THE FINANCIAL
APPRAISAL OF PROJECTS



Why a Financial Appraisal for
a Public Sector Project

A The financial analysis of a project helps determil
the financial viabilityand sustainability of the
project

V The most important one is to ensure the

availability of funds to finance the projatirough
Its Investment and operating phases

V A project with a high expected economaturn
mayfalil If there are not enough funds to finance
the operations of the project.
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A Water supply projects are typical examples of
projects thagenerate substantiaconomic benefit:
due to the large economic value attached to wa
butrecelve littlefinancial revenues because of th
low water tariffs

A A key obijectiveof a financial appraisal for a
government project is to determimé&ether the
projectcanconti nue “to pay
throughout its entire life; and if not, how can the
shortfalls be met




A Another reason for conducting a financial
appraisal of publisector projects is directly
related to understanding of thestributional
Impacts of the project




DEVELOPMENT OF
CASH FLOW STATEMENT
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CONSTRUCTION OF
FINANCIAL CASH FLOWS
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Construction of Financial Cash
o Flows |
A The financial cash flow of an investment project
IS acentral piece of the financial appraisal

A The cash flow statement of a project isséng
of all anticipated sources of cash and uses of
cashby the business over the life of the project




FINANCIAL CASH FLOWS

AThe Investment Phase
AThe Operation Phase




Components of Cash Flow Analysis

a. Investment Plan

A Need to reconcile timing of technical
construction plans with the financing plan,
demand module, and manpower availability

b. Operating Plan

A Need to reconcile market module with
manpower module and minimum cash flows
for operation of project

42



Project Cash Flow Profile
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What Is the Total Cost of a Three Year Investment?
Bt N Ct

NPV, ,,=182.23

N Time

>0 S0 NPV, ,=242.35

Opportunity Cost of Funds 0%
Investment Costs:
a. Simple Sum =200
b. At {; =50+ 100/(1.1)* + 50/(1.1)?
=50+ 90.91+ 41.32 =$182.23
c. At ; =50(1.1)3+ 10Q(1.1)2+ 50(1.1)* = $242.35
Interest during construction is equal #2335

(Assumption that all expenditures are made at beginning of the period.)
44



THE INVESTMENT PHASE



The Investment Phase

A Thefirst stepin the constructionof a financial cash
flow statements the formulation of an investment
plan for the project based on the information
developedin the technical, demand, manpower,
and financing modules




A The investment plan consists of twsections:

1- Theexpenditure on new acquisitions, and the
opportunity cost oéxisting assets

2- Thefinancing aspects of the proposed
iInvestment.




A The investment plan will contain a listing of all
the expenditures to be undertaken ughtopoint
where the facility is ready to begin its normal
operations

A Eachof theseexpenditures shoulde identified
according to the year in which it Is expected to
OCcur.

A In addition,every expenditurshould be broken
down into two parts: first, the amount spent on
goods and services traded internationallyand
second, the amount being spent on goods and
servicesraded domestically.




Treatment of Assets

A Depreciation expense or capital cost allowance:s
are an accounting device to spread the cost of
capital assets over the length of life of these
Investments.

A Depreciation expense is not a cash outfloand

t
f

A-

Nus should not be included in the financial cast
ow profile of the project.

"he full capital costs of an investmenéare

accounted for in the financial cash flow profile
since the amount of the investment expenditure
arededucted In the year they occur




AOpportunity COSL: the benefit foregonby not

putting the asset to its best alternative use

(what hadeen sacrificethy using it in the project rather than in its ne
bestuse)

ASunk cost: retrospectivépast)coststhat have
already been incurred and cannot®eovered.




A The opportunity cost of the existing assets is generally included in the first y
of the projectdos cash flow profil e
the project is not feasible.

A The financialopportunity cost of an existing
assetis thehighest financial price that it could
be sold for.

A Thehighest financial pricés typically thehigher
of the inuse value of the assand itsliquidation

value.

A The of the asset is what it would sell for if it were to be used as a
ongoing concern.

A The IS what the asset would sell for if broken into its different

components and sold in parts.



A An approach to preparing an estimate ofithe
use value of a set of assesto consider their
net replacement costs

A The net replacement cost is the amount of expenditul
that would have made today to build a facility that
would provide the same amount of services in the
future as would the assets that are now being
evaluated.



To estimate the

rtwo adjustments

must be made to the historical
Aourchase cost of assets.
A 1- Thechange in the nominal prices of new
assets or the same typetloé assetan
perform the same function as the asset being

evaluated.

the

his change In prigemeasureads



2- Theamountof economialepreciation that the asset has experienc
since it was purchase@heeconomic depreciatiorate for an asset
reflects the loss in the market value of the asset, whiganerally
different from the depreciation rate used for tax purposes

A Supposeéhat the
andthema c hi n e 0 s ecanamnmtuwlépeetiadiah over years
expressed as a fractionds andlt is theprice indexfor this type of
asset todayandlh is the price index for this type of asset in the
period itwas Initially purchasecHence net replacement value-(ise
value) of the machine iyear tcan be estimated as follows:

(Net replacement value). = Ao * (1 — Proportion of Asset Depreciated d;) * (I: / L)



Depreciation

A Concepts of depreciation expense used in
calculating cash flow profile:

| Tax depreciation or capital cost allowances (to
estimate taxes)

I Economic depreciation (to estimate residual
values of assets)
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Treatment of Land

A Land has an opportunity cost like every other asset
when it is used by a projectven if the landis
donatedto the project by thgovernment.

