
Capital Budgeting

Long-term Investment Proposal

Evaluation

Financial Viability

Capital Budgeting Technique

	Non DCF/Traditional Techniques
	DCF/Modern Techniques

	1. Payback Period

2. Accounting/Average Rate of Return (ARR)
	1. Discounted Payback Period

2. NPV

3. IRR & Modified IRR

4. Net Terminal Value

5. PI (Desirability Factor)


1. Non-DCF Techniques

(1) Payback Period – It is the time within which an investment in the project is recovered.

Computation of PBP

(i) When annual cash inflows from a project are of equal amount: - 

  PBP =          Initial Investment 

                                Annual Cash Inflows

(ii) When annual cash inflows from a project are unequal amounts: - 

· Compute cumulative cash inflows to determine payback period.

E.g., Initial Investment = Rs.1,00,000

Annual Cash Inflows:  - 

	Year
	Amount
	Cumulative Cash Inflows

	1
	50000
	50000

	2
	40000
	 90000*

	3
	 20000*
	110000

	4
	30000
	140000


Payback Period = 2 years + 10000 × 1 year



         20000


                         =  2.5 years

(2) Average Rate of Return (ARR) – It is the ratio of Average PAT to the Capital Invested in a project.
Approach-1

	 ARR =
	Average PAT
	× 100

	
	Initial investment
	


Approach-2

ARR = Average Profit after Tax (PAT) × 100

              Average investment in Project

· Average Investment = Initial Investment + Terminal Value
    2

	Payback Period
	Average Rate of Return(ARR)

	Decision Criteria – Earlier the better
	Decision Criteria – Higher the better


2. DCF Approach

(1) Discounted PBP – 

· PBP was criticized on the ground that it ignores the time value of money. Discounted payback period was introduced to plug this deficiency of PBP. 

· Discounted PBP is the time within which the initial Investment in a project is recovered from the PV of cash inflows (computed taking required rate of return of an investor into consideration)

(2) Net Present Value -  

· It is the excess of present value of cash inflows over the PV of cash outflows.

· The required rate of return/cut-off rate/cost of capital of the company is considered for computing present value.

· Decision Criteria: - 

NPV ≥ 0 = Accept

NPV < 0 = Reject

(3) Profitability Index (PI)

      It is the ratio of PV of cash Inflows to PV of cash outflows.







     Decision Criteria: - 

     P.I. ≥ 1 = Accept

     P.I. < 1 = Reject

If more than one proposal are under consideration then these proposals can be categorized into any of the following categories: - 

(i) Mutually Exclusive Proposals (MEP) – Two or more proposals are said to be mutually exclusive proposals when acceptance of one proposal implies the automatic rejection of all other proposals mutually exclusive to it.

(a) MEP having Equal Lives

Cash Inflows & Cash Outflows Known → Select project having higher NPV
Only Outflows known, benefits are same → Proposal having Lower PVCO
(b) MEP having Unequal Lives
The Proposal having higher “Equivalent annual NPV” and lower “Equivalent annual PV of Outflows” shall be chosen.

	Equivalent annual NPV =
	Net Present Value

	
	Cumulative PVAF of life of Proposal


	Equivalent annual PV of Outflows =
	PV of Cash Outflows

	
	Cumulative PVAF of life of Proposal


(ii) Complimentary Proposals

When acceptance of one proposal requires mandatory acceptance of other proposal. 2 ways:  - 

(a) Merge Outflows and Inflows, or

(b) Individual NPV

(iii) Independent Proposals

When acceptance/rejection of one proposal does not affect the acceptance/ rejection of other proposals.

If Time of Investment not given (Cash Approach)

(1) Capital Outflows → Take Zero (0) Period 

(2) Working Capital → Take the time of commencement of Business

(3) Revenue Outflows → Take at the End of Year

Role of Relevant Costing in making DCF Evaluation

(1) Sunk Cost – Irrelevant for Decision Making. E.g., Research/Machinery Cost incurred in Past

(2) Opportunity Cost – Relevant for Decision Making. The cost of next best opportunity is termed as Opportunity Cost. E.g, Sale Value of Research Papers/Machinery Purchased in Past.

(3) Out of Pocket Cost – Relevant. Cost to be incurred only if the project is accepted. E.g., Extra cost of material, labour, etc.

