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* It is concerned with optimum utilization of funds to maximize the wealth of the organization

:;e%w

Investment Decisions

* Since each rupee of capital raised by an entity bears some cost (cost of capital) it becomes of paramount
importance that each rupee raised is to be invested in a very prudent manner

* Requires proper planning & budgeting known as Capital Budgeting, involves below steps :-
* |dentification of investment projects that are strategic to business’ overall objectives;

* Estimating and evaluating post-tax incremental cash flows for each of the investment proposals; and
* Selection of an investment proposal that maximizes the return to the investors
* Control & Review

* Capital Budgeting is very important because:
* It involves huge financial resources that are scarce

* It involves long term hence will impact any business for long term
* Irreversible — after upfront payments, contractual obligations etc one can't reverse
* Complexity in assessment of future events (cash flows)
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Capital Budgeting Process

Identification of potential
investment opportunities

Failure
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Types of Capital Budgeting Decisions

Basis of Firm’s Existence Basis of Decision Situation

« Replacement (economic life) & e Mutually Exclusive Decisions
Modernization (technological (acceptance of one proposal will exclude
obsolescence) acceptance of other alternatives)

« Expansion (add capacity) e Accept-Reject Decisions (independent

. Diversification (new product lines / evaluation, can compare with minimum
markets) return on required investment)

e Contingent Decisions (Dependable — one
proposal may require further
investment)
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Project Cash Flows

* Only incremental cash flows are considered (as timing of cash flows doesn’t match accounting
profits and investment decisions require initial investment)

* Factors to be considered

Depreciation — non cash, but gives tax shield (as per Income Tax Act : block of assets, i.e. in terminal
year gain or loss on sale only if that’s the only asset in the block)

Opportunity Cost — any foregone benefit to be taken into account
Sunk Cost — Costs already incurred do not impact (eg: cost of existing machinery)

Working Capital — to be considered initially and at the end, could also be incremental during tenure.
There can be either addition or reduction in WC initially and accordingly vice versa towards end

Allocated overheads — only incremental need to be considered
Operational savings or Costs reduced to be taken net of tax
Additional investment at any stage to be taken into account

* Financing costs (interest & dividends) to be excluded as same is reflected in discounting factor (WACC),
thus add back Interest net of tax to PAT or reduce tax from EBIT
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Stages of Cash Flows

INITIAL CASH FLOWS

* Initial investment — Cost of new asset & its installation

* Investment in Working Capital / Savings in Working Capital
* Sale proceeds of old asset (net of any tax saving or liability)
INTERIM CASH FLOWS

* New Project : PAT + Non Cash Expenses

* Replacement : Incremental Revenue or Savings in Expenses (Net of Tax)
* Any additional Working Capital

TERMINAL YEAR CASH FLOWS

* Interim cash flow of last year

* Salvage value of asset (net of any tax impact on gain / loss)
* Release of working capital
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Calculation of Cash Inflow Net of Tax

SI. No. PARTICULARS

1. Total Sales Units XXX
2. Selling Price per unit XXX
3. Total Sales [1 x 2] XXX
4, Less: Variable Cost XXX
5. Contribution [3-4] XXX
6. Less: Fixed Cost
(a) Fixed Cash Cost XXX
(b) Depreciation XXX
Earning Before Tax [5-6] XXX
Less: Tax XXX
9. Earning After Tax [7-8] XXX
10. Add: Depreciation XXX
11. | Cash Inflow After Tax (CFAT) [9 +10] XXX

1 February 2022
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Depreciation Tax Shield

Method 1

Earnings before tax & depreciation 50,000

Less: Depreciation (20,000)
Earnings before tax 30,000
Less: Tax @ 30% (9,000)
Profit after Tax 21,000
Add: Depreciation 20,000
Net Cash Flow 41,000

Method 2

Earnings before tax & depreciation

Less: Tax @ 30%

Cash Profits

Add: Depreciation tax shield
(20,000 x 30%)

Net Cash Flow

Amount
50,000
(15,000)
35,000

6,000

41,000
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Capital Budgeting Technigues

1 February 2022

* To maximise the return to the
shareholders of a company, it
is important that the best or
most profitable investment
projects are selected.

* Results of making a bad long-

term investment decision can
be devastating in both
financial and strategic terms.
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Non-Discounting Techniques

Payback Period

* The payback period of an investment is the length of time required for the cumulative total net cash
flows from the investment to equal the total initial cash outlays.

* Thus, 2 factors needed : Initial Capital Investment & Annual after tax cash flows

Payback Reciprocal - Reciprocal of payback time giving close approximation of Internal rate of return on
an investment (when project life > twice the payback period & project generates uniform cash flows.

A. Uniform Cash Flows
Payback Period = Initial Investment / Annual after tax cash flow

Example — A project costs 10,00,000 and yields annually a profit of 3,00,000 after depreciation @ 20%
(straight line method) but before tax 50%.

Solution — After Tax Cash Flows: PAT 3,00,000 (1-0.50) = 1,50,000 Add depreciation 2,00,000 = 3,50,000
Thus, Payback period = 10,00,000 / 3,50,000 = 2.86 Years
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Non-Discounting Techniques

B. Uneven Cash Flows

Need to calculate Cumulative Cash after tax cash flows & payback period is when it covers the initial capital
outflow (may also be fraction of a year)

Example — A project costs 2,00,000 and yields the following after cash flows

After Tax Cash Flows Payback period is in 3™ Year

1 100,000 100,000 -2 + (200,000 — 180,000) / 60,000
2 80,000 - =2.33 Years

3 60,000 240,000

4 40,000 280,000

Advantage: Easy to understand, simple to compute & gives a high level estimate of risk in terms of length of the project

Disadvantage: Ignores time value of money, Ignores profitability (cash flows after pay-back) and Ignores long term projects
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Non-Discounting Techniques

Accounting / Average Rate of Return (ARR) -

* Average Annual Net Income / Investment
* Numerator is Average Annual Net Income generated by the project over its useful life

* Investment can be measured in multiple ways : Entire initial investment or average investment over
useful life or ARR can be calculated for each year and then averaged

* |If additional working capital is needed during the project in addition to initial, then Average investment
shall be : %(Initial Investment — Salvage Value) + Salvage Value+ Additional Working Capital

Example: Suppose Cisco Ltd. is going to invest in a project a sum of X 3,00,000 having a life span of 3 years.
Salvage value of machine is X 90,000. The profit before dep every year is X 1,50,000. Tax 30%.

Solution: Depr (SLM) = (300,000-90,000)/3 = 70,000 Annual Net Income = (150,000 — 70,000) — 30% =
56,000. Thus, ARR (basis initial investment) = 56,000 / 300,000 = 18.67%

Alternative: Avg inv over life = %5(300000-90000) + 90000 = 195,000 Thus, ARR = 56,000/195,000 = 28.72%

Another alternative can be average of ARR for all the years
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Non-Discounting Techniques

Year Op Investment Annual ARR Average ARR
(after depr)

56,000 300,000 56/300=18.67% (18.67+24.35+35) / 3
2 56,000 230,000 56/230=24.35%
=26 % approx.
3 56,000 160,000 56/160 =35%

* Income is uniform here, in case uneven returns, we need to calculate Average Annual Income

Advantages — Ready Data (from Financial Statements), Evaluates Management Performance, Covers entire
life of project

Disadvantages — Ignores time value of money, Net Income can vary basis different accounting policies and
lastly it ignores cash flow and focus on net income (may not coincide)
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Discounting Techniques

* Considers time value of money by discounting the cash flows to their present value using an appropriate

discount rate which is generally WACC

Net Present Value (NPV) Technique

Net Present Value = Present Value of (net) Cash Inflows — Present Value of Outflows (or initial investment)

NF'V:( S 4 'S —+ Gs Tt G J-II
(1+k)  (1+k)" (1+k) (1+k)" )
.
NPV= % — |
t=] {1+k:| g
Where, C = Cash flow for various years K = discount rate
N=Life of the project | =Initial Investment
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Discounting Techniques

Steps to Calculate NPV
Determine the net cash inflow in each year of the investment

Select the desired rate of return or discounting rate or Weighted Average Cost of Capital.
Find the discount factor for each year based on the desired rate of return selected. (1/(1+k)”n)

Determine the present values of the cash flows by multiplying them by respective discount factors of
respective period called [Present Value (PV) of Cash flows]

Total the amounts of all PVs of Cash Flows

Decision Rule: If NPV > 0, Accept the Project and If NPV < 0 Reject the project
* In case of multiple projects, we may choose those having the highest NPVs (within budget)

lllustration: Compute the NPV for a project with a net investment of X 1,20,000 and net cash flows for the
three years are X 80,000; X 70,000 and X 20,000 respectively. Further, the company’s cost of capital is 10%.
[PVF @ 10% for three years are 0.909, 0.826 and 0.751] Provide recommendation.
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Discounting Techniques

Solution:

Net Cash Flow PVF @ 10% Discounted CF

(1,20,000) (1,20,000)
1 80,000 0.909 72,720
2 70,000 0.826 57,820
3 20,000 0.751 15,020
NPV 25,560

Since the project has a positive NPV, the project may be accepted.