A Dueto improvements in infrastructurgne value of
landbeing used by a project mayrease muchaster
than inflation duringhe life of the project. In such
cases It Is importamtot to include the increase Iin
land value that is above inflationas part of the
liguidation value othe project




A It is importantnotto attributetheincreasen thereal
value of land to any particular project to avoid
Introducinga biastowardlandintensiveprojects

A The only exceptionto this rule occurs when the
project either improves or causesdamageto the
land.

A In suchcasesthe amountof the land improvemen
or deteriorationshould be addedto or subtractec
from the real value of the land measuredat the
beginningof the projectto determinethe liquidation
valueof thelandattheendof the project




ANNUAL RENTAL CHARGE APPROACH:

A Alternatively, the opportunity cost of landcan be
reflected In the cash flow profile dfie projecby an

A Thisrental charge can be estimated by usingdin¢al
rateper dollar value of the land times the real value
the land for each period die project'sife.

A If the annual rental charge approach is used, then
neither the



Investment Financing

The financing may consisff:




Which of thesdinancings willbe included in the cas
flow statement

X Ow n e pointof view: theloan disbursement is a

cash inflow and the repayment of loan and interest
payment are a caslutflow.

X B an k @ant of view: is looking to

x determine the financial viability of the project to all
Investors irrespective of debtars Shareholders.

A Public sectorprojects: financial performance of the

entire invested capital and not just the equity portior
that is relevant fonvestors.




A Often both debtand equity financing comefrom
the samesourceandthe loans have been either

explicitly or implicitly gquaranteed by the
government

A We will thereforebeginour developmenbf the
financial cashflows of this projectby makingno
distinction betweenthe return received by the

lendersof debt and that receivedby the equity
holders

A In this case,the cash made available through
borrowing Is not consideredas a cash inflow,
nor are the interest or amortization payments
on this debt consideredas cashoutflows.




Table 3.1: Investment Phase for a Mining Project
(Millions of dollars)

[t

Ttem Year 0 1

A. Investment Expenditures

fa) Site Preparation, Exploration, and Development

Materials:
- Traded (cif) 500.0 500.0
Tanffs @12% 60.0 60.0
VAT @10% 56.0 56.0
- Non-traded 400.0 300.0
VAT @5% 20.0 15.0
Labor:
- Skalled 150.0 100.0
- Unskilled 200.0 250.0
(b) Equipment
Traded (cif) 600.0 | 2,000.0
Tanffs [@10% 60.0 200.0
VAT @10% 66.0 220.0
Total Expenditures 21120 | 3,701.0
B. Financing
Eguity 2.0120 | 1.201.0
Domestic Loan (short-term) 100.0 500.0
Foreign Loan (guaranteed by government) 0 [ 2.000.0
Total Financing 21120 | 3,701.0




THE OPERATING PHASE



The operating phase

A The operating phase of the financial cash flow
statement includes

A A distinction must be made between sales and
cashreceipts.
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Cash Receipts versus Sales

Sales for Period
+

Accounts Receivable for Beginning of Period

Accounts Receivable for End of Period
Cash Recelpts for Period (Inflow)

For Example:

Sales= 10,000

Accounts Receivabje 5,000

Accounts Receivable 8,000

Receipts =10,000+(5,000-8,000 = 7,000
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Uncollectable Receivables (Bad Debts) versus Sales

A Uncollectablereceivablesarecalculatedasa percentag®f
theaccountgeceivableat the beginningof the period

Sales for Period
+

(Accounts Receivable for Beginning of Periddcounts
Receivable for End of Period)

Uncollectable Recelvables

Cash Receipts for Period (Inflow)
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Uncollectable Receivables versus Sales (Cod)

A Supposethe accountsreceivableare 20% of salesof currentyear and the

uncollectableeceivablesare10% of accountseceivableof previousyear

Years

SaleqS)
AccountsReceivabldAR)
UncollectableReceivablesUR)
Change in AR (AR;i ARi UR)

2000
4000
800

2001 2002 2003
5000 6000 6000
1000 1200 1200

80 100 120
-280 -300 -120

For Example, Year2001

Salegyy; = 5,000

Accounts Receivablg,,= 800

Accounts Receivablg,, = 1,000

Uncollectable Receivablgg,= 80

Receipts =
5,000+(800-1,000-80= 4,720

For Example, Year2002
Saleg,y,= 6,000

Accounts Receivablg,,; = 1,000
Accounts Receivablg,,= 1,200
Uncollectable Receivablgg,= 100
Receipts =

6,000+(1,000-1,200-100= 5,700 e



Cash Expenditures versus Purchases

Purchases for Period
+

Accounts Payable at Beginning of Period

Accounts Payable at End of Period

Cash Expenditures for Period (Outflow)

For Example:

Purchases= 11,000

Accounts Payabje= 6,000

Accounts Payable= 4,000

Expenditures -11,000+(6,000-4,000 = 13,000
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Cash receipts = Sales + Accounts receivable - Accounts receivable
for period (inflow) for period at beginning of period  at end of period

Cash receipts = Sales + Accounts receivable - (Accounts receivable
for period (inflow) for period at beginning of period  at end of period

+ Bad debts written off
During the period)

Cash expenditures = Purchases + Accounts Payable at - Accounts Payable
for period (outflow) for period beginning of period at end of period



Adjustment for Changes in Cash Balance

A Increases or decreases in cash balances can
take place even when no changes occur in
sales purchasesaccounts receivable, or
accounts payable

A When cash is set aside the transactioof
the business, @ery important reason for the
accumulation of casbccurs wherthe
financial institutions thaiake loang$o a
project require that debt service reserve
accountbe set up and funded.