(4) Committed Cost – Irrelevant. Costs committed in past and which will incurred/continue whether the project is accepted or rejected. E.g., Administrative Expenses, Rent or premises already taken on lease, other fixed costs apportioned to project.

Determination of Selling Price

Take Selling Price to be x
	No Tax
	Tax

	Cash Outflows: - 

· Capital Outflows

· Working Capital Outflows

· Annual Operating Costs
	XX

XX

XX
	Cash Outflows: - 

· Capital Outflows / W.C. Outflow

· Annual Operating Costs (Net of Tax)
	XX

XX



	PV of Cash Outflows
	XX
	PV of Cash Outflows
	XX

	Cash Inflows: -

· Sales Revenue

· Terminal Value (if any)
	XX

XX
	Cash Inflows: -

· Sales Revenue (Net of Tax)
· Tax Saving on Depreciation 
· Terminal Value (Net of Capital Gain)
	XX

XX

	PV of Cash Inflows
	XX
	PV of Cash Inflows
	XX


Depreciation Impact in Capital Budgeting (Section 2(11), 32, 43(1) & 50)

E.g., CFBT Rs.2,00,000; Depreciation = Rs.80,000; Tax Rate = 40%

	CFBT
	2,00,000

	(-) Depreciation (net of tax)
	48,000

	CFAT
	1,52,000


Notes

(1) If method of depreciation not given in question, use WDV.

(2) Take Depreciation as per Income Tax purposes only.

(3) If nor specifically mentioned in question to use Block of Asset concept, ignore this method.

(4) Section 32(1)(i) → SLM – Entities engaged in Power Generating / Generating + Distribution of Power.

(5) Section 32(1)(ii) → “WDV + Block of Assets” in Other entities.

If Block of Assets Given

	No other Assets in Block

↓
	There are Other Assets in Block

↓

	· In Last Year – Block cease to Exist, hence No Depreciation in last year.

· Sales Proceed – WDV = STCG/L in the last year.
	· Sale proceed of asset will be absorbed in the remaining block. Dep. On Block.

· No Capital Gain/Loss or Tax Saving.


Replacement Decision

(1) Incremental Depreciation = 

(Cost of New Asset – Scrap Value of Old Asset today) ( Rate of Depreciation

E.g., Incremental Depreciation
@ 20%

	Cost of New Asset
	10,00,000

	(-) Scrap Value of Old Asset
	1,00,000

	
	9,00,000

	Incremental Depreciation
	1,80,000

	
	7,20,000

	Incremental Depreciation
	1,44,000


(2) If old asset is sold today, there shall be no STCG/L on such sale.

Optimal Replacement Cycle 

· It is a mutually exclusive proposal having unequal lives and the proposal having higher “Equivalent annual NPV” and lower “Equivalent annual PV of Outflows” shall be chosen.

· The decision relates to whether an asset which is going to be purchased should be replaced with a new asset every year or every 2 years or every n years.

Pre-conditions

(1) No change in Technology.

(2) Price / Operating Cost of asset will never undergo a change. (However, operating cost for each year may differ.) The new asset will operate in the same manner as the old one.

(3) No Inflation.

(4) No growth in business is expected.

Repair v. Replace Proposal

Pre-condition

Old Asset not in working condition and can be brought to working condition only on occurrence of some major repair cost.

Decision Criteria

It is a mutually exclusive proposal hence, proposal having higher NPV/E.A. NPV and Lower PVCO/E.A. PVCO shall be chosen.

Replace Now or Later

Pre-condition

Old Asset is in working condition but better technology or assets are available in the market.

Decision

It is a mutually exclusive proposal having unequal lives, the Proposal having higher “Equivalent annual NPV” and lower “Equivalent annual PV of Outflows” shall be chosen.

Capital Rationing

Pre-conditions

(1) The Capital/Funds available for investment are in short supply.

(2) All Projects should not be mutually exclusive or complementary. (some may be but not all)

In case of short supply of funds, allocate funds in different projects in such a manner so as to fulfil the basic objective of Financial Management i.e., Maximisation of Shareholders’ Wealth.

· Find PI of each project and give Rank accordingly.

In order to use PI, all the following conditions must be fulfilled: - 

(1) None of the project can be delayed.

(2) All cash Outflows for all projects are at 0 period*.