Advantages: Time value of money is considered, Entire life of project (i.e. all cash flows) are considered,

facilitates the projects comparison and, in line with financial objective of wealth maximization

Disadvantages: Difficult calculations, Its an absolute measure — ignores difference in initial outlays

amongst various projects, Accuracy depends on estimation of cash flows & discount rate
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-
Brain Teasers -

Q1. A capital budgeting technigue which does not require the computation of cost of capital for decision making

purposes is: om — donc o

a. Net Present Value method

b. Internal Rate of Return method

c. Modified Internal Rate of Return method

d. Pay back

Q2. In case a company considers a discounting factor higher than the cost of capital for arriving at present values,

the present values of cash inflows will be
° k«v\m <\ / \1/

a. Lessthan those computed on the basis of cost of capital \ %

b. More than those computed on the basis of cost of capital =D \v) > D .
c. Equal to those computed on the basis of the cost of capital

d. None of the above
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Practice Question

25-3 MT R Limited is considering buying a new machine which would have a useful economic life of
—= ars, at a costof ¥25,00,000 and a scrap value of T3,00,000, with 80 per centof the cost
=4Y000D being payable atthe start ofthe projectand 20 per centatthe end ofthe firstyear. The machine

would pr-::-d uce 75,000 units per annum of a new product with an Bshmated sellingpriceof 300
per I.JJ'IIL Direct costs would be ¥285 per unit and annual fixed nmﬁﬁﬁﬁ?ﬁg@emmaim

calculated on a straight- line basis, would be 8,40,000 per annum. ————— JS000 X IS
§40000 Tn the first year and the second year, special sales promotion expenditure, notincluded in the => 1125200
_(’Lﬁ_O_O_OO) abowve costs, would be incurred, amounting to ¥ 1,00,000 and ¥1,50,000 respectively. Q" 00 0@
H00000 Eyalyate the project using NPV method assurrﬁg cost of capital as 14%.
Ignore tax for this illustration. 25000 4 9P 2300 D.cost 285 3 2Sp00

R sood X & \W2S 600

2500000 —3pODOD Catribudsom
= FeoeY $Y4000D —NHpo0o ~ (HDDDOY
= HHo060 NapY (ash Pofjis - Teswoo
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Solution

=2S
2.0%S

/

Year o [ 1 2 3 4 5
Initial C OF (©20,00,000.00(-5,00,000.00)
Cash IF v7,25,000.00 ‘/7,25,000.00 \~7,25,000.00 \/f,ZS,OO0.00 v77,25,000.00
Special Sales Prom -1,00,000.00| -1,50,000.00
Terminal CF (03,00,000.00
Total CF -20,00,000.00( 1,25,000.00| 5,75,000.00( 7,25,000.00| 7,25,000.00( 10,25,000.00
PVF @ 14% —1—> 1.0000 0.8772 0.7695 0.6750 0.5921 0.5194
PV of CF -20,00,000.004}-1,09,649.12 | |—4,42,443.83 | /-4,89,354.35 {}—4,29,258.20 [{—5,32,352.88
NPV E3,058.38l )

onb (a2 T F
C PV ) Gan o2
NPV

\Ance NPV > 0, the project may be accepted
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Ty Py, TIF NPV

A \oooD  |HODD “OLD

2N 00O 38000
l\oooo O |3800D =

Discounting Techniques e

pv of cxIF - PV CoIF

e pere . ers T = PvlanYFE
Profitability Index (Pl) (Desirability Factor or PV Index) P Pv v Gan o) [

Profitability Index = PV of Cash Inflows / PV of Cash Outflows (or Initial Investment)

» Useful for comparing a number of proposals each involving different amounts of cash inflows.

* Decision:\f PI > 1, accept pnd If PI < 1, reject. AIso for mutually exclusive projects, project with higher Pl
shall be sel@

Example: - 2 projects with discounted cash O/F as 100,000 and 120,000 and discounted cash I/F as
150,000 and 190,000 respectively. Pl for Project 1 = 150,000 / 100,000 = 1.50 and PI for project 2 shall be
190,000 / 120,000 = 1.58. Thus, 2" project should be preferred. Y

Wﬂaﬂm

Disadvantages: Doesn’t help in Capital Rationing and It may result in rejecting a project with lower Pl but

having significant absolute returns. Also, it may ignore smaller projects which may have higher combined
NPV.

Advantages: Time value of money is considered, better than NPV as it’s aéelative measure
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NavJeevani hospital js @@ to purchase a machine for medical

projectional(fadiography Wwhich is priced at ¥ 2,00,000. The projected life of
the machine 1s 8 years and has an expected salvage value of ¥ 18,000 at the
end of 8" year. The annual operating cost of the machine is ¥ 22,500. It is
expected to generate revenues of ¥ 1,20,000 per year for eight years.
Presently, the hospital is outsourcing the radiography work to its neighbour
C>Test Center and is earning commission income of ¥ 36,000 per annum, net of

taxes.

| § 2000
- 120000 -22500 — o = FP50 - Tom = 5232 %
Required: ~_ _ s> ) 227150

ANALYSE whether it would be profitable for the hospital to purchase the
machine? Give your recommendation under:

_ 3 Se31S
(i) Net Present Value method —opp st (3600 ©)
(i) Profitability Index method. 290 FS

Consider tax @30%. PV factors at 10% are given below:

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year / Year 8
0.909 0.826 0.751 0.683 0.621 0.564 0.513 0.467
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Determination of Cash inflows X Year CFAT| PV Factor| Present Value of Cash

Sales Revenue C;,Z0,000 j‘) @10% inflows (%)

Less: Operating Cost 22,500 |1 1o 7 s [(Goors) (CaserDNar 1,90,178.03
Q 97,500 |g 57.075| =, 0467 26,654.03

Less: Depreciation (% 2,00,000 - ¥ 18,000)/8 22,750 2.16,832.06

Net Income 74,750 || ass: Cash Outflows 2,00,000.00

Tax @ 30% 34y350%X307/. (> 22,425 |\py (;m

Earnings after Tax (EAT) 52,325

Add: Depreciation 22,750

Cash inflow after tax per annum 75,075

Less: Loss of Commission Income —= ow- cost 36,000

Net Cash inflow after tax per annum

In 8" Year :

New Cash inflow after tax 39,075

Add: Salvage Value of Machine (18:000 >

Net Cash inflow in year 8 57,075

. i Sum of discounted cash in flows _ 2,16,832.06
PrOfitablllty Index= Present value of cash out flows E 2.00,000

Advise: Since the net present value (NPV) is positive and profitability
index is also greater than 1, the hospital may purchase the machine.
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e TRR SHL.C WAaee=97. NPV @I =0 NPV @9 7.
(N?V;o)

