes the answer (NPV) equal to zero.

IRR for Project S
=
14.49%

IRR for Project L
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IRR for Project L
=
9.27%

The IRR is the most popular method, after NPV, for evaluating cash flows and is almost as good.  

Problems with IRR:

There are problems with using IRR rather than NPV with you are choosing between mutually exclusive projects:
- 
Independent projects: When evaluating multiple projects and any, none, or all of them can be accepted.  Acceptance of any project has no bearing on the acceptance or rejection of another.

- 
Mutually exclusive projects:  When evaluating multiple projects and only one can be accepted.  Acceptance of one project means rejection of the other(s).

There is never a conflict between IRR and NPV criterion when evaluating independent projects.  But when choosing between mutually exclusive projects, the IRR choice may conflict with the NPV choice under certain conditions.


The Scale Problem: A potential conflict exists when there are significant differences in the size of the cash flows.  An example would be if comparing a project with a €100,000 initial investment (COF) with another project with a €1,000,000 initial investment.  

The Timing Problem: A potential conflict exists when the timing of the cash flows for two projects are radically different.   This can result in a conflict between the NPV choice and the IRR choice at low discount rates.

Multiple IRRs: Projects with non-normal (non-conventional) cash flows may have multiple IRRs.  A normal (or conventional) cash flow is a cash outflow at the beginning of a project, followed by cash inflows thereafter.  

The NPV Profile:
NPV graphed against the discount rate 

Recall the NPV & IRR acceptance rules:


NPV: 

Accept the project if NPV > zero


IRR: 

Accept the project if IRR > RRR
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Any project with a positive NPV will also have an IRR that exceeds the discount rate (required rate of return).  

NPV Profiles for Mutually Exclusive Projects:
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Example:
IRR vs NPV for Mutual Exclusive Projects

        
 Cash Flows   


     A


    B

-10,000

-10,000

 10,000

   1,000

  1,000

   1,000

  1,000

 12,000

IRR for A _____________

IRR for B is ___________

NPV at 0% ____________

NPV at 0% ____________

NPV at 10% ___________ 

NPV at 10% ___________

NPV at 15% ___________

NPV at 15% ___________

Which project is acceptable if they are independent?  Why?

Which project is acceptable if they are mutually exclusive? Why?

E. 
Modified Internal Rate of Return
-
Accept the project if MIRR > req’d rate of return (discount rate)

-
Reject the project if MIRR < req’d rate of return (discount rate)

Advantage:

Let’s you decide the reinvestment rate!
Cost
=
Terminal ValueT   


(1 + MIRR)T
Given:
Cost, TV

Solve:

MIRR

F. 
Profitability Index (PI)

PI 
=
(PV of Cash Inflows)/(PV of Cash Outflows)

The PI is the ratio of the PV of the project’s cash inflows to the PV of the project’s cash outflows.
PI for Project S 

PVCIFS 
=    500     +    400      +     300    +    100    
 = 
1,078.82



  (1+.10)1        (1+.10)2        (1+.10)3      (1+.10)4

PVCOFS 
= 1,000

PIS

= 1,078.82/1,000
=
1.07882

PI Decision Rule

-
Accept if PI > 1.00


-
Reject if PI < 1.00

Advantages

- 
Considers TVM

- 
Considers all cash flows

- 
Uses reasonable discount rate

- 
Useful when faced with capital rationing.

Disadvantages

- 
Cannot distinguish projects of vastly different scale

- 
May conflict with NPV when evaluating mutually exclusive projects

Profitability Index vs NPV for Mutually Exclusive Projects
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Cash Flows

Project A

-€10


€15

Project B

-€1,000

€1,250






      A


B


NPV at .10


€ 3.64

€136.36


PI at .10


 1.364

 1.136


According to NPV, you choose B.


According to PI, you choose A.
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