A The accumulation of cash for this or other
purposesgepresents aoutflow in the cash flow
statementand must bénanced.

A A decrease in cash held for transaction purpose:
IS a source ofash for other uses by the project
and thus iIs aash inflow

C If cash balances decrease: cash inflow
C If cash balances increase: cash outflow

Al the end 01 the PIojRct, any casih Set asioe will

ultinagiely be ieleasal back to the project as a

cash iIniloww. 79




Adjustment for Other Working Capital Items

In order to carry out an economic activity, a certain amour
of Investment has to be mamatemsthat facilitate the
conduct of transactions

C Cash

C Accounts receivable
C Accounts payable

C Prepalid expenses
C Inventories



Working Capital

A Working Capital = Cash for Transactions
+ Accounts Receivables
- Accounts Payables + Inventories
+ Prepaid ExpensesAccrued Liabilities

A Very important part of investment in most projects

A In Canada and USA, proportion of the Total Investment
(Fixed Assets + Working Capital) that is working capital
(WC) is abouBB(%o:

WC
Proportion of WC in Total Investment = °0.30
P FA + WC
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Working Capital (cont d)

A Cash held to carry out transactions is a use of cash
A Increases in cash holdings is a cash outflow
A Decreases in cash holdings is a cash inflow

For Example:

Desired stock of cash20% of Operating Expenses

Year 0 1 2 3 4
Operating Expenses 2000 | 2500 |[3200 [5000 0
Desired Cash 400 | 500 | 640 |1000 0
Impact on Net Cash FIoYvL4OO -100 |-140 |[-360 |+1000
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Income tax Liability

A Income taxes paid by the project should be
iIncluded as an outflow in the cabw statement.

AYear byyear estimatesf thecost of goods so|d
Interest expenséax depreciation expensesc
overheadsirea | | subtracted f
revenues t o0 e sdamimgddfoze t
taxes While estimating the income tax liability,
provisions for loss carrgackward andorward if
applicable should be taken into account.




Cessation of Project Operations

A Whena new projectacquiresan assetthe entire expenditureon the
assets accountedor in the cashflow statemenat the time thatthe
expenditureactually occurs It is quite possible however that the
life of the project will not coincidewith the life of all its assets

A Then theresidual value of the asset should be includgbercash
flow statemenas an inflow in the year following theeessatiorof
operations

A It is preferabldéo breakdown all the assets into different categaries
land, building, equipment, vehicles, etc

If asset willcontinue tooperatein-use valu
If assetis to be shudown liguuidiatiom walls




A Landis a special asset that generally does
depreciate

A The residual value of lan@corded in the cash
flow statement should be equal to tieal
market value of the land recorded at the
beginning of the project unless the project
results in some improvement or deterioration to
the land.




A Expected increases in land values are generally
speculative which implies that building such
Increases In the residual value of land may not
OCcCur.

A Moreover, thepurpose of the analysis is to
appraise the projeeaind determine its impact on its
sponsorsLarge increases in land valogy be
sufficiently large Jeading to the implementation of
the projectand amisallocation of resources

A Thus, the residual value of land should be
generally the same as Its real price at the start o
the project.




Table 3-2: Operating Information for the Case of a Mining Project

(Millions of dollars)

Item Year 1 2 3 4 5 6 7
Sales
- Traded 2.000.0 | 3.000.0 | 3.500.0 | 3.000.0 | 2.000.0
- VAT (@ 0% 0 0 0 0 0
Purchases of Inputs
- Traded (cif) 600.0 750.0 800.0 700.0 600.0
Taniffs @10% 60.0 75.0 80.0 70.0 60.0
VAT @10% 66.0 82.5 88.0 77.0 66.0
- Non-traded 200.0 250.0 320.0 200.0 200.0
VAT @5% 10.0 12.5 16.0 10.0 10.0
Operating Labor
- Skilled 100.0 | 1500 | 2000 [ 1500 | 1250
- Unskilled 50.0 70.0 90.0 80.0 60
Working Capital
(end of period values)
- Account Receivables 0| 4000]| 6000| 700.0| 600.0| 400.0 0
- Account Payables 0 187.2 | 2340 2608 | 2114 187.2 0
- Cash held as working capital 0 93 6 104.5 130.4 105.7 036 0




PRO-FORMA STATEMENT

Financial statement that details future
activity.
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Pro-Forma
Financial Cash
Flow Statement
for an
Investment in a
Mine (Millions
of dollars)