= =i ><
. . . T wLQ,o WACC \/
Discounting Techniques a2 e

e§: TRR=107. WACC :6‘1-2 "
NPV =00 NPV = 3ive

Internal Rate of Return (IRR) Method @& NPV =0

* Internal rate of return for an investment proposal is the discount rate at which the present value of the
expected cash inflows equals the initial cash outflow or préesent value of cash outflows

* Compared with organization’s desired rate of return for evaluating capital investments — wAcc { \'u.a:éo.z
-
Calculation of IRR — Uniform Cash Flows

Q At IRR, @/ of Cash Inflow¥ PV of Cash Outflow or Initial Investment

A s : =
Annuity Factor x Annual Cash Inflow = PV of Cash Outflow or Initial Investment e &?a - PV [I"“’ = 322235

— Avwwal Coaw T|F = @ S00D
i.e@uity Fa@c PV of Cash Outflow / Annual Cash Inflow og@in¢t N yehd PV AFE = 312.?_2.5}%_('00D

IRR shall be the rate that corresponds to the Annuity factor as in the annuity table along the row for the =3-39)
number of periods of the useful life of the investment. \\/

¢ D PV at hphor \
However, if 't_doesn’t match)and falls between two rates for that period, thehaII be — NY&_Q _.hi’)earz:l-y\e \o7
NPV at LR _ . .
LR + : X (HR-LR) Where LR is lower rate and HR is higher rate
— NPV at LR- NPV at HR

106 — (20> =\2D0
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Discounting Techniques

lllustration: Zebra Ltd. is evaluating a project involving an outlay of X 10,00,000 resulting in an annual cash
inflow of X2,50,000 for 6 years. Assuming scrap value of the project is nil; determine the IRR of the project.

Solution: Annuity Factor = 10,00,000 / 2,50,000 = 4
Looking at 4 in annuity table for 6 years, we see that it lies between 2 values

4.111 & 3.998 which is at 12% (LR) and 13% (HR) respectively — ClOSSRIONSo
NPV @ 12 % = 2,50,000 x 4.111 - 10,00,000 = 27,750

NPV @ 13 % = 2,50,000 x 3.998 - 10,00,000 = - 500

Thus, IRR = 12 + [27,750/ 27,750 — (-500) ] x (13-12) = MO8
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Period | 11%  12%  13%
1 | 0e01 0893 0885
2 | 1713 1690  1.668
3 | 2444 2402 2361
4 | 3102 3037 2974
5 | 369 3605 3517
6 | 4231 Cai11 3998 )
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Discounting Techniques

Calculation of IRR — Uneven Cash Flows

* This will involve discounting the cash flows with any random rate like 10/15/20/30 %. If the result is
positive NPV then discount cash flows at a higher rate to get negative NPV and If the result is negative
then discount cash flows at a lower rate to get positive NPV.

* Then use the same formula for NPV at LR & HR to find the IRR lying in middle.

Acceptance Rule with IRR

/ N
v~ Tf IRR > WACC / Cut-off Rate, accept the project (at WACC, NPV shall be positive)

If IRR < WACC / Cut-off Rate, reject the project (at WACC, NPV shall be negative)
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IRR - lllustration

A company proposes to (nstall machine involving a capital cost of ¥ 3,60,000. The
life of the machtne is 5 years and its salvage value at the end of the life is nil. The
machine will produce the net operating income after depreciation of ¢ 68,000 per

annum. The company's tax rate is 45%.
-

The Net Present Value factors for 5 years are as under:

Discounting rate 14 15 16 1718
Cumulative factor 3.43 3.35&—>3.27 3.20 3.13

You are required to COMPUTE the internal rate of return of the proposal.

Step 1 — Computation of Annual Cash Inflows

 Net operating income perannum | 68000
Less: Tax @ 45% (30,600) 2
Profit after tax @7,4@
Add: Depreciation (T 3,60,000 / 5 years) 72,000 D

{Cash inflow ) 1,09,400

\_/

1 February 2022 © THE INSTITUTE OF CHARTERED ACCOUNTANTS OF INDIA

26




IRR - lllustration

Tvaksa) T l Aned) Corh T(F

Step 2 — Computation of IRR (PV of Cash IF = Initial Investment)

Discounting Rate

(715%)

—

PVAT
109,400 X PVAF = 360,000 i.e. PVAF 2 360,000)/ 109,400 %3.29 /. Check for 5 years in annuity table

> (TS%i

Cumulative factor 3.35 3.27
PV of Inflows 3,66,490 357,738
(¥ 1,09,400x3.35) | (T 1,09,400x3.27)
Initial outlay (%) 3,60,000 3,60,000
NPV (%) —= 6,490 (2,262) :
RR = 15+[ 6480 }(1615)=15+0.?4 =
6,490+ 2,262

1 February 2022
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IRR — Brain Storming ¢, 29

Question :- Which of the following events would decrease the internal rate of return of a proposed asset
purchased ?

a) Decrease Tax Credits on the asset

b) Decrease related working capital requirements
c) Shorten the payback period

d) Use written down value method instead of straight line for depreciation
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Discounting Techniques a _

Issues with IRR

1) Mutually excllﬁve projects can create problems with the IRR technique becaus expressed as a
percentage and does not take into account the scale of investment or the quantum of money earned in
absolute terms. A project with a larger fund commitment but lower IRR contributes more in terms of
absolute NPV and increases the shareholders’ wealth. In such situation decisions based only on IRR
criterion may not be correct. _

ceth o|F

2) Where project cash flows change signs or reverse during the life of a project e.g. an initial cash outflow
is followed by cash inflows and subsequently followed by a major cash outflow, there may be more than
one IRR in that case. Then decision would be easy only if cost of capital is less than both IRRs.

Reinvestment Assumption : NPV & IRR Methods

* NPV assumes all cash flows are reinvested at the discount rate used to calculate NPV which is logical

* IRR assumes that all cash flows are reinvested at the projects’ IRR which would favour only those projects
that have heavy cash flows in earlier years (whereas other projects may be better for long run)
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Discounting Techniques

Advantage: Time value of money is considered, Considers wealth maximization by comparing with WACC

Disadvantage®: Calculation is complex, assumes reinvestment at IRR, Creates issues in Mutually exclusive
projects, not a good method to compare projects with different inflow and outflow patterns

v~ Discounted Payback Period Method
~—

* It’s a better version of Payback period method as it discounts the cash flows to their present value

e Calculation shall be similar to the Cumulative approach cumulative discounted cash flows will represent
an year where the initial investment is recovered and that shall be the discounted payback period

* It will always be a longer period than non-discounted payback as discounted cash flows shall always be
lower amount
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Discounting Techmques L

IT
Modified Internal Rate of Return (MIRR) / Terminal Value Method

olr
* It eliminates some limitations attached with conventional IRR like Multiple IRRs by addressing the
reinvestment rate issue & provides results consistent with NPV technique.

* It (compounds) all the cash flows (whether inflow or outflow) apart from the Initial Investment to the
terminal value (i.e. towards end of the project) using appropriate discount rate (WACC)

* The MIRR is obtained by assuming a single outflow in the zeroth year (initial) and single stream of
terminal cash inflow. MIRR is the discount rate which equates the present value of the terminal cash

inflow to the zeroth year outflow. _ Compoundud Vel DiSCOuk fo > Tt Thvy-

Decision Criteria: If MIRR > Required Rate of Return, Accept the project else reject the same.

lllustration - An investment ofF 1,36,000 yields the cash inflovﬂ;(profits before depreciation but after tax)
of 30,000, 40,000, 60,000, 30,000 and 20,000 in 5 years respectively. Determine MIRR considering 8% as

cost of capital. @ -
e + oL
H 1oy . 62 looo0o % 110D X 1L1D X 11D X [-)D @c C \ D

1 February 2022 © THE INSTITUTE OF CHARTERED ACCOUNTANTS OF INDIA 31




B }\, X\.X&x x.x :;F \
Discounting Techniques |

136000 < 2\1358%F

Solution: Toda. — 5™ yeasc
1 30,000 (1.08)"4 = 1.3605 40,815
2 40,000 (1.08)A3 = 1.2597 50,388
3 60,000 (1.08)"2 =1.1664 69,984
4 30,000 (1.08)71 =1.0800 32,400
&5 20,000 1.0000 20,000

2,13,587

MIRR shall be the discounting rate that will discount 2,13,587 from year 5 to 1,36,000 in year O.

