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Learning Outcome Statements

The candidate should be able to:

a. describe the capital allocation process and basic principles of
capital allocation;

b. demonstrate the use of net present value (NPV) and internal rate
of return (IRR) in allocating capital and describe the advantages
and disadvantages of each method;

c. describe expected relations among a company’s investments,
company value, and share price;

d. describe types of real options relevant to capital investment;

e. describe common capital allocation pitfalls.
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Los a:Types of Decisions in Corporate Finance




Los a:Process of capital allocation

Why CapitalBudgeting?

The objective of every business or company is to create long term profitability out of the capital it receives from multiples sources, namely debt
and equityholders.

Capital budgeting is aimed at allocation of such capital in long term projects or investments. As long-term projects span across multiple years,
the cash inflows and cash outflows of all the years during the life time of projects are taken into account.

There are different techniques used in this assessment of financial feasibility of such projects, some of them use the concept of TMV while
others do not prefer to.

Thereasonwhy TMVshould be used canbecitied through the following example:

Transaction on the same day: BUY S ($10) (Cash  sgLL S ($12) PROFITS

transaction)

Transaction over the years: BUY $ (510) SELL s ($12)

(Interest)

Hence, when cash outflows and inflows of a project extend to multiple periods, we need to apply the capital budgeting
process to determine feasibility of the transaction.
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Los a:Process of capital allocation

CapitalBudgeting ( Process of identifyingand evaluating Capital Projects)

* Refers to planning for proposed capital outlays and financing of these outlays; . .
PAnMIng Tor PTop g Y © Y Capital Budgeting
b [ -

Evaluating Projects for which cash flows will be received over a period longer than a year.
buliding of this plant?”

* Decision should be consistent with the goal of maximizing shareholder value. N & .,
q‘/’ec’ 2 2
g’ TRe?

Capital
|dentifying layouts Making Evaluate =

the project and decisions and review
financing

Capital project
* Project involving huge sum of money outflow to purchase a capital asset (long-term asset for use) and

* Typical cash flow pattern — Outflow at initial level followed by a stream of Cash Inflows in the future.




Los a:Process of capital allocation

Generatingldeas

=  Generateideas frominside or outside of the company

Analyzing Individual Proposals

= Collectinformation and analyze the profitability of alternative projects

Planning the CapitalBudget

=  Analyze the fit of the proposed projects with the company’s strategy

Monitoring andPost-auditing

Compare expected and realized results and explain any deviations
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Los a:Process of capital allocation

Different examples of Capital Projects

1. Replacement projects:Replacing old equipment with new one (cash flows can be predicted with more
certainty)

2. Expansion projects: Expanding current production capacity (comparatively requires more analysis to
determine the cashflows)

3.New product or services: Introducing new product or service (more rigorous analysis is required to find
out cash flows, carries more risks)

4. Regulatory, safety and environmental: Required by government or some external party. May generate no
revenue.

5. 0ther projects: Risky projects difficult to analyse by usual method (R&D) or pet projects of someone in
the company (CEO buying a private jet)

Project Sequencing

* Sequenced through time, so that investing in a project creates the option to invest in the future projects.

* Example: A chemical company can first select a Rroje_ct of establishing the chemical plant and then to use
the excess heat of chemicals it can establish a chemical power plant
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Los a: Types of Projects

1. Mutually ExclusiveProjects
* One Project can only be selected from a set of projects.

e Acceptance of one would imply the rejection of the other.
* Compete directly with each other:
a) Either old machinery can be repaired, or be replaced by a new
machinery
b) Purchase of a laptop — Either Dell or HP

2. Independent Projects
* These projects can be selected irrespective of the other project.

* Acceptance of one project DOES NOT mean the rejection of the other.
DO NOT Compete directly with each other:
a) Entering a new market — South Africa and Egypt — BOTH can be
done at the sametime
b) Purchase of CDs — Moser Baer and Sony — BOTH can be done at
the sametime
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Los a:

Types of Projects

Mutually ExclusiveProjects

One Projectcan only be selected from a set of

projects.

other.

a)

b)

Acceptance of one would imply the rejection of the

Compete directly with each other:

Either old machinery can be repaired, or be

replaced by a new machinery

Purchase of a laptop — Either Dell or HP
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Independent Projects

* These projects can be selected irrespective of the other

project.