Ttem Year 0 1 z 3 4 5 ] 7
A Receipts:
Forsign Sales (raded goods) 20000 30000 3.50000 | 300000 2.000.0 L1
VAT i@ 0% 0 L] LI 0 LI
Change in Account Feceivablas -400.0 -200.0 =100 +100.0 +200.0 +400.0
Liguwidanion Value {scrapped 1000
azzats)
Cash Inflow 1 6000 2 R00.0 340000 | 3. 100.0 2 20 140k
B. Expendiiures:
1) Site Preparation, Exploration snd
Dieveloprment:
Dlaterials:
- Traded Goods (icif) 5000 50400
Tanffz @1T% 0.0 0.0
VAT i@10% 56.0 56.0
- Non-traded Goods 4000 3000
VAT @>% 20.0 15.0
Equipmsant:
- Traded (cif) G0 2, 00400
Tariffs @ 10% 0.0 2000
VAT (@ 10% 5.0 220.0
b} Input Parchases
- Traded Goods (icif) GO0 T50.0 2000 L0 G000
Tariffs @ 10% a0 75.0 0.0 700 G0.0
VAT @10% a§.0 B2.5 BED 7740 G610
Change in Accounts Payable -1452 -36.3 -121 247 147 1452
- Non-traded Goods 2000 2500 32040 2000 20010
VAT @>% 10.0 12.5 1610 10.0 100
Change in Accounts Payable -42.0 -10.5 -14.7 252 i 42.0
) Consoacton Lakbor:
- Bkilled 150.0 10400
- Unskilled 2000 250.0
d} Crperating Labor:
- Bkilled 1000 1500 20040 150.0 12540
- Unskilled S0.0 T0.0 oo 0.0 G010
g) Change in Cash Held as 03 6 234 134 -247 12.1 434
Working Capital
Cash Outflow 21120 3. 701.0 oz 4 13§66 | 1580062 | 13117 11331 LU
C. Tax Paymenis
(2) VAT (Payment, (Fefund)) -142.0 -191.0 -T6.0 0510 -104.10 -87.0 -TE.0 0
(2 Boyalty i i 2000 200 35000 3000 200 il
D. Net Cash Flow -1L9T00 | -3, 41000 4830 11184 L5734 | 15753 L Y 13064




Moving from Financial to Economic Analysis

1. Restate financial revenues or physical outputs into their
economic venueis willingness to pay or economic value of
resources saved.

2. Restate financial costs to economic opportunity costs.

3. Identify and quantify externalities both positive and
negative of project.

4. Estimate economic values of externalities and include then
as part of resource flows of the project.

5. Identify sources and magnitudes of risks that affect
economic outcomes.

6. Apply the economic opportunity cost of capital to
determine the net economic resource flows to the
economic NPV of project.
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INTEGRATION OF MOVEMENTS IN
PRICES, INFLATION, AND
EXCHANGE RATES
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1. Nominal Prices (Current prices)
PLPLPe éé . P

2. Price Level
P'=a"(F' W)
Where: | = Individual good or service included in the market basket;
Pt = Price of the good or service (i) at a point in time (t);

W, = Weight given to the price of a particular good or service (i);
andaw, =1

Note: it is generally useful to express the price level of a basket of goods an
services at a specific point in time in terms of a price index (P )

Pi=R /P

Where P = Price level in period (t)
P8 = Price level for the base period (B)
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3. Changes in Price Level (Inflation)

A Measured in terms of a price index:

gFe = ((F, - R¥H/(RH) * 100

4. Real Prices

Pir = P/ P

Where P = nominal price of good or service (i) as of a point in time (t)

P, = Price level index at time period (t)

5. Changes in Real Prices

Change in i = i 1
iR

P = Real price of good (i) as of a specific period
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Example 1: Nominal Prices and Changes in Price level
Assume Yedl is base year

Goods 1 2 3
Weights 0.2 0.5 0.3
Nominal Prices Yearl: P,1=30 P,1=100 P;1=50
P, 1=0.2(30) + 0.5100 + 0.3(50)
Pl=71
PB=71

Price Index Rt =1.00

Nominal Prices Year2: P,2=40 P,2=110 P;2=40
P 2=0.2(40) + 0.5110 + 0.3(40)
P 2=75
PEB=71

Price Index 2 = 1.056
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Example 1:Nominal Prices and Changes in Price Level (cont)
Assume Yedl is base year

Goods 1 2 3

Weights 0.2 0.5 0.3

Nominal Prices Year3: Pj3=35 P,3=108 P;3=60
P,3 =0.2(35)+0.5108)+0.3(60)
P.3=79

Price Index R =1.113

INFLATION RATE
A Changes in Price Level Measured in terms of a price index

gP2= ((P,2- P,1)/(P,1)) * 100= ((1.0561.00/1.00)* 100= 5.63%

gP2=(P2-P,2)/(P,?)) * 100=((1.1131.056/1.056*100= 5.3
| | | !



EXAMPLE 2: Real Prices and Changes in Real Prices

Goods 1 2 3

Weights 0.2 0.5 0.3

Nominal Prices Yearl: P;'=30 P,1=100 P;1=50

Price Index Rt =1

Real Prices Yean.: P,r'=30/1 P,r'=1001 P,r!1=50/1
P,r'=30 P,x!=100 P;r!=50

Nominal Prices Year2: P,2=40 P,2=110 P;2=40

Price Index F? =1.056

Real Prices YearR:

Pr°=40/1.056 P,;?=1101.056 P;?=40/1.056

P2=37.87  P,2=104.13 P,2=37.87
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EXAMPLE 2: Real Prices and Changes in Real Prices (Cort)

Goods 1 2 3

Weights 0.2 0.5 0.3

Nominal Prices Year3:. Pj2=35 P,3=108 P;3=60

Price Index R3=1.113

Real Prices Yea3: P;r*=351.113 P,r3=1081.113 P,;;3=60/1.113
P,3=31.46 P,3=97.06 P,;3=53.92