Hence: 2,13,587 \PV_Factor F 1,36,000. Thus PV factor for 5 years = 1,36,000 / 2,13,587 hich

0 i i
comes to approx. 9% looking from Annuity tables 212S% ITX PV = V36000

—_—
e
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NPV & IRR — Conflicting Conclusions

1. Scale or Size Disparity: Being IRR a relative measure and NPV an absolute measure in case of disparity
in scale or size both may give contradicting ranking.

Year 0 Year 1 IRR| NPV (10%)
e
Project A (2 1,00,000) |  %1,50,000 ( 50%) 236360 > X5

Project B (¥ 5,00,000) t 6,25,000 25% < 68,180 )

2. Time Disparity in Cash Flows: It might be possible that overall cash flows may be more or less same in
the projects but there may be disparity in their flows i.e. larger part of cash inflows may be occurred in
the beginning or end of the project. In such situation there may be difference in the ranking of projects

as per two methods.

___> Project X (2,50,000) ( 2,00,000 1,00,000 50,000 51,950 24.87 D
Project Y (3,00,000) 50,000 1,00,000 ( 3,00,000 ’ C 53,350 17.60
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NPV & IRR — Conflicting Conclusions

3. Projects with Unequal Lives: Projects having disparity in lives may also have different conclusions with
these two m

ethods
Project X (5,00,000) 7,50,000 1,69,750 50.00
Project Y (5,00,000) 2,00,000 2,00,000 ( 7,00,000 g 3,36,400 43.07
Although the decision making for such projects can be done with other techniques like Replacement
chain method or Equivalent Annualized criteria (covered in subsequent slides)
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Special Cases

Capital Budgeting unde@ital Ratior@

* General Rule: projects having positive NPV should be accepted (aiming wealth maximization)

* Where capital is constraint (limited), a firm may have to select only some projects amongst various
projects, all having positive NPVs

Independent Projects also divisible in nature (l.e. part project also possible) > Projects should be ranked
on basis of “NPV per rupee of Capital” method

Projects that are not divisible in nature > Projects shall bejranked on the basis of absolute NPV and should
be mixed up to the point of maximum possible NPV and available resources are exhausted

e

having a positive NPV at the company cut-off rate o the investment outflows and present values
being as follows (all numbers in ‘000). The company is [imited to a capital spending of X1,20,000.

lllustration - Parvati Ltd. is planning its capital investment i rogramme for next year. It has five projects all
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* Special Cases
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You are required to illustrate the returns from a package of projects within the capital spending limit. The
projects are independent of each other and are divisible (i.e., part- project is possible).

C Investment Ml) (50)

NPV @ 15% 15.40

Ranking (Abs NPV) 3
NPV perX 1 Inv 0.31
Ranking (NPV X Inv)

Investment Decision Reject

(40) (25) | (30) "’" (35)
> G0
506
|

40 25 v~ 20*% (3y) 35 V7

* With only
20,000 funds

remaining __ after

allocating to top 3

projects,
of project D can

be taken

Also , if the projects were not divisible, then project ranking as per absolute NPV shall be considered and a
combination with maximum NPV shall be selected

* Not enough funds for E, B & A (125).

E,B&D (105) shall give total NPV of 49.20 and shall be selected. Based on
ranking next combination of E,B&C (1 sha e lesser NPV of 48.10 & hence not relevant.
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2 =
Sﬁ\n\f;\g oW
Q. A company has X 1,00,000 available for investment and has identified below four projects:

| Poject | A | 8 | _c | 0
NPV

_— Investment (X) 40 000 1,00,000 50,000 60,000

TV -@ (24,0000 ) 18,000

You are required to optlmlze the returns from a combination of projects within the available funding
assuming: A. Projects are independent and divisible and B. Projects are not divisible.

\0 000D

m--“-_k MO 6000

NPV Ranking C Sowwd
NPV perX 1 -—>_ 0.50 0.35 0.48 0.30 D (!

New Ranking @ 3 @ 4

A. Divisible Projects — Project A & C (ranks 1 & 2) consume X 90,000 and 10% of project B (3™ rank)

_'L/ML B. Non-Divisible Projects — Combination seems to yield more NPV than only project B (Example: Projects
—— A &C:NPV 44,000 and A& D: NPV 38,000. Thus, projects A & C are advisable
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Special Cases

Projects with Unequal Lives

* While evaluating the proposal for projects with unequal lives, firms may be faced with issues like:
77 * Retaining an old asset or replace it with new one.

= "* Choosing one proposal among two proposals (Mutually Exclusive)

 Such issues can be solved by either Replacement Chain method or Equivalent Annualized criteria

BE K2 —— 6un
Replacement Chain Methog: Involves repeating shorter projects multiple times until they reach the
lifetime of the longest project. Thus, applicable where size of one project is in multiple (like double or

triple) of others, so that with repetition — sizes can be equalized. Now, project with highest revised NPV
can be selected.

—

= Equivalent Annualized criteria: Involves dividing the NPV of the projects with unequal lives by their
respective Present Value Annuity Factor (PVAF) used for discounting each of them, it will give equivalent
annualized (annuity) criteria. Project with the highest value can be selected.
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Special Cases

lllustration: Dhoom plc is considering modernizing its production facilities and it has two proposals under
consideration. The expected cash flows (in ‘000) associated with these projects and their NPV as per
discounting rate of 12% (in ‘000) and IRR is as follows. Identify which project can be accepted.

__=> Project A (4,000) 800 1,400 1,300 1,200 1,100 1,000 \/- 17.47

Project B (2,000) 700 1,300 1,200 0 0 0 515  25.20

AX3ums. BRepeated  (2000) 700 1,300 152886_ 700 1,300 1200 882 25.20
() 4\

Initially NPV (project A) & IRR (project B) gave conflicting decisions. With replacement chain (project B
being repeated), consensus can be reached to select B.

=) What if, the projects couldn’t be repeated (if their - Eees Project B
lives were not in multiples of one another) — need NPV @ 12% (2 649,092 35,15488
to use Equivalent Annualized criteria then. PVAF @12% —> 4112 | > 2.402

h Equivalent Annualized Criterion ¥1,57,854 $2,14,608 | D
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Special Cases

Replacement of Existing Machinery

an existing asset should be
replaced by a newer version of the same
machine or even a different type of
machine having
functionality

Factors that can be considered : Cost of new
machine, Sale Value / Exchange Value of
existing machine, operating cash flows
generated by existing & new machine,
salvage value of new machine, tax impact
on sale of existing machine (with or without
block of assets) etc

1 February 2022
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Step 1. Net cash outflow (assumed at(current time )Present value of cost]):

a. (Book value of old equipment - market value of old equipment) x Tax Rate = Tax
payable/savings from sale Grgum — Tom ADss = Saning

b. Cost of new ' = [Tax payable/savings from sale + market value of old
equipment] { Net cash outflow

Step Il. Estimate change in cash flow per year, if replacement decision is implemented.

Change in cash flow = [(Change in sales + Change in operating costs) - Change in
depreciation] (1 - tax rate) + Change in depreciation

Step lIl. Present value of benefits = Present value of yearly cash flows + Present value of
estimated salvage of new system

Step IV. Net present value <(Present value of benefits - Presentvalue@
Step V. Decision rule:
Accept when present value of benefits > present value of costs.




Xayly Ltd. has a machine which has been in operation for 3 years. The machine has a
remaining estimated useful life of 5 years with no salvage value in the end. Its current

market value 1s < 2,00,000. The company is considering a proposal to purchase a new

model of machine to replace the existing machine. The relevant information is as follows:

Existing Machine

New Machine

Cost of machine % 3,30,000 % 10,00,000
Estimated life 8 years 5 years
Salvage value Nil (= 40,000);

Annual output

30,000 units — 75,000 units

Selling price per unit F 15 15
Annual operating hours 3,000 3,000
Material cost per unit 24 24
Labour cost per hour > X 70
Indirect cash cost per annum % 50,000—> 65,000

—

The company useiwritten down value of depreciation @ 2% and it has several other
machines in the block of assets. The Income tax rate is 30 per cent and Xayly Ltd. does not
make any investment, if it yields less than 12 per cent.