* Acceptance of one project DOES NOT mean the rejection

of the other.

* DO NOT Compete directly with each other:
a) Entering a new market — South Africa and Egypt —

BOTH can be done at the same time

b) Purchase of CDs — Moser Baer and Sony — BOTH

can be done at the same time



Los b: Techniques of capital allocation

Payback
Period

Average
Accounting
Rate

Internal Rate

of Return (IRR) Profitability

Index (PI);
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The methods which are used

to evaluate the project based

on its cash flows are known as the
techniques of capital budgeting.

Each technique has a
different mathematical
construct to evaluate the
project. Each of these have
their limitations and
advantages, vis-a-vis other
techniques.

Due to a difference in the
basic construct, the

evaluation result may be
DIFFERENT.
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Losb:Tech1— Payback Period(PBP)

* |tis the time taken to recover the initial cost of an investment.
* DecisionCriteria:Shorterthe PBP, betteristhe project.
* Itis more widely used in industries where the lifecycle of the project is very short.

* Used when an investor is more interested in capital preservation, rather than in earning

interest.
. Limitations
* Cash flows post the PBP are not considered. Year CFAT Year CFAT
* Time Value of money is ignored. 0 -3000 0 -3000
* Profitability of the project is ignored (unlike NPV).
1 1,500 1 600
* PaybackPeriodForA
2 1,200 2 900
= 2+(3000-2700)/900 =2.33
. 3 900 3 1,200
PaybackPeriod ForB
4 600 4 1,500
= 3+(3000-2700)/1500=3.20
5 1,000 5 1000

Initial Investment - 3,000

PBP 2.33 3.20

Payback Period is a good measure of liquidity. Also, since PBP ignores the terminal or
salvage value, it is a poor measure of Profitability.
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Llosb:Tech1l— Improved — Discounted PBP

* The discounted payback method uses the present value of the project's estimated cash flows.
* Itis the number of years it takes a project to recover its initial investment in present value terms.
* Itisalwaysgreaterthanthepaybackperiod without discounting.

* Limitations
* Cash flows post the DPBP are not considered.
* Profitability of the project is ignored (unlike NPV).

vengeance, retribution,
what are other retaliation, requital, gain,
words for revenge, reprisal, return,
payback? profit, reward

[,.

\ ,




Example Problem
| Poea eoes
Discounted CF @ Discounted CF
Year CFAT 6% Year CFAT ® 6%
0 -3000 -3000 0 -3000 -3000
1 1,500 1415 1 600 566
2 1,200 1068 2 900 801
3 900 756 3 1,200 1008
4 600 475 4 1,500 1188
5 1000 747 5 1000 747

Initial Investment -

DPBP ?

3,000 ;Cost of capital is 6%

?
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Solution

PaybackPeriodForA
= 2 +3000-2483)/756=2.68
PaybackPeriodForB
= 3+(3000-2375)/1188=3.53
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Losb:Tech2 — Average Accounting Rate of Return (AAR)

Average net income
« AAR:=

Average book value

* AAR can be easily calculated and is easy to understand.

® However, it has a few disadvantages:

* |t is based on accounting income and not cash flows and
* |t does not account for time value of money.



Example Problem

A firm invests project for S100000 with 5 years life. The asset is depreciated
on a straight line basis and is expected to produce the following net income

for the firm =7

ARR

PAT

20000

30000

10000

15000

25000
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Solution

(20000+30000+10000+15000+25000)/5
AAR = = 40%
(100000 +0)/2
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Losb: Tech3 — Net Present Value (NPV)

* NPV is the profitability of the project on a present value basis. Few discount all the CFs to PV and then
compare them.

* As the name suggest, it is the NET difference between the present value of Cash inflows and the present value of cash
outflows discounted at the required rate of return.

NPV = PVCI| - PVCO

* As a conventional pattern of cash flow, PVCI can be expressed as:

n

pvcim ¢k, L[ CF,
(1@k)  (1@k)? (1BK)" a0 (1B k)

* Where
* CF;= after tax cash flow at timet
* k =required rate of return for project

* Decisioncriteria

NPV >0 The project may be accepted.
NPV <0 The project should berejected.

