
Chapter 9

CAPITAL
BUDGETING

PROCESS 

Alex Tajirian



Capital Budgeting Process  9-2

© morevalue.com, 1997

1. INTRODUCTION

# Working with the left-hand-side of a balance sheet

# CAPITAL BUDGETING //INVESTING in Long-term Assets
! Definitions

" Capital: Fixed assets used in production

" Budget: Plan of in- and outflows during some period

" Capital Budget: A list of planned investment (i.e.,
expenditures on fixed assets)
outlays for different projects.

" Capital Budgeting: Process of selecting viable
investment projects.

" Financial investment vs. economic investment

! In this course, investments are needed in order to:

" Expand in existing markets.

" Enter new markets.

" Replace existing capital assets.
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! Where do these projects come from?

" Suggested by managers of plants & divisions 

" Upper management

! Upper management approves these projects

! Investment and financing decisions are independent. 

! Some common errors:
" Expansion without incorporating cost of financing 
" Cost cutting without looking at revenue side
" Ignoring alternative uses of capital

# TOOLS CAN BE USED IN:

! M&As

! Divestitures & spin-offs

! Correct-sizing

! Other
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# CAPITAL BUDGETING OUTLINE

! Develop tools & criteria of selecting projects (Ch. 8): Given
Q Relevant CFs
Q The required return of the project (i.e., the risk of use of

project CFs)

! Determine which CFs are relevant in project analysis (Ch. 10)

! Introduce possibility of forecast error in CF data used in
analysis (Chapter 11)

! Assume that k (cost of financing) is known until Ch. 12
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FINANCIAL MANAGEMENT
PROCESS
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CAPITAL BUDGETING &
FINANCING

INVESTMENT
DECISION

FINANCING
DECISION
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Capital
Budgeting

Managerial &
Entrepreneurial

Skills

MANAGERIAL TALENT &
INVESTMENTS
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2. TOOLS OF INVESTMENT DESIRABILITY

2.1 BASIC INTUITION
(1) Criteria

How fast you re-coup initial investment?
Benefits > Costs
Compare PV of cash inflows & PV of cash expenditure
Compare return on investment & cost of financing project

(2) A word of Caution

A manager needs to make a decision today (t=0) given
estimated/forecasted cash flows.  Obviously there is no
guarantee that the decision would always turn out as
anticipated.  However, what is important is that the manager
has to make the best decision at t=0 given all the relevant
information.

2.2 INDEPENDENT vs. MUTUALLY EXCLUSIVE PROJECTS:

## Independent: A project that has nothing to do with other projects
under investigation.

Example: Replace copy machine and build a new plant.

## Mutually Exclusive: You only need one of these alternative
projects.

Example: Buy IBM or Apple PC?
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2.3 TOOLS

3.1 Payback Period Method:

Criterion: For two mutually exclusive projects, choose the one that
pays you back your initial cost the sooner.

Example: Calculating Payback Period

Given the following CFs, and k = 10%, we get:

Investment Initial cost CF1 CF2

A $10,000 0 $14,400

B  10,000 $10,000    2,400

ˆ choose project B, since it pays back initial investment in one
year.

? Is this choice optimal?
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ˆ NPV ' PV of all Relevent CFs & Initial Investment

'
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(1%k)1
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% ...%

CFn

(1%k)n
& I0

' j
n

t'1

CFt

(1%k)t
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CFt

(1%k)t

' CF1[PVIFk,1] % CF2[PVIFk,2] % ... % CFn[PVIFk,n] & I0

3.2 Net Present Value (NPV) method:

L Payback ignores the concept of CFs. Ignores CF after payback
and risk of CFs.

ˆ̂ we need to look at the PV of these CFs net of any initial cost.

where,
CFt / Net cash flow (inflow - outflow) at time t 
I0 / Initial cost or investment outlays
k / cost of capital (financing)
 / required return reflecting risk of use of CFs

Note: CF0 / I0
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NPV measures the additional market value that
management expects the project to create (or destroy) if
it is undertaken.

Independent Projects : Choose All Projects with NPV > 0.

Mutually Exclusive: Choose projects with the highest
NPV.

Thus, 

NPV Criteria:

Since the objective of the manager is to maximize value, then for

Note: NPV > 0 is equivalent to PV of cash inflow > PV of cash
outflow.
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NPVA '
$14,400

(1%k)2
& 10,000 ' $1,901

NPVB '
10,000

(1%.1)1
%

2,400

(1%.1)2
&10,000 ' $1,074

Example: Calculating NPV

Given the following CFs,  and k = 10%, we get:

Investment Initial cost CF1 CF2

A $10,000 0 $14,400

B  10,000 $10,000    2,400

Solution:

ˆ̂ choose A, since it has the highest NPV if mutually exclusive,
or both if independent as they are both with NPV >0.

Alex Tajirian



Capital Budgeting Process  9-13

© morevalue.com, 1997

Remarks on payback method:
With payback method, project B is selected. Thus, if you ignore
amount, timing, and risk of CFs, then potentially you would end up
with the wrong valuation.