Advise Xayly Ltd. whether the existing machine should be replaced or not.
PV factors @12%:

Year 1 2 3 4 5

PVF 0.893 0.797 0.712 0.636 0.567
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Calculation of Net Initial Cash Outflows:(l )

Calculation of annual Profit Before Tax and depreciation

F
Cost of new machine ,~  10,00,000 Particulars Existing New Differential \>
I s : k machine Machine \/
Less: Sale proceeds of existing machine > 200,000
Net initial cash outflows (ﬁﬁﬂ@ (M (2) (3) | (4)=(3)-(2)
- * . v . s -
Calculation of Base for depreciation Annual output 30,000 units | 75,000 units { 45,000 units
Particulars b 3 T T IS
WDV of Existing Machine (A) Sales revenue @ % 15 per 4,50,000 11,25000 | (" 675,000
Cost of existing machine unit
4 Wov — 22 B) Less: Cost of Operati
Less: Depreciation foryear 1 9¢yopoo 66,000 ) lessCostol Opemtion A SO0 X H
e = Material @ X 4 per unit 1,20,000 3,00,000 1,80,000
Depreciation for Year 2 24| 3_00\ 52,800
Labour
Depreciation for Year 3 \\ 42,240 1,61,040 — —
WDV of Existing Machine (i) Tobﬂﬁg g, 60) |/ ( 1,68,960) Old ~ =3,0004240 G,zo,ac@ 90,000 \
Depreciation base of New Machine \ - ( New S Xé% | ( eefiies e —
SR \ T Indirect cash cost 50,000 E5.000 05,00?/)
Add: WDV of existing machine \ 168,960 Total Cost (B) 2,90,000 5, 75,000 2,85,00&
- : Profit Before Tax and depreciation 1,60,000 5,50,000 3,90,000 )
Less: Sales value of existing machine (PBTD) (A — B)
Depreciation base of New Machine (ii)
7 6715000 -2¢Sp0D

Base for incremental depreciation [(ii) - (i)]

8,00,000

96 8960 — 16960
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iv Calculation ofl Incremental Net Present Value: )
(iv) PRT-Tam + Dep¥
Dep. @ Tax @ Net cash PVF @
Year PETD PBT === PV
20% 30% flow 12%
(1) {2) (3) (4=2-3) (5) (6=4-5+3) (7) (8=6xT)
A‘N —]
1 3.90.000 GEU,DU-D %ﬂ,ﬂ@ ( 6‘9,{]{]@(} 3.21,000.00 0.893 2:86,653.00
2 \/5,9[},[}{]1) 1.28,000 262,000 78,600.00 | 3,11,400.00 0.797 2.48,185.80
3 \/3.9[} 000 1.02,400 287,600 86,280.00 | 3,03.720.00 0712 2.16,248.64
4 \/3,9[}.(}[]0 81,920 3.08,080 92,424.00 | 2,97.576.00 0.636 1,89,258.34
A~
5 v3.90,000 \r/ 65,536 3.24.464 97,339.20 | 2,92.660.80 0.567 1,65,938.67
/1 11,06,284.45 5
Add: PV of Salvage Value of new machine (% 40,000 x(0.567) LD 22,680.00
Less: Initial Cash Outflow 8.00,000.00
NPV 3,28,964.45

Advice: Since the incremental NPV is positive, existing machine should be replaced. &
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Question. HMR Ltd. is considering replacing a manually operated old machine with a fully automatic new machine.
The old machine had been fully depreciated for tax purpose but has a book value of X 2,40,000 on 31st March 2021.
The machine has begun causing problems with breakdowns and it cannot fetch more than X 30,000 if sold in the
market at present. It will have no realizable value after 10 years. The company has been offered X 1,00,000 for the
old machine as a trade in on the new machine which has a price (before allowance for trade in) of X 4,50,000. The
expected life of new machine is 10 years with salvage value of X 35,000.

Further, the company follows straight line depreciation method but for tax purpose, written down value method
depreciation @ 7.5% is allowed taking that this is the only machine in the block of assets.

Given below are the expected sales and costs from both old and new machine:

Old machine (X) New machine (X)
Solas — oy From the abo.ve information, ANALYSE whe'Fher
L L the old machine should be replaced or not if

Material cost 1,60,000 1.20.250 required rate of return is 10%?

Labour cost 1,35,000 1,10,000

Variable overhead 56,250 47,500

Fixed overhead 90,000 97,500

Depreciation 24,000 41,500

PBT 3,24,750 3,87,250

Tax @ 30% 97,425 1,16,175

PAT 2,27,325 2,71,075
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Calculation of Base for depreciation or Cost of New Machine

Particulars (%)

Purchase price of new machine 450,000

Less: Sale price of old machine 1,00,000
3,50,000

Calculation of Profit before tax as per books

Particulars Old machine New machine | Difference
) () )
Add: Depreciation as per books 24,000 41,500 17,500
Profit before tax and depreciation |  3,48,750 428,750 80,000
(PBTD)
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Calculation of Incremental NPV

vear | PVF PBTD |Dep.@7.5% PBT | Tax@30% |Cash Inflows P‘{n‘f‘ru'f::h
@ 10% (%) (%) (%) () (%) )
(1) 2 3) @ | O | Pm=@xam
1 0909 | 80,00000| 2625000 | 53,750.00 16,125.00 63,875.00 58,062 38
2 | 082 80,00000| 2428125 | 5571875 | 16,-?15_63 63,284_38 52,'2?2_89
3 | 0751 |8000000] 2246016 | 5753984 | 1726195 | 6273805 | 4711627
4 | 0683 |80,00000] 2077564 | 5922436 : 17,767 .31 62,232.69 42 504 93
6 0564 | 80,00000| 17,776.16 | 6222384 18,667.15 61,332.85 34 59173
7 0513 8{],.[]{]0_{}[] 16,442 95 83,55'?_{]5 19,067 .12 60,932.88 A 258 57
8 | 0467 |8000000| 1520973 | 6479027 | 19437.08 | 6056292 | 2828288
8 | 042 [8000000| 1406900 | 6593100 | 1977930 | 6022070 | 2553358
10 ] 0.386 |80,00000, 1301382 | 66985618 | 20,09585 59,904 15 23,123.00
3.81,102 44
Add: PV of Salvage value of new machine (Z 35,000 ~ 0.386) 13,510.00
Total PV of incremental cash inflows 3,94 612 44
Less: Cost of new machine 3,50,000.00
Incremental Net Present Value 44 612 44
Analysis: Since the Incremental NPV is positive, the old machine should be replaced.
1 February 2022 © THE INSTITUTE OF CHARTERED ACCOUNTANTS OF INDIA 46




SUMMARY OF DECISION CRITERIA OF CAPITAL BUDGETING TECHNIQUES

“Pa

Non- y Back (i) When Payback peried = Maximum Project with least Payback period should be
Discounted Acceptable Payback period: Accepted selected
(ii) When Payback period = Maximum
Acceptable Payback period: Rejected
/Accnunting (i) When ARR = Minimum Acceptable Rate Project with the maximum ARR should be
\ Rateof of Return: Accepted selected.
Return (ARR) (ii) When ARR < Minimum Acceptable Rate
of Return: Rejected
Discounted Net Present (i) When NPV > 0: Accepted ‘-/ Project with the highest positive NPV should
Value (NPV) (ii) When NPV < 0: Rejected be selected
Profitability (i) When PI>1: Accepted v When Net Present Value is same, project with
Index(PI) (ii) When PI < 1: Rejected Highest PI should be selected

Internal Rate
of Return
(IRR)

(i) When IRR > K: Accepted v
(ii) When IRR < K: Rejected

Project with the maximum IRR should be
selected
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Brain Teasers

considered as:

Q1. While evaluating investments, theof working capital at the end of the projects life should be

(a) Cash in flow

(b) Cash out flow

(c) Having no effect upon the capital budgeting decision
(d) None of the above.