Changes in Real Prices Yea?
Change in * = (Pr*T Pir) / (PrY) =
((37.8030)/30) ((104.13100/100 ((37.8050)/50)
=0.26 =0.04 =-0.24

Changes in Real Prices in YeaB
Change in i° = (Pr’ - Pig?) / (Pr?) =
((31.4637.879/37.87  ((07.06104.13/104.13 ((53.9237.87/37.87)
=-0.17 =-0.07 =0.42
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6. Inflation Adjusted Values

‘é’j” = P*(1+ gPR)*(1+ gF)

%)
pi*t = estimated nominal price of good I in yeat t+
P:.  =nominal price of good i in year t

gPr = estimatedyrowthin real price of good i

gP; = assumedrowthin price level index from year t to 1+
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Example: Telephone charges over time.:
Satellite Project

Due to changes in Technology and Deregulation

real price of telephone calls are falling aB% per year

1) Price in year 1 for Domestic Communication =
2) Real decrease in tariffs

3) Index of real telephone charges

4) Rate of Inflation

6) Index of inflation adjusted prices

7) Expected real price per minute (US$)
row 1 * row 3)

8) Expected nominal price per minute (US$)

(

(

(

(

(5) General Price Index
(

(

(

(

(row 1 * row 6)

$0.033 /minute

-8.00%
1.00
3.00%

1.00
1.00

$0.033

$0.033

-8.00%
0.92
3.00%

1.03
0.95

$0.030

$0.031

-8.00%
0.85
3.00%

1.06
0.90

$0.028

$0.030

-8.00%
0.78
3.00%

1.09
0.85

$0.026

$0.028

-8.00%
0.72
3.00%

1.13
0.81

$0.024

$0.027

-8.00%
0.66
3.00%

1.16
0.76

$0.022

$0.025
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Integrated Financial Analysis of Investments

A The market exchange rate is the current price of fore
exchange. The market rate between the domestic
currency and the foreign currency can be expressed

point in time (t) as: B = (#D/F)

Alf the price index for t

. at the time t, and the price index for the foreign

cur r ency 6l5 thenthe ral exghanpesrate [E
at that point in time can be expressed as:

Ef = @#DIF) *(If/17)
EF =B *({/I’) - EY=E * (/)
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Example

A Initial year prices indexesin both countries
assumeadh projectanalysisto beequalto 1.0.

EM=8Rand / $US

1IP= 1.0
,.US=1.0
| 1.0
ER=FE"3 =8.03 —— =8.0Rand/$
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Real Effective Exchange Rates of Euro

1050 Germany  Erance

1.000

0.950 1

o300 italy

0.850 -

~

0.000 ‘ ‘ ‘ , ,
1999 2000 2001 2002 2003 2004

—¢— Real effective Exchange Rateg/IP,,
—#- Real effective Exchange RatesS/M P, ..

—4&— Real effective Exchange Ratedl DGermany
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Integrated Financial Analysis of Investments

AThe domestic price index at any point in time (t+n) can
expressed as the price index as of a point in time (t) plus
cumulative change in the price level from time t.torhis is
given as:

=17 0 (1+gP2),

Where:gP..;is the rate of domestic inflation in the domes
economy in period t+i

ASimilarly, the price index in the foreign currency countn
equal to:

n

5 =178 (1 +gPF.)

i=1
Where: gP... is the rate of foreign inflation in period t+i
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Integrated Financial Analysis of Investments (Contd)

A We can derive the market exchange rate in period tfn, E t ,
IS required given that the projected real exchange rate as in
period t+n is (E, ), and given the movement in the price levt
of the two countries between period t and t+n. It is expresse

|D

t+n

M — E?
t+n +n F

| in
or t 5
n ( 1 +gPLt+i)'

EM =B _[0/))° I
RN PR

A When there is uncertainty as to the timing of changes in the
exchange rate, the market exchange rate in period t+n can |
expressed as:

| D
t+n

Ein =(1+K)*E,

t+n

where K Iis a random variable with a mean of zero.
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What is market exchange rate going to be iB years time ?

Suppose that in the current yeatr:
Domestic Price Index £ and Foreign Price Index T

Therefore, in Yea0, E;V = ER. Suppose i is 8 Rand/$US and
the real exchange rate is aBR®and/$US. The real exchange rate
remains constant.

fgP =2%/p.a. Foreign rate of inflation

f gPd =8%/p.a. Domestic rate of inflation
d.. =1(1.08°=1.47

fee =1(1.02°=1.10

ER.s=8Rand/$ d
. M = R % 't+5 -
Therefore, if Et+5 Et+5 If then:
t+5

EM..= 80° (149 =10.65Rand/$US
(1.10 105



Inflation and Nominal Interest Rates

A Nominal Interest Rate = i
A Real Interest Rate =r
A Risk Premium = R

A Expected Growth (inflation) in Prices =gP

Given the factors above, nominal interest rate is
calculatedasi=r+ R+ (l+ R +r) gP
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Example

By using following information:

Inflation rate (gP®) =20%
Risk Premium (R) =0
Real Interest Rate (r) =0.05

Determination of Nominal Interest Rate:

I=r+R+0+R+r)gP®

=0.05+0+ (1+0+0.09* 0.20
= 0.26
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Inflation and its Impact on Interest and Principal Payments