Both projects would add value to shareholders. However, if you
select project "B", you would not be maximizing shareholder value,
as "A" provides more value to shareholders. 

In general, if you accept a project with NPV <0, then you are
destroying shareholder value!
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Value created per share '
NPV

# of shares outstanding

'
$1,901
1,000

' $1.901

Example: Calculating additional Shareholder Value

Using a project's NPV = $1,901 and assuming that there are 1,000 shares
outstanding, then

Y If the project is adopted then the price of the stock should increase by
$1.90.
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ROI '
profit

investment

3.3 Internal Rate of Return Method (IRR)

# Motivation:
! “Internal” in that it is a rate of return that depends on the CFs

of the project.

! Return on investment (ROI) is a very intuitively appealing
concept; measured in % terms.

! Easy to determine profit if you have single CF in future.  What
about if we have multi-period payoffs?

Periods

0 1 2 3

CF from project -100 10 60 80

Profit would be calculated as:
Ending Value - Beginning Value = $80 - $100

But this calculation ignores the intermediate CFs, namely $10
and $60 in periods 1 and 2 respectively.
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NPV ' 0 ' CF0 %
CF1

(1 % IRR)
%

CF2

(1 % IRR)2
% ... %

CFN

(1 % IRR)N

IRR Criterion: Choose projects with IRR higher than cost of
financing.

Thus, when examining the return on a project, we need a
new tool that would incorporate all the cash flows of a
project.  

# Definition of IRR : IRR is defined as that particular k, such that
the project breaks-even, i.e., when NPV = 0.
Thus, 

Decision Rule:

L If [the cost of financing "k"] < IRR Y NPV > 0 Y Additional
value would be created.  Obviously the larger the difference between
k & IRR, the higher the NPV.

Note: Use IRR cautiously for mutually exclusive projects!
Limitations of IRR are discussed on p. 21.
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&100 %
300

(1%IRR)
' 0

Y 300
(1%IRR)

' 100

Y 100(1%IRR) ' 300

Y 100 % 100IRR ' 300

Y IRR '
300&100

100
'

200
100

' 2 ' 200%

ROI '
$300 & $100

$100
' 200%

Example: Calculating IRR (single future CF)

Given:

Period CF($)

0 -100

1 300

Solution:

The ROI is:
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Example: Calculating IRR  (multiple future CFs)

Given: 

Periods

0 1 2 3

CF from project F -100 10 60 80

IRRF = ?
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CF0 %
CF1

(1% IRR)
%

CF2

(1% IRR)2
% ... %

CFN

(1% IRR)N
' 0

&100 %
10

(1% .19)
%

60

(1% .19)2
%

80

(1% .19)3
< 0

&100 %
10

(1% .17)
%

60

(1% .17)2
%

80

(1% .17)3
> 0

Solution:

L To calculate IRR (just like YTM) there is no simple formula to
use. Thus, we need to use either trial & error method or a
calculator.  From definition of IRR,

! Guess an IRR, say IRR = 19%, then substituting in above equation
yields:

! You have guessed a number too high. Try a smaller #, say IRR =
17%, thus

ˆ̂ If you try IRR = 18.1%, you get correct answer.

IRRF = 18.1% (using either trial & error or calculator)
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NPV Flow Profile: Relation between NPV, IRR, and  "k"
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Problems With IRR for Mutually Exclusive Projects:

Problem 1: Consider two projects such that returnA = 15%, returnB =
50%, and k = 10%.  Which would you choose?

Now assume that they require the following initial investments:
IA = $1,000,000 while IB = $100

? Which would you choose?

ˆ̂ If initial investments are not equal, IRR ranking can be
misleading.

Problem 2: Possible existence of multiple IRRs.  Every time the CFs
change sign, you would get an additional IRR. (See NPV,
IRR, "k" profile) 

Problem 3: Possible conflict of ranking with NPV.
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AROR ' Accounting Rate of Return

'

j
t'1

accounting profit after tax t /N

(initial outlays % salvage value)/2

3.4 What tools does industry use?

Tool %  use of each
Tool

Primary method

NPV 21%

IRR 49

payback 19

AROR 8

Secondary method

NPV 24%

IRR 15

payback 35

AROR 19

where t is time, and N = # of periods

Source: Kim, Crick, and Kim, "Do executives Practice What Academics Preach?"
Management Accounting (November 1986), pp. 49-52.
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So Why Does Industry Still use IRR Despite Problems?

< percentage results are more intuitive than a $NPV; 50% return vs.
NPV = $500,000

< Since IRR gives you break-even cost of financing:
The number itself is of interest to managers; you want simply
to ask at what financing cost does project break-even?

< If a project's break-even is 100%, in a "normal" situation, you
wouldn't need to go through the trouble of estimating all the CFs, as
100% is considerably higher than a “normal” financing rate.

? Why Do Managers Use Payback with All of its
Problems?
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