Q2. Multiple IRRs are obtained when

(a) Cash flows in the early stages of the project exceed cash flows during the later stages.
(b) Cash flows reverse their signs during the project M«.al:fb o , Fs

(c) Cash flows are uneven

(d) None of the above.
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Comprehensive Question

Question. Gama Company is considering the following investment projects :

__ Cash Flows (0)
Projects Co C; & Cs
A -10,000 +10,000
B -10,000 +7,500 +7,500
& -10,000 +2,000 +4,000 +12,000
D -10,000 +10,000 +3,000 +3,000

(a) Rank the projects according to each of the following methods: (i) Payback, (ii) ARR, (iii) IRR and (iv)
NPV, assuming discount rates of 10 and 30 per cent.

(b) Identify the best project when : 1) Projects are independent and 2) Projects are mutually exclusive.

Solution: (i) Payback Period — Project A: 1 Year ProjectB : 1+ 2500/7500 = 1.33 Years
Project C : 2 + 4000/12000 = 2.33 Years ProjectD : 1 Year
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Comprehensive Question

(ii) ARR = Average Annual Net Income / Average Investment

Project A : Total Income =0 (10,000 — 10,000) and hence ARR =0

Project B : Total Income = 5,000 (15,000 — 10,000) in 2 years, hence ARR = 2500 / 5000 = 50%
Project C : Total Income = 8,000 (18,000 — 10,000) in 3 years, hence ARR = 2667 / 5000 = 53%
Project D : Total Income = 6000 (16,000 — 10,000) in 3 years, hence ARR = 2000 / 5000 = 40%

(iii) IRR - Project A : There are no returns as IF = OF and hence IRR=0

Project B : Even cash flows, hence PVAF = 10,000 / 7,500 = 1.33 for 2 years, IRR = Approx 32% for 2 Yrs
Project C : Trial Error Method (refer Excel) NPV@25% = +304 & @30% = - 633 and IRR = 26.6%

Project D : Trial Error Method (refer Excel) NPV@35% = +273 & @40% =- 233 and IRR=37.7%

(iv) NPV (Refer Excel for detailed calculation)

_ Project A ProjectB Project C Project D

NPV @10% -909.09 3,016.53 4,139.74 3,824.19
NPV @30% -2,307.69 207.10 -632.68 832.95
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Comprehensive Question

Projects Ranking

Ranks
| Projects PBP ARR IRR NPV NPV
(10%) (30%)
A 1 4 4 4
B 2 2 2 3 2
i 3 1 3 1 3
D 1 3 1 2 1

(b) Best Project: Decision shall be taken on basis of discounting techniques i.e. NPV and IRR as they
consider the time value of money. In case of independent projects and assuming no capital rationing, all
3 projects except A can be selected @ 10% NPV and only B & D with 30% NPV.

In case of mutually exclusive projects: NPV @ 10% & IRR give conflicting ranking : C per NPV and D per
IRR. As, projects B, C and D are not of same time period, if we decide on basis of equalized annualized
criteria (refer excel), it indicates Project C only.

NPV @ 30% and IRR both give rank 1 to Pro'|ect Di so there is no conflict.
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Practice Questions

Q1. Unlock Limited wants to replace.its old machine with a new automatic machine. Two models A and B
are available at the same cost of each. Salvage value of the old machine is X 1 lakh. The utilities
of the existing machine can be used if the company purchases A. Additional cost of utilities to be
purchased in that case are X 1 lakh. If the campany purchases B then all the existing utilities will have to

be replaced with new utilities costing @ he salvage value of the old utilities will be X 0.20 lakhs. é

The earnings after taxation are expectev

The target return on capital is 15%. You
are required to compute for the two
machines  separately: a) NPV D)
Discounted Payback Period and «c)
Desirability Factor. Also advise which of
the two machines should be selected.
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500000

Practice Questions (3535 ocd

A— SoOODOO — \DOODOODX-\DDODO

Solution:
B— Sooboo — lboODOD +E;>.oooob - 20;0001

Year 0 1 2 3 4 5 NPV / DPB
PV@15% |~ 1 0.87 0.76 0.66 0.57 0.5
Machine A 1,00,000.00 1,50,000.00  1,80,000.00 2,00,000.00 ('2,20,000.00D
Machine B -5,80,000.00 2,00,000.00 2,10,000.00 1,80,000.00 1,70,000.00 1,00,000.00 D
PV - A -5,00,000.00  87,000.00 1,14,000.00 1,18,800.00 1,14,000.00 —A,10,000.00 43,800.00§
PV - B -5,80,000.00 1,74,000.00 1,59,600.00 1,18,800.00  96,900.00 50,000.00 19,300.00 (200
87,000.00 52,01,000.00 —*3, 19,800.00 5,43,800.00 460| |'* TioooD
B Cum IF 1,74,000.00 3,33,600.00 4,52,400.00 5,49,300.00 5,99,300.00 4.61|/H+ ROEDO
PI-A 1.0M4- 50000
PI-B 1.03

From all three methods : NPV, Discounted Payback and Profitability Index perspective Machine A seems

to be a better option.
* Year 0 outflow includes salvage value of old machine, tools, cost of new machine & cost of any new tools and
terminal year 5 cash flow includes the new machine salvage value as well
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= 1»)
{273 : H4DODD + W§DDO = SSSob
Ty = +\25S0bb

Practice Questions P

Gab Flox — 620000 + 290000
= 910000

Q2. Bajrangi Chimney Company is evaluating three investment situations: (1) produce a new line of aluminium
chimneys, (2) expand its existing line to include several new variants, and (3) develop a new, higher-quality line
of exhausts. If only one project is undertaken, then its stand-alone expected present value and the amount of
investment is here below for all three projects:

m Investment Required (X) PV of Future Cash Flows (X) * If projects 1 and 2 _are jointly

— Czooooo v C 2,90,000 undertaken, there will be no

savings; the investments reqwred
2 1,15,000 1,85,000 and present values will simply be

— 3 2,70,000 v* 4,00,000 individual totals.

With projects 1 and 3, economies are possible in investment because one of the machines acquired can

be used in both production processes. The total investment required for projects 1 and 3 combined is X

(4 40, OO? )If projects 2 and 3 are undertaken, there are economies to be achieved in marketing and producing

the products but not in investment. The expected present value of future cash flow for projects 2 & 3 shall be X

6,20,000. If all three projects are undertaken simultaneously, the economies noted will still hold. However, a

X 1,25,000 extension on the plant will be necessary, as space is not available for all three projects. Advise on
what combination shall be the best.
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Practice Questions

Solution:
o L e Lo o s L_ner e
2,90,000 90,000 x
— 2 1,15,000 1,85,000 70,000 X
> 3 2,70,000 4,00,000 1,30,000 7 130600 |
A 18&2 3,15,000 4,75,000 1,60,000
A (Ts3) 4,40,000 6,90,000 250,000 250000 | 250000
2&3 3,85,000 6,20,000 2,35,000
6,80,000 (1&3 +2 +1.25) 9,10,000 (2&3 + 1) 2,30,000 230000 |

* Combination of all 3 projects, apart from additional investment of X 1.25 Lakh, will enjoy the benefits of
other combinations both in investment and also in future cash flows.
e Clearly the largest NPV is against the combination of projects 1 & 3and hence the best combinations.
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Q3. A&R Ltd. has undertaken a project which has an initial investment of Rs.2,000 lakhs in plant & machinery
and Rs.B00 lakhs for working capital. The plant & machinery would have a salvage value of Rs. 474.61
lakhs at the end of the fifth year. The plant & machinery would depreciate at the rate of 25% p.a. on
WDV method. The other details of the project for the five year period are as follows:

| 1000000 unitspa.