Period

0 1 2 3 4
Price ITndex 1.0 1.0 1.0 1.0 1.0
1. $1000Loan @5% Interest & No Inflation
Loan -1000
Interest 50 50 50 50
Loan Payment 1000
Cash Flow in YearO Prices -1000 50 50 50 1050
Net Present Value (Equilibrium Situation) 0
Price index 1.0 1.20 1.44 1.728 2.074
2. $1000Loan @5% Interest & 20% Inflation
Loan -1000
Interest 50 50 50 50
Loan Payment 1000
Cash Flow in Current Prices -1000 50 50 50 1050
Cash Flow in yearQO Prices -1000 41.67 34.72 28.94 506.37
Net Present Value (DisEquilibrium Situation) -487.24
Price Index 1.0 1.2 1.44 1.728 2.074
3. $1000Loan @ 26.0% Interest & 20% Inflation
Loan -1000
Interest 260 260 260 260
Loan Payment 1000
Cash Flow in Current Prices -1000 260 260 260 1260
Cash Flow in year0 Prices -1000 216.67 180.56 150.46 607.64
Net Present Value (Equilibrium Situation) 0
4. Undiscounted Change in Cash Flow 0 -166.67 | -130.56 | -100.46 | +442.36
=Casel - Case3in Year O Prices
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Steps for Undertaking Financial Analysis

Estimate Real Prices, '(FP, level) for project life

Make Assumptions about Future Inflation Rate

Calculate Changes in Inflatiohdjusted Prices

Calculate estimated Nominal Interest Rate

Determine Cash Requirements (Nominal)

Determine Financing Requirements (Nominal)

Estimate Taxable Income and Income Taxes (Nominal)
Construct Prd-orma Cash Flow Statement in Nominal Values

. Calculate Nominal Net Cash Flows from Different Points of View

10. Deflate Nominal Value by General Price Index for Each Year to Ob
Real Cash Flow Statements

11. Calculate Debt Service Ratios (ADSCR, LLCR) for Total Investmen
(Banker s) Point of View

12. Calculate NPV and IRR for Ownex Point of View

© o NGk wDdPRF
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Impact of Expected Change In Real
Exchange Rate on Real Interest Rates

A US ($) Loan Yen(Y) Loan
Nominalinterestrate

lus = ys + (1+ryg) 9Pys I3=ry+ (1+r;)gP;

A Marketexchangeate
EM = (#$/Y)
EM = E% (1g°/15)
EM=ER (1,71
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A Define the price indices in US and Japan so that

us _ 1J _
It—l _ It-l =1

\ B, =E7
\ EM = ER';_J
\ E" =ER (1+gR™)

(1+gP’)
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A In equilibrium the nominal return of giving a loan to Japan in Ye
must be same as making a loan in US$ in the US.

A+is) = é(l)(u ,)(EM)

1

L + ()G = Sl + (L ) OR N T (A+gR ),

1+gP’)

Sy _ i B (@+gR™)
I+ 1)+ gR™) = (L+1,)(1+ gR") (1 o)

A+1,0) = L+r,) o

R
-1
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A The return in dollars from a loan you make to
Japan is given by the real rate of interest you
earn in Japan plus any addition (or reduction)

in dollars you receive when you convert the
Yen repayments into dollars.

A In equilibrium the nominal and real return of

giving a loan to Japan in Yen must be same a
making a loan in US $ in the US.
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An Example

Assumethat Yen is appreciatingat an annual
rateof 3%.

ER=ER (103

The $ is devaluing3% a year relative to the
Yen. Alternatively, the Yen is appreciating
3% ayear
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A Example $1,000lo0an
lus = fus + (1+1yg) 9IRS
Marketexchangeate:
EM=0.01%/Y
rys = 0.05
Expectedateof inflation in US (gP,g) = 0.04/year
lus = ys + (1+1yg)9Pys
Ius = 0.05+ (1+0.05) 0.04

Ius = 0.092

If oneyearloanmadeto US borrower

Year 0 1
Loan -1000

Repayment +1000
Interest 92

Total -1000 +1092
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Real Interest Rate In Yen

(1+ryg) = (BV E7) (1 + 1) (EF)
(1+ryg) = (1 + 1) (E,VES)

where ER is the real exchange rate in year zero ajfd€eal
exchange rate in year

Let usassumee,R/ER = 1.03, i.e. thedollaris devaluingat 3 percenta
yearrelativeto ti11e Yen.

Hence,if r = 0.05,
1.05=(1+r, (1.03)
r;=(1.051.03 1 1
r;=0.019417476
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A Expected rate of inflation in Japan @yR 0.01year
A Hence, the nominal interest rate in Yen is,
3= 1+ (1+r,) gP;
1,=0.019417476+ (1+ 0.01941747% 0.01
=0.019417476+ 0.01019417476
=0.02961165
Nominalinterestratein Japans 2.961%.

A If US$ 1,000 loan madeto Japanin Yen, US $ 1,000 is equal to 1,000EM =
10000.01=100000Yen

Hencenominalinterestdueon 100,000Yenloanis 2,961165076

If oneyearloanmadeto US borrower

Year 0 1

Loan -100000

Repayment +100,000
Interest 2,961
Total -100,000 +102961
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What will EM be?