The Company is indifferent to accepting or rejecting of the project. The

NPV =0 project does not add any value to the shareholder.
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Bample Problem

Project A Project B

Year CFAT Year CFAT
0 -3000 0 -3000
1 1,500 1 600
2 1,200 2 900
3 900 3 1,200
4 600 4 1,500
5 1000 5 1000

Initial Investment - 3,000; Cost of capital is 6%

NPV ? ?
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Solution
n
NPVICFO—i—C—Fll—I—C—F‘?'Z—I—...—I—C—an: itt
1+ k) 1+ k) 1+k) —o (1+k)
where:
CF, = initial investment outlay (a negative cash flow)
CF_, = after-tax cash flow at time z
k — required rate of return for project

Demo of Calculator Keys (for project A):

Clear CF keys by pressing CF 2nd Clear Clear. Press CF
Cfo =-3000, CF1=1500,CF2=1200,CF3 =900, CF4=600,CF5=1000
NPV, | = 6 Enter, Press down arrow key, CPT.

Afterapplying the above functionsin calculator, we get:
NPV of Project A =1461.26 NPV of

ProjectB= 130998

Project A will be selected as it is more profitable and will add greater value to the shareholder’s health in comparison
to Project B.



Bample Problem

Choosing the correct rate of discount is crucial for effective project evaluation process.

CFAT

Year
1

2

10,000
11,000
10,500
14,000

12,500

Initial Investment - 48,000

WACC is 6%, NPV =?

WACC is 10%, NPV =?
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Solution
 Answer 1:
1,820.91 5,563.20
e Answer 2:

After Tax Cost of Capital NPV

6% 469.96
10% (4,605.67)

Observation: Asthe cost of capital (discountrate) increases, NPVreduces becausecash flowsarediscounted
atahigherrate,andhence havelesser presentvalue.
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Los a:Important Capital Allocation Concepts

1. Evaluation of decisions is based on cash flows, not on the accountingincome.

2. Cash flows are analysed on an after-tax basis, because shareholders get the benefit from profit after tax only. Please
note that:

Cashflows After TaxisNOT EQUALto NetIncome. (PAT from Income Statement).

3. Evaluation is based on Incremental CashFlows

» Difference between the cash flows with project and those without the project under consideration.
This cash flows should be taken for analysis and not the total cash flows.

4. Timing of cash flows affects decisions because of timevalue of money.
e Earlier cash flows are more valuable than future cash flows.

=

5. A project must earn equal to, or more than, its opportunity Costto be accepted (like a benchmark).
* Opportunity Costs is the profit that would have earned through the next best project.
* E.g.: Investment in Stocks versus Interest Income in an FD
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Los a:iImportant Capital Allocation Concepts

6. Sunk Costsdo not play any role in Capital Budgeting

* |tis the cost which cannot be recovered (whether the project is selected or not).

E.g.: Money paid to the market research firm for determining demand for a new product, purchase price of the old machinery

which is now contemplated should be replaced.

7. Externalities MUST be considered while evaluating aproject
* |tis the effect of the investment on other aspects besides the investment itself.

* |t can be a negative impact or a Positive Impact.

e Cannibalization: One product of a company eating over the share of another product of the same company, for example:

Maruti Suzuki’s Alto model’s sale being impacted due to the launch of A-Star model.

8. Financing costs (like interest rate) are not considered as a part of the cash flows, because they are already considered in project's

hurdle rate (required rate of return).

9. Patternof CashFlows @
a) Conventional Cashflow—0One initial cash outflow which is followed by series of inflows

b) Nonconventional Cash Flows—Cash flows can flip from positive to negative after the initial outflow
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Los a:Important Capital Allocation Concepts
10. Role ofDepreciation
* Depreciation is a non-cash expense, hence does not play any active role in determining CF.
* However, since it is a tax-deductible expense, it leads to tax saving.
* Reduced tax outflow is deemed to a cash inflow.
* Twoapproachestocalculate CFAT
1. CFAT=PBDT*(1-T)+DepxT
2. CFAT = PAT + Dep
11.GainorLosson Capital Asset
* Whenever a capital asset is sold, gain/loss is calculated.
* Gain (or Loss) = Scrap or Sale value - Book Value (on the date of Sale)
» This capital gain (or loss) is taxable, thus results into additional taxes (or tax savings).
* NetCashFlowincaseof:

1. Gain = Sale Value — additional taxes

2. Loss = Sale value + Tax Savings (deemed inflow)
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Los a:Important Capital Allocation Concepts

12. Working CapitalAdjustment

* In case a new capital asset is purchased, there is a change warranted in the operational or working capital requirement

also.
* E.g., a bigger machinery will
* Need more stock of Raw material — Additional Raw Material
* Will have more WIP at any point in time — Additional WIP
*  Will produce more finished output — Additional finished goods
* Overall, more investments are required in the Working capital
* Adjustments requiredare:
1. Treat the ADDITIONAL working capital as cash out flow at T  (as part of the initial cashflow).