Rs.500
50% of selling price
Ro30lekhps.

Selling price per unit
Variable cost

Fixed overheads (excluding depreciation) |

I Corporate tax rate 35%
Rate of interest on bank loan 12%
After tax required rate of return 15%

Required:

{i) CACULATE net present value (NPV) of the project and DETERMINE the viability of the project.
{iij DETERMINE the sensitivity of project's NPV under each of the following condition:

a. Decrease in selling price by 10%;

b. Increase in cost of plant & machinery by 10%.

PV factor Year-1 Year-2 Year-3 Year-4 Year-5
12% 0.892 0.797 0.711 0.635 0.567
15% 0.869 0.756 0.657 0.571 0.497
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Practice Questions

Solution: Since NPV > 0, the project can be accepted

1 February 2022
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Year 0 1 2 3 4 5
Amounts in Lakhs
Initial OF -2,000.00 474.61
Working Capital -800.00 800.00
Annual CF 1,430.00 1,430.00 1,430.00 1,430.00 1,430.00
Depr Tax Shield 175.00 131.25 98.44 73.83 55.37
Total CF -2,800.00 1,605.00 1,561.25 1,528.44 1,503.83 2,759.98
PVF @ 15% 1.00 0.87 0.76 0.66 0.57 0.50
PV -2,800.00 1,395.65 1,180.53 1,004.97 859.82 1,372.20
NPV 3,013.17
Working Notes
Contribution 2200 Net of Tax 1430
Depreciation 500 375 281.25 210.94 158.20
WDV 1500 1125 843.75 632.81 474.61

57




a. Decrease in selling price by 10%

Year-1 Year-2 Year-3 Year-4 | Year5 . .
: b. Increase in project cost by 10%

Sales volume (Qty. in lakh) 10 10 10 10 10
New Selling price 450 450 450 450 450 Yorr||| Yowrd || Yewr3|| Yewrd| —Vaors
iaticont o = 6 = e PBDT _ | 2200 2200 2200 2200 2200

— , Less: Depreciation (Rs. in 550 4125 309.37 23203 174.03
Contribution per unit (Rs.) 200 200 200 200 200 lakh) (Working note-2)
(Sl price — \rigtae soml PBT 1650 | 178750 | 189063 | 1.967.97 | 2,02597
Tol convibadlon (Bodlei) | (2000 | 2600) L000)| 2R00| 2000 Less: Tax @ 35% 57750 | 62563 66172| 68879 | 709.09
Lﬁ: Fhertiontiion G- i ) - o 0 - PAT 107250 | 1.161.87 | 122891 | 1.279.18 | 1.316.88
BT 7o aml ime | Tml 7w Add: Depreciation 550 |  4125| 30037 | 23203 | 174.03
Less: Depreciation (Rs. in 500 375| 281.25| 21094 | 158.20 :ﬂfm:t f;:ﬁfm"“m g : : : | e
ol (oo %) Add: Working capital - - - - 800
PBT 1,200 | 1,325 | 1,418.75 | 1.489.06 | 1,541.80 ——
Py e e e g e Net Cash infiow 162250 | 157437 | 153828 | 151121 | 276552
PAT 780 | 861.25| 92219 | 967.89 | 1.002.17
Qi Depiessabon L gro| 20teh] GINeR| el P.V factor @15% 0869 0756| o0657| 0571 0497
ﬁdathﬁ:’:gﬂ velue of plant & £ y . - | . P.V of cash infiows 1409.95 | 1.190.22| 1,01065| 86290 | 17374.46
Add: Working capital ] : - - 300 NPV = Rs. (1,409.95+1,190.22+1,010 65+862.90+1,374.46) — (Rs. 2,200 + Rs. 800)
Net Cash inflow 1,280 | 1,236.25 | 1,203.44 | 1,178.83 | 2.434.98 =Rs. 5,848.18 - Rs. 3,000 = 2,848.18 lakh
P.V factor @15% 0869 | 0756| 0657| 0571| 0497
P.V of cash inflows 111232 | 93461| 79066 | 67311 1.210.18

NPV = Rs. (1,112.32+934 61+790.66+673.11+1,210.18) - (Rs. 2,000 + Rs. 800)
= Rs. 4,720.88 — Rs. 2,800 = 1,920.88 lakh
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Q4.

Shiv Limited is thinking of replacing its existing machine by a new machine which would The existing machine has an accounting book value of ¥ 1,00,000, and it has been fully
cost ¥ 60 lakhs. The company’s current production is 80,000 units, and is expected o depreciated for tax purpose. It is estimated that machine will be useful for 5 years. The
increase to 1,00,000 units, if the new machine is bought. The selling price of the product supplier of the new machine has offered to accept the old machine for ¥ 2,50,000
would remain unchanged at ¥ 200 per unit. The following is the cost of producing one unit  Hawever, the market price of old machine today is ¥ 1,50,000 and it is expected to be
of product using both the existing and new machine: % 35.000 after 5 years. The new machine has a life of 5 years and a salvage value of

Unit cost(®) | T 2,50.000 at the end of its economic life. Assume corporate Income tax rate at 40%, and
Existing Machi p depreciation is charged on straight line basis for Income-tax purposes. Further assume
g .| Mow Macuke | 1D %€ | that book profit is treated as ordinary income for tax purpose. The opportunity cost of
(80,000 wnits) | (1,00,000 units) ; 2
- capital of the Company is 15%.
Materials 75.0 63.75 (11.25) —
Wages & Salaries 51.25 3750 | (1375)| eequired:
Supenvision 20.0 950 50| () ESTIMATE net present value of the replacement decision.
Repairs and Maintenance 11.95 7.50 (3.75) | (i) CALCULATE the internal rate of return of the replacement decision.
Power and Fuel 15.50 14.25 (1.25) | (iii) Should Company go ahead with the replacement decision? ANALYSE.
Dapren'tatjnn 0.25 5.0 4.75 Year m q 2 3 4 5
FW0ced Corpom)s Ouedmds 09 g 2e PVIFy s, 0.8696 |  0.7561 06575 | 05718 | 0.4972
18325 10020) (IR PVIFua0; 0.8333 0.6944 0.5787 04823 | 04019
PVIFo.2ss 0.80 0.64 0.512 0.4096 0.3277
PVIFoa0; 0.7692 0.5917 0.4552 0.3501 0.2693
PVIFpas; 0.7407 0.5487 0.4064 0.3011 0.2230
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Solution

Calculation of NPV
Year 0 1 2 3 4 5
PVF @ 15% 1 0.8696 0.7561 0.6575 0.5718 0.4972
Initial OF -58,50,000.00
Net Cash IF 22,84,000.00 | 22,84,000.00| 22,84,000.00 | 22,84,000.00 | 22,84,000.00
Terminal CF 2,29,000.00
Total CF -58,50,000.00 | 22,84,000.00 | 22,84,000.00| 22,84,000.00( 22,84,000.00| 25,13,000.00
PV -58,50,000.00 | 19,86,166.40 | 17,26,932.40| 15,01,730.00 | 13,05,991.20 | 12,49,463.60
NPV 19,20,283.60

Calculation of IRR
Year 0 1 2 3 4 5
Total CF -58,50,000.00 | 22,84,000.00  22,84,000.00| 22,84,000.00| 22,84,000.00| 25,13,000.00
PVF @ 20% 1 0.8333 0.6944 0.5787 0.4823 0.4019
PV @ 20% -58,50,000.00 | 19,03,257.20| 15,86,009.60( 13,21,750.80( 11,01,573.20| 10,09,974.70
NPV 10,72,565.50
PVF @ 30% 1 0.7692 0.5917 0.4551 0.3501 0.2693
PV @ 30% -58,50,000.00 | 17,56,852.80| 13,51,442.80| 10,39,448.40( 7,99,628.40| 6,76,750.90
NPV -2,25,876.70 IRR (%) 28.26
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The General Manager of Merry Lid. is considering the replacement of five-year-old

equipment. The company has to incur excessive maintenance cost of the equipment. The

equipment has zero written down value. It can be modernized at a cost of ¥ 1.40.000 V4p000—3 0D 0O
enhancing its economic life to 5 years. The equipment could be sold for ¥ 30,000 after 5 S

years. The modernization would help in material handling and in reducing labour,

maintenance & repairs costs.