A Hence, the market exchange rate in yieist
EM=ER(1,7¥1)
E,R=E.R (103
E,R=0.01(1.03) =0.0103
EM=ER(,Y1,)=0.0103(1.04/1.01)
=0.010609594
A Repayment plus interest in US$ in ydaof Yen loan,
= (102961Y) (0.01060959%=1,092US$
A This is exactly the same as if loan made in US dolla®s2%.
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o Do Do Po D>

Calculation of Income Tax Deduction for Foreign Loans
Borrowing from Japan

Interest expense deduction if US company borrows Yen loA0GH00Y.
Nominal interest rate in Yen@02961165
Interest expense 2961.17
US $ equivalent in Yedr =2,961.17(EM)
=2,961.17(0.0106059%
=$31.40

This is less than3R2 interest expense that is allowed as tax deduction on ar
equivalent US $ loan of USI$000

Need to consider exchange rate loss in US dollars when loan paid back.

In order to pay back00000Yen in yearl the US borrower will need
100,000(E,M) dollar or100000(0.0106059%= $1060.60

There has been a foreign exchange capital los6@68due to exchange
rate devaluation.

Total tax deduction should be interest expense + foreign exchange loss ol
31.40+ 60.60= $92.0Q
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US$1,000Loan made in the USA with the Real Interest 06%

Years

Inflation Rate in USA
Price Index

Real Interest Rate

Nominal Interest Rate

Loan Schedule

Years

Loan

Interest

Repayment of Capital

Interest Payment in Real US$ of Year 0O
Principal Payment in Real US$ of Year O

Real Value of Loan and Repayments
Present Value of Loan and Repayments @ 5%

0

1.00
0.05

-1000

-1000.00
0.00

1
4%
1.04000

0.09200

92

88.46

88.46

2
4%
1.08160

0.09200

92

85.06

85.06

3
4%
1.12486

0.09200

92

81.79

81.79

4
4%
1.16986

0.09200

92
1000
78.64
854.80

933.45
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US$1,000Loan in equivalent to 100,000Yen made to Japan
0.01000 $/Yen

Market Exchange Rate in Year O

Years
Real Interest Rate (USA)
Real exchange devaluation of US$

Years

Inflation Rate in Japan
Price Index

Real Interest Rate in Yen

Nominal Interest Rate Japan
Loan Schedule in Yen

Years

Loan

Interest

Repayment of Capital

Total Repayment of Interest+Loan (Yen)

Real Exchange Rate
Nominal Exchange Rate

Repayment of Interest rate in US $ Nominal
Repayment of Loan in US $ Nominal

Price Index

Repayment of Interest rate in US $ Real
Repayment of Loan in US $ Real

Real Value of Loan and Repayments
Present Value of Loan and Repayments @ 5%

5.00%
3.00%

0

1.00
0.019417

0
-100000

-100000

0.0100

0.0100

1.00

-1000.00
0.00

1

3.00%

1

1.00%
1.01000

0.02961

2961

2961

0.01030

0.01061

3141

1.04000

30.20

30.20

3.00%

2
1.00%
1.02010

0.02961

2961

2961

0.01061

0.01125

33.31

1.08160

30.80

30.80

3.00%

3
1.00%
1.03030

0.02961

2961

2961

0.01093

0.01193

35.33

1.12486

31.41

31.41

3.00%

4
1.00%
1.04060

0.02961

4

2961
100000
102961

0.01126
0.01265

37.47
1265.31
1.16986
32.03
1081.59

1113.62
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IMPACTS OF
INFLATION
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Impacts of Inflation

|. Direct Impacts

A On Financing of Investments

T Cost Escalation Due to Inflation

VS.
i Over Runs of Real Expenditures

i Planning for Cost Escalation Due to Inflation is Normal and Should be
Part of Financing Plan

A On Nominal Interest Expenses Paid
A On Real Desired Cash Balances
A On Real Accounts Receivable and Accounts Payable
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. Tax Impacts

i nterest Expenses Deductions
I Depreciation Expenses
i nventories and Cost of Goods Sold
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Inflation and its Effect on

Interest and Principal Payments

Period

0 1 2 3 4
Price Index 1.0
1. $1000Loan @% Interest & No Inflation 1.0 1.0 1.0 1.0
:_r:?tgpest -1000 20
Loan Payment o0 50 50 1000
Cash Flow in Yea@ Prices -1000 50 50
Net Present Value (Equilibrium Situation) 0 50 1050
Price index 1.0 1.20 1.44 1.728 2.074
2. $1000Loan @b5% Interest &20% Inflation
Loan -1000 50 50 50 50
:_nterest 1000

oan Payment

Cash Flow in Current Prices -1000 50 50 50 1050
Cash Flow in yea® Prices -1000 41.67 34.72 28.94 506.37
Net Present Value (Disquilibrium Situation) -487.24
Price Index 1.0 1.2 1.44 1.728 2.074
3. $1000Loan @26.0% Interest &20% Inflation
Loan -1000 260 260 260 260
Interest 1000
Loan Payment
Cash Flow in Current Prices -1000 260 260 260 1260
Cash Flow in yea® Prices -1000 216.67 180.56 150.46 607.64
Net Present Value (Equilibrium Situation) 0
4. Undiscounted Change in Cash Flow
—Casel - Case3in YearO Prices 0 -166.67 -130.56 -100.46 +442.36
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Inflation and Desired Cash Balances

Case A: (With Zero Inflation)

Assumptions
A Zero Inflation
A Desired cash = 10% of Annual Sales

A Real rate of discount = 5%

Year 0 1 2 3 4
Sales 2000 2000 2000 2000 0
Desired Cash 200 200 200 200
Cash Flow Impact -200 0 0 0 +200