2. Treat the same amount as cashinflowattheend ofthe project (as part of the terminal value).
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LosbiTech4 — Profitability Index (PI)

* Plisthe INDEXED return earned by the project over its initial cash outflow.

* Plis the present value of a project's future cash flows divided by the initial cash outlay.

cW”L o
PV of futurecash flows , NP\ o
Pl = =1+ Q
CF, CF,
* Decision criteria;
* If PI> 1.0, accept the project = If NPV is>0, PI>1

* If PI< 1.0, reject the project = IfNPVis <0, PI<1



Example Problem

ojects

Year

Pl

0

CFAT
-3000
1,500
1,200
900
600

1000

Initial Investment -3,000; Cost of capital is 6%

?

Year

0

4

5

CFAT
-3000
600
900
1,200
1,500

1000
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Solution

Project A Project B

Pl

Year

CFAT Year
-3000 0
1,500 1
1,200 2
900 3
600 4
1000 5

Initial Investment -3,000; Cost of capital is 6%

4461.26/3000 = 1.49

CFAT
-3000
600

900

1,200
1,500

1000

4310/3000 =1.43
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LosbiTech5 — Internal Rate of Retumn (IRR)

« IRR is the return that can be earned on the capital invested.
« It is the MWR (Discounted Cash Flow Application).

« From a mathematical perspective, IRR is the discount rate that equals the present value of the incremental
after-tax cash inflows to the initial cost of the project.

* Inequation form, this is expressed as: PV (Cash Inflow) = PV (Cash Outflow)

CR, ,_ CR CF
(1+IRR)!  (1+IRR)?>  (1+IRR)"

NPV =0 = (CF,) +

 Decision Criteria:
« If IRR > the required rate of return, accept the project.
« If IRR < the required rate of return, reject the project.
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Example Problem

Year CFAT Year CFAT
0 -3000 0 -3000
1 1,500 1 600
2 1,200 2 900
3 900 3 1,200
4 600 4 1,500
5 1000 5 1000

Initial Investment -3,000

IRR ? ?
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Solution

Demo of calculator keys (for project A):
Clear CF keys by pressing CF 2nd Clear Clear. Press CF.

Cfo =-3000, CF1=1500, CF2 = 1200, CF3 = 900, CF4 = 600, CF5 = 1000

IRR CPT

IRR (for project A): 25.04%

IRR (for project B): 19.25%



Los b:NPV Profile

NPV Profile is the graph that shows a project’s NPV as a function of various discount rates.

e NPV on Y-axis and Discount Rate on X-axis.

* The discount rate where NPV is O, is the IRR.

* When discount rate = 0, NPV reflects the undiscounted difference between inflows and outflows.

NPV

A preferred

over B

B preferred
/ over A
Crossover Rate

Aispreferable B is preferable
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Los b:NPV Profile

* A’s cash inflows are farther as compared to B’s cash inflows.

* As aresult, the impact of rate hike is more prominent in case of A’s NPV, as compared to B’s NPV.

* For most projects, the NPV and IRR rule will yield the same result. In some cases (like the one
above), while IRR of B > IRR of A, A will have a higher NPV before crossover rate, and B will have

higher NPV after the crossover rate. However, the most appropriate and theoretically sound

criterion is NPV.
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Los b:IRR vsNPV

For conventional projects, the NPV and IRR will yield the same result on whether to invest or not to invest.

NPV and IRR may give conflicting results for different project sizes. Thus, choose NPV.

NPV is theoretically the best method. However, a limitation is that it does not include any consideration to the size of the

project. For example, an NPV of $100 is good for project costing $1000, but not so great for a project costing S1 million.

Advantage of IRRis that it measures profitability as a percentage of the return on the investment.