The company has another alternative to buy a new machine at a cost of < 3,50,000 with

an economic life of 5 years and salvage value of ¥ 60,000. The new machine is expected 3Sooob - 60000
to be more efficient in reducing costs of material handling, labour, maintenance & repairs, 5

etc.

The annual cost are as follows:

Existing Equipment Modernization New Machine
®) ®) )
Wages & Salaries 45000 | —> 35,500 15,000
Supervision 20,000 | —> 10,000 7,000
Maintenance 25,000 5,000 2,500
Power 36000 20,000 15,000 PYAF = 239
(1,20000) (osD—  (a®

Assuming tax rate of 50% and required rate of return of 10%, should the company S \y&
modernize the equipment or buy a new machine? —_—
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Calculation of Incremental annual cash inflows/ savings:

Particulars Existing Modernization New Machine
Equipment
®) Amount [ Savings | Amount | Savings
) ®) ) )
(1) 2 [Q=(1)-2)| 4 |B=(1)-(4)
Wages & Salaries 45,000 35,500 9,500 | 15,000 30,000
Supervision 20,000 10,000 10,000 7,000 13,000
Maintenance 25000 5,000 20,000 2,500 22,500
Power 30,000 20,000 10,000 | 15,000 15,000
Total ( 1,20,009 §70.500‘.>—> 49,500 | 39,500 80,500
Less: Depreciation (22,000 ) 58,000
(Refer Workings) ‘
Total Savings oL depseciaXon 27,500 22,500
Less: Tax @ 50% 13,750 11,250
After Tax Savings —> 13,750 - 11,250
Add: Depreciation 22,000 58,000

Incremental Annual

Cash Inflows

(35,750)

Z 69,250

D
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Calculation of Net Present Value (NPV)

X

Particulars Year Modernization New Machine
() )
Initial Cash outflow (A) | 0 (140,00000)  (350,000.00>
Incremental Cash Inflows | 1-5 '1,35,492.50 2,62,457.50
( 35,750 x3.790) | (% 69,250 x 3.790)
Salvage value 5 C{‘? 8630.00 | —>  37,260.00
(Z 30,000 x 0.621) |\-(Z 60,000 x 0.621)
PV of Cash inflows (B) > 15412250 |—> 2.99,717.50
Net Present Value (B - A) 14,122.50 [(50,282.50)
]

\

G oY

D‘D

Advise: The company should modernize its existing equipment and not buy a new machine
because NPV is positive in modernization of equipment.
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Q6. City Clap Ltd. is in the business of providing housekeeping services. There is a proposal before the
company to purchase a mechanized cleaning system for a sum of Rs. 40 lakhs. The present system of
the company is to use manual labour for the cleaning job. You are provided with the following
information:

Proposed Mechanized System:

Cost of the machine Rs. 40 lakhs

Life of the machine 7 years

Depreciation (on straight line basis) 15%

Operating cost of mechanized system Rs. 20 lakhs per annum

Present system (Manual):

Manual labour 350 persons

Cost of manual labour Rs. 15,000 per person per annum

The company has an after-tax cost of fund at 10% per annum.
The applicable tax rate is 50%.
PV factor for 7 years at 10% are as follows:

Years 1 2 3 4 5 6 7
P.V.factor | 0.909 | 0.826 | 0.751 | 0.683 | 0.621 | 0.564 | 0.513

You are required to DETERMINE whether it is advisable to purchase the mechanized cleaning system.
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Calculation of NPV

(Rs.) (Rs.)

Cost of Manual System (Rs. 15,000 x 350) 52,50,000
Less: Cost of Mechanised System:

Operating Cost 20,00,000

Depreciation (Rs. 40,00,000 x 0.15) 6,00,000 26,00,000
Saving per annum 26,50,000
Less: Tax (50%) 13,25,000
Saving after tax 13,25,000
Add: Depreciation 6,00,000
Cash flow per annum 19,25,000
Cumulative PV Factor for 7 years @ 10% 4.867
Present value of cash flow for 7 years 93,68,975
Less: Cost of the Machine 40,00,000
NPV 53,68,975

The mechanized cleaning system should be purchased since NPV is positive by
Rs. 53,68,975.
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Q7.

A large profit making company is considering the installation of a machine to
process the waste produced by one of its existing manufacturing process to be
converted into a marketable product. At present, the waste is removed by a
contractor for disposal on payment by the company of ¥ 150 lakh per annum for
the next four years. The contract can be terminated upon installation of the
aforesaid machine on payment of a compensation of ¥ 90 lakh before the

processing operation starts. This compensation is not allowed as deduction for
tax purposes.

The machine required for carrying out the processing will cost ¥ 600 lakh to be
financed by a loan repayable in 4 equal instalments commencing from end of
the year- 1. The interest rate is 14% per annum. At the end of the 4" year, the

machine can be sold for ¥ 60 lakh and the cost of dismantling and removal will
be T 45 lakh.

Sales and direct costs of the product emerging from waste processing for 4 years
are estimated as under:

Year _ 1] 2 3| 4
Sales 966 966 | 1,254 1,254
.mlolaterial con;umption 90 120 255 ------- 255
m‘;f{f'ages ----- 225 225 25§ ------- 300
Other expenses 120 135 162 210
Factory overheads 165| 180| 330| 435
Depreciation (as per income tax rules) 150 114 84 63
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Initial stock of materials required before commencement of the processing
operations is ¥ 60 lakh at the start of year 1. The stock levels of materials to be
maintained at the end of year 1, 2 and 3 will be ¥ 165 lakh and the stocks at the
end of year 4 will be nil. The storage of materials will utilise space which would
otherwise have been rented out for ¥ 30 lakh per annum. Labour costs include
wages of 40 workers, whose transfer to this process will reduce idle time
payments of T 45 lakh in the year- 1 and ¥ 30 lakh in the year- 2. Factory
overheads include apportionment of general factory overheads except to the
extent of insurance charges of ¥ 90 lakh per annum payable on this venture. The
company'’s tax rate is 30%.

Present value factors for four years are as under:

Year 1 2 3 4
PV factors @14% 0.877 0.769 0.674 0.592

ADVISE the management on the desirability of installing the machine for
processing the waste. All calculations should form part of the answer.
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Statement of Operating Profit - Processing of Waste (X in Lakhs)

Sales 966 966 1254 1254
Material Consumed -90 -120 -255 -255
Wages (Net of Idles time for Years 1 & 2) -180 -195 -255 -300
Other Expenses -120 -135 -162 -210
Insurance Expenses -90 -90 -90 -90
Opportunity Cost — Loss of Rent -30 -30 -30 -30
Earnings before Depreciation, Interest & Tax 456 396 462 369
Depreciation as per Tax Laws -150 -114 -84 -63
EBIT 306 282 378 306
Interest @ 14% -84 -63 -42 -21
Profit before Tax 222 219 336 285
Tax @ 30% -66.60 -65.70 -100.80 -85.50
Profit after Tax 155.40 153.30 235.20 199.50
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Statement of Incremental Cash Flows (X in Lakhs)

Material Inventory -60 -105 165
Contract Cancellation Penalty -90

Contract Payments Avoided (Net of Tax @30%) 105 105 105 105
Profit after Tax Plus Depreciation 305.40 267.30 319.20 262.50
Loan Repayments -150 -150 -150 -150
Sale of Machinery (Net of Decommissioning Costs) 15
Total Incremental Cash Flows -150 155.40 222.3 274.20 397.50
PV Factors @ 14% 1 0.877 0.769 0.674 0.592
Present Value of Cash Flows -150 136.29 170.95 184.81 235.32
Total NPV 577.37
* NPV shall continue to be positive even if we consider tax on capital gains (600 — 411 = 189 x 30% @ PV)
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THANK YOU
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