(3) All projects under consideration are infinitely divisible or a part of a project can be accepted.

(4) Funds available are in short supply today and not in future periods.

(5) Funds are available in company’s overall cost of capital (Ko) in all future years.

· Excess P.V. Index*
In case the condition that “All cash Outflows for all projects are at 0 period” fails, but other conditions are fulfilled, instead of using PI, we can use Excess P.V. Index technique. The project giving highest Excess P.V. Index shall be given Rank-1

	Excess P.V. Index  = 
	NPV

	
	Initial Outflows


· If pre-condition “None of the project can be delayed” fails, No Capital Rationing for projects which can be delayed.

· If any other condition (i.e., except None of the project can be delayed and All cash Outflows for all projects are at 0 period) fails, then only Trial and Error method should be used in order to determine the most desirable project mix.

Internal Rate or Return (IRR)

· The Yield/Rate of Return that a project earns till maturity is termed as IRR.

· It is that Rate of Return at which PV of Cash Inflows = PV of Cash Outflows.

· At this Rate of Return, NPV = 0 and PI = 1.

	IRR = Rate of Return at which PVCI = PVCO


Computation of IRR

Case-1 – When Cash Inflows are receivable per annum in perpetuity at same amount

	IRR  = 
	Annual CI in perpetuity
	( 100

	
	Initial Outflows
	


Case-2 – When Cash Inflows receivable in single lump-sum consideration on termination of the Project.

(1) Compute the PV Factor of cash Inflows: - 

	PV Factor of Re.1  = 
	Initial Outflow

	
	Lump-sum Cash Inflows


(2) Search for the PV Factor of Re.1 in Table-A in the “Terminal Year of Project”.

· If it is exactly located → The rate at which it is located is the IRR.

· If not exactly located → The PV Factors nearest to this rate of return may be interpolated to determine the exact IRR.

Case-3 – When Cash Inflows in a project are received over a No. of Years.
(A) When Annual Cash Inflows are Equal amount
(1) Compute Pay-back period.

(2) In Table-B (Cumulative PVAF Table), Search for the payback period in the last year of the project.

· Exactly located → The PV Factor at which it lies is the IRR.

· Not exactly located → Interpolate the factors nearest to Payback Period.

(B) When Annual Cash Inflows differ from year to year

(1) Determine fake Pay-back period as follows: - 

	Fake PBP  =
	Initial Outlay

	
	Simple Average annual cash inflows


(2) Search for the Fake Payback Period in Cumulative PVAF Table in the last year of the project.

(3) The factor at which or nearest to which fake PBP is located in Table-B is termed as Probable IRR.

(4) Compute NPV taking Probable IRR as Discount Rate.

(5) If NPV comes to be 0, Probable IRR = IRR

(6) IF NPV positive, take another PVF (higher) to bring NPV negative.

(7) Interpolate.

Note – If Question in which annual cash inflows differ from year to year requires computation of NPV at Cost of Capital also, then determination of Fake PBP and Probable IRR is not required.

NPV and IRR may differ in Ranking due to

(1) Initial Investment in the projects may differ.

(2) Projects Life may differ

(3) The trend of cash flows in the project differs (i.e., one project has cash inflows in an increasing order and the other in decreasing order.)

(4) NPV and IRR differ in mutually exclusive proposals also on account of the implicit assumption of reinvestment of intermediary cash flows at the discount rate at which cash flows are being discounted.

· NPV assumes that intermediary cash flows will be invested at Cost of Capital.

· IRR assumes that these will be reinvested at IRR.

Multiple IRR

Some projects cash flows may result in more than one IRR.

Modified IRR / Terminal Rate of Return

It assumes that intermediary cash flows will be reinvested at Cost of Capital (as against at IRR in IRR)

Project IRR v. Equity IRR

	Project IRR
	Equity IRR

	It is the Rate of Return earned by a project by employing Total Funds and disregarding any Finance Costs and Appropriations.
	It is the Rate of Return earned for Equity Shareholders by employing their funds and after considering the cash flows net of Financial charges and appropriations towards other finance providers (Debt and Preference) in the Project.