Limitations ofIRR
* IRR might give conflicting project ranking as compared to NPV for mutually exclusive project.
* Multiple IRR may be there in case of unconventional cash flow pattern.
* No IRR may be there in few cases

* IRR assumes that yearly returns are invested at the IRR. This may not always be possible.
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Los b:Ranking Conflicts: NPV vs IRR— Pointsto Remember

The NPV and IRR methods may rank projects differently.

* If projects are independent, accept if NPV >0 produces the same result as when IRR > r.

* |If projects are mutually exclusive, accept if NPV > 0 may produce a different result than when IRR > r.

Drawback ofIRRandwhy NPV is preferred

The source of the problem is different reinvestment rate assumptions.

* Net present value: Reinvest cash flows at the required rateof return

* |nternal rate of return: Reinvest cash flows at the internal rate ofreturn

The problem is evident when there are different patterns of cash flows or different scales of cash flows.
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Los b:Preference of Capital BudgetingMethods

Gist:
1) In terms of consistency with owners’ wealth maximization, NPV and IRR are preferred over other methods.
2)Larger companies tend to prefer NPV and IRR over the payback period method. 3)The

payback period is still used, despite its failings.

4)The NPV is the estimated added value from investing in the project; therefore, this added value should be reflected in

the company’s stock price.
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Los c: Relationship between Investments , value and share price

NPV is the addition to shareholders wealth (at T o) by taking an action and discounting its CFs using WACC.
Wealth of the shareholders is measured by the share price.
Therefore by Fundamental Analysis, NPV is an addition in the Market capitalizationat T .

The value of the company is the value of the existing investments, plus the NPV of all future investments.

If a project has an NPV of $250 Mn and the current value of the company is $5,000 Mn (100 Mn outstanding shares), the total

market cap will increase by $250 Mn.

 Share price should increase by $2.5 (5250 Mn divided by 100Mn)

* New share price will be $50 + $2.5 = $52.5

Because of speculations and other forces prevailing in the capital market,

the above relation might not hold true at all fime
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Los c: Relationship between Investments , value and share price

Firms/Companies have fixed amount of capital to allocate amongst capital projects.

Capital rationingis the allocation of this fixed amount of capital among the set of available projects, such that the selection will
maximize shareholder’s wealth.

Project’s with negative NPVs are to be discarded, irrespective of the availability of capital.

1. Hardcapitalrationing—funds allocated to the manager of capital project cannot be increased.

2. Soft capital rationing — manager of capital project is allowed to increase the allocated capital budget, provided they

can justify the creation of shareholder value on that additional capital before the senior management.

Profitability Index is used to rank projects on the basis of their relative returns
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Los d:describe types of real options relevant to capital
investment;

Real options are options that allow companies to make decisions in the future that alter the value of capital

investment decisions today. Hence instead of making all the decisions today at time zero, the company can make

additional decisions or part of the decisions as the company progresses basis economic events. Some of the option

are:

1. Timing Options: Delay the investment based on better information, it can improve the NPV

2. Sizing Options: Abandonment option: if the financial results are not good, Growth Option: the company can
allocate more capital, if the results are better than expected

3. Flexibility Options: Price setting option: Increasing prices, if demand exceeds capacity, Production flexibility
Option: Increasing the production or running production overtime if demand is better than expected

4. Fundamental Option: These are options which are fundamental to the business nature. For e.g. If oil prices are
low, then don’t drill the oil well

It is important for the management to consider the below common sense approaches when evaluating

fundamental options

e If NPV is positive without real options then with options the value will be higher

* Use Project NPV, removes the effect of funding benefits of debt

e Use decision trees

e Use option pricing models



Los e. describe common capital allocation pitfalls.

Following are the common pit falls of capital allocation

1.

©®NOU A WN

Not incorporating economic responses of competition in
investment analysis

Misusing capital allocation templates

Pushing Pet Projects

Basing investment decisions on EPS

Using IRR to make decisions

Incorrectly accounting for cashflows

Incorrect estimates of overhead costs

Not using proper discount rates

Over and under spending on capital allocation

10 Failing to consider alternatives
11. Incorrect handling of sunk and opportunity costs
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KNOWLEDGE CHECKS
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Knowledge Check

Which of the following is the least accurate about discounted payback
period?

A. It ignores the terminalvalue

B. Itis shorter than the regular payback period

C. Itis the time taken by the present value of cash flows to equal the initial
investment



Solution

(B) It is always greater than the regular payback period.
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Knowledge Check

Which of the following statements is the least accurate?

A.If NPV for a project is negative, then its IRR can be positive.
B.Cash flows in capital budgeting should include opportunity costs.

C.Discounted payback period is smaller than the normal payback period.



Solution

(C) If the cost of capital >IRR then NPV can be negative, whatever is the
value of IRR.

Cash flows should include opportunitycosts.

Discounted payback period is larger than the normal payback period,

because future cash flows are discounted and their PV is less than the
undiscounted value.
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Knowledge Check

A company X bought a machinery for $100 and expects to give the
following cash inflow: Year 1: 50, Year 2: 40, Year 3: 10, Year 4: 15.

The Required rate of return is 4%. Calculate the Payback Period and
Discounted Payback Period.

A. 3 and 3.47
B. 3.47 and 3
C. 3and4

careers



Solution

The correct answer is 3and 3.47.
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Knowledge Check

Sigma Tech has a net worth of $4 million and Global Inc has a net worth
of $500 million. Which of the following methods of capital budgeting is
the most likely to be used by these companies?

A. Sigma should use the NPV method

B. Global should use the discounted payback method

C. Sigma should follow the discounted payback method



Solution

» (C) Sigma is a smaller company as compared to Global, hence is more
likely to follow the discounted paybackmethod.
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Knowledge Check

In the capital budgeting process, three of the major steps are:

A.Analyze the project proposal, create firm wide capital budget and monitor
decisions.

B.Analyze the project proposal, raise capital and monitor project performance.
C.Analyze the project proposal, create firm wide capital budget and raise capital



Solution

(A) Capital budgeting has 4 steps. In none of the steps, capital is raised
in the capital budgeting process.
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Knowledge Check

Which of the following costs is least likely to be used in capital
budgeting analysis?
A.Fees paid to a marketing research firm to estimate the demand for a new
product prior to a decision on the project.

B.Cannibalization of its existing product market due to the launch of another
product by afirm.

C.The tax saving affect of depreciationcost.



Solution

(A) Fees paid to a marketing research firm to estimate the demand for a
new product prior to a decision on the project is a sunk cost and should
not be included in the capital budgeting analysis.
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Knowledge Check

Which of the following is true about Cannibalization:?
A.It’s a positive externality
B.It’s a negative externality
C.It’s not an externality
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Solution

The correct answer is that it is negative externality.



Knowledge Check

With regards to capital budgeting, an appropriate estimate of the
incremental cash flows from a project is the least likely to include:
A.Interest Costs
B.Externalities
C.Opportunity Costs
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Solution

The correct answer is Interest Costs.
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Knowledge Check

The effects that the acceptance of a project may have on firm’s other
cash flows is known as:

A.Opportunity Cost

B.Externalities

C.Sunk Cost



Solution

* (B) Opportunity Cost: Cash flows that a firm will lose by undertaking
the project

Sunk Cost: Costs that cannot be avoided, even if the project is not
undertaken
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Summary

Capital allocation supports the most critical investments for many corporations— their
investments in long-term assets. The principles of capital allocation have been applied to
other corporate investing and financing decisions and to security analysis and portfolio
management.

The typical steps in the capital allocation process are (1) generating ideas, (2) analyzing
investment opportunities, (3) planning the capital allocation, and (4) monitoring and post-
auditing.

Types of investments appropriate for the capital allocation process can be categorized as (1)
replacement, (2) expansion, (3) new products and services, and (4) regulatory, safety, and
environmental.

Capital allocation decisions are based on incremental after-tax cash flows discounted at the
opportunity cost of funds. Financing costs are ignored because both the cost of debt and the
cost of other capital are captured in the discount rate.

For mutually exclusive investments that are ranked differently by the NPV and IRR, the NPV
criterion is more economically sound.

The fact that projects with positive NPVs theoretically increase the value of the company and
the value of its stock could explain the popularity of NPV as an evaluation method.

Real options can be classified as (1) timing options; (2) sizing options, which can be
abandonment options or growth (expansion) options; (3) flexibility options, which can be
price-setting options or production-flexibility options; and (4) fundamental options.

careers