Lease or Buy Proposal

· The proposal having lesser PVCO will be chosen. (i.e., Choose cheaper proposal)

Lease Option Premium


Payment of Lease Rent (Net of Tax)

or

	Payment of Lease Rent
	XXX

	(–) Tax Savings on Lease Rent
	(XXX)

	PVCO
	XXX



Buy Option Outflows

	Payment of Principal
	XXX

	(+) Payment of Interest (net of tax)
	XXX

	(–) Tax Savings on Depreciation
	(XXX)

	(–) Terminal Value
	(XXX)

	PVCO
	XXX


Important Notes

(1) While entering into a finance lease proposals, lessor agrees to maintain the asset i.e., Lease includes maintenance, then while computing PVCO of Buy Option, maintenance expenses should be considered.

(2) In Buying if only equity fund is to be used, use Ke, if Debt to be used, Use Kd to discount the cash flows.

(3) If Lease Rent is paid in advance i.e., in the beginning of the year, Tax Saving thereon is to be taken at the end of the year. (on Accrual Basis)

(4) If Kd is to be used as Discount Rate and the method of payment of loan under Buy Option not known, then instead of assuming the principal and interest payable, take the Cost of Asset.

(5) If Lease Rent is paid Monthly → Take the Monthly Annuity Table. Also take Monthly Discount Rate. (Tax saving to be discounted on year-end discount rate).

Lease Proposal from the Point of View of Lessor

(1) Giving asset on finance lease is an investment proposal.

(2) There can be 2 types of problem: - 

(a) What should be the Annual Lease Rent to be charged to provide lessor with his required rate of return?

Ans. Take annual lease rental as x. Take his required rate of return as a discount rate. Equate the Cash Outflows and Inflows.

	Cash Outflows: - 

· Cost of Asset

· Maintenance Cost (Net of Tax)
	XX

XX

	PV of Cash Outflows
	XX

	Cash Inflows: -

· Lease Rent (Net of Tax)
· Tax Saving on Depreciation 
· Terminal Value (Net of Capital Gain)
	XX

XX


PVCI = PVCO [Equate]

Note  - Tax Savings may also be taken separately. Maintenance Cost only if it is to be incurred by the Lessor.

(b) Is the Lease Proposal under consideration financially viable?

Ans. Compute NPV of Lease Proposal under consideration. 

IF NPV >= 0 → Accept

Risk and Uncertainty in case of Capital Budgeting Proposals

Probabilistic Approach

Use of probabilities in case of long-term investment proposals.

Standard Devisation

It is a statistical measure of total risk involved in a given proposal. It is the deviation from Mean. It is the under-root of variance.

Variance  = ∑ (X – X)2  ( Probability

   σ  = √Variance 

Coefficient of variation

· It is a relative measure of risk.

· It is a relation between Std. Deviation and Mean.

· This measure shows as to how much deviation is possible from the expected mean.

· This measure is considered a better measure of risk than Std. Deviation.


Decision Tree Approach

· In case of a decision problem, which requires some decisions to be taken in manner that the later decision is dependent upon the outcome of earlier decision.

· This approach also applies to decision problems where the later outcome is dependent upon the previous outcome.

· Decision Tree is a pictorial representation of a decision problem which occurs in a series of events, where the later event is dependent upon the previous event.

(1) = Decision Node

(2) = Chance Node

(3) Decision Tree Lines should not cross each other.

(4) The decision of later outcome should be evaluated first and thereafter the previous decisions should be based on the later decisions

(5) Outcome → Series of Decisions

Risk and Uncertainty 

               Decisions – Later decisions are dependent upon outcome of previous decisions.

               Outcomes (Probability) – Later outcomes are dependent upon previous 

               outcomes.

Abandonment Proposal

· It is the proposal of relinquishing a project for a consideration / no consideration / cost to be incurred.

· Abandonment shall be done if it is worthwhile to do so.

· The PV of cash inflows of abandonment value / cost shall be computed and compared with the PV of cashflows in case the project is carried on its normal manner.

Sensitivity Analysis / What-if Analysis

· It is the analysis of vulnerability of a project to its various variables such as Project Cost, Project Life, Material Cost, Cost of Capital, etc.
· It takes into consideration that what to do if each variable related to the project goes against the expectations of a decision maker (each variable in isolation)
· The most sensitive variable should be taken special care of.
Compiled by:

Goldy (goldy23@gmail.com)

P.I. =      PV of Cash Inflows


              PV of Cash Outflows





Coefficient of variation = 
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