Real PV of Holding Cash =200 + 200/(1+.0%)=-35.46
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Inflation and Desired Cash Balances

Case B: (With 20% inflation)

Assumptions
A 20% Inflation

A Desired cash = 10% of Sales
A Real rate of discount = 5%

Year 0 1 2 3 4
Price Index 1 1.2 1.44 1.728 2.074
Sales 2000 2400 2880 3456 0
Desired Cash 200 240 288 345.6 0
Cash Flow Impact -200 -40 -48 -57.6 +346
Real Cash Flow -200 -33 -33 -33 167

PV@ 5% =153.66
With inflation rate of 20% the cost of cash balances have s®ilef 33 times
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Impact of Inflation on
Accounts Receivable and Accounts Payable

Case A: (With Zero Inflation)

Assumptions
A Zero Inflation

A Acts Receivable = 50% of Sales

Year 0 1 2 3 4
Sales 2000 2000 2000 2000 o)
Acts Receivable 1000 1000 1000 1000 0
Change /AR -1000 0 0 0) +1000
Receipts 1000 2000 2000 2000 +1000
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Impact of Inflation on
Accounts Receivable and Accounts Payable

Case B: (With 20% inflation)

Assumptions
A 20% Inflation

A Acts Receivable = 50% of Sales

Year 0 1 2 3 4
Price Index 1 1.2 1.44 1.728 2.074
Sales 2000 2400 2880 3456 0
Acts Receivable 1000 1200 1440 1728 0)
Change /AR -1000 -200 -240 -288 +1728
Receipts 1000 2200 2640 3168 1728
A. Real Receipts
if 20% inflation 1000 1833 1833 1833 833
B. Real Receipts
if zero inflation 1000 2000 2000 2000 +1000
Difference (AB) 0 -167 -167 -167 -167
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Il. Tax Impacts of Inflation

Tax Deduction of Interest Expense

Tax shelter of interest expense because it is a deduction from taxable incom

Case A: If5% interest rate, )00loan, and zero inflation then

Year 0 1 2 3 4
Interest Expense 50 50 50 50
A: If tc = 40%, Tax savings 20 20 20 20
Case B: If20% inflation, 26.0% interest, $000loan then:

Year 0 1 2 3 4
Nominal Interest Expense 260 260 260 260
Real Interest Expense 216.67 180.56 150.46 125.39
B: If tc = 40%, Tax Savings 86.67 72.22 60.19 50.15
Increased Tax Shelter {B) 66.67 52.22 40.19 30.15
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Inflation, Depreciation Expense and Taxes

Investment of $000in year zero, depreciated ovkyears, depreciation

expense is deductible from taxable income

Year 0 1 2 3 4
Depreciation 250 250 250 250
Tax Savings if tc =40 100 100 100 100
A: If zero inflation, real value of tax savings 100 100 100 100
Price Index if20% inflation 1 1.20 1.44 1.73 2.07
B: If 20% inflation then real value of savings 83.33 69.44 57.80 48.31
Real difference in tax savings {8 -16.67 -30.56 -42.20 -51.69

131



Inflation, Inventories and Cost of Good Sold

Two ways of accounting for cost of goods sold)) KIFO @) LIFO
1. FIFO

Year 0 1 2 3
If zero inflation
A. Sales of Output 0 300 300 300
B. Purchases of Input 100 100 100 0
C. COGS 100 100 100
D. Measured Profits (AC) 200 200 200
E. Taxes Paid if tc 40 80 80 80
If 20% Inflation
Price index 1.00 1.2 1.44 1.728
a. Sales 0 360 432 518.4
b. Purchases of Input 100 120 144 0
c. COGS 100 120 144
d. Measured Profits 260 312 374.4
e. Nominal Taxes Paid if tc 40 104 124.8 149.76
f. If Real Taxes Paid 86.67 86.67 86.67
Difference fE 6.67 6.67 6.67
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Inflation, Inventories and Cost of Good Sold

2. LIFO
Year 0 1 2 3
If zero Inflation
A. Sales of Output 0 300 300 300
B. Purchases of Input 100 100 100 0
C. COGS 100 100 100
D. Measured Profits (AC) 200 200 200
E. Taxes Paid if tc =0 80 80 80
If 20% Inflation (Price index) 1.00 1.2 1.44 1.728
a. Sales 0 360 432 518.4
b. Purchases of Input 100 120 144 0
c. COGS 120 144 100
d. Measured Profits 240 288 418.4
e. Nominal Taxes Paid if tc 40 96 115.2 167.36
f. If Real Taxes Paid 80 80 96.85
Difference fE 0 0 16.85

133



FINANCIAL AND ECONOMIC
VALUES OF EXISTING ASSETS
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Financial and Economic Values of
Existing Assets

Issues

A Most projects are expansions or improvements on
existing projects

A Need to determine opportunity cost of existing
assets that will be employed in upgraded or
expanded facility

A Need to define base case without project

A Existing facility must be first optimized before
comparing with expanded project
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N

Evaluation of Project Improvements

Continue Old Investment (Without Project)
Now

Benefit from Continuatior
|~ of Old Project A

|

Opportunity Cost of
_— . .
Y—— Historical Investment Historical Investments

Old and New Investment Combined (With Project)
/.Benefit from Old and New

| [
tH tn
— 5 New Investment

Is without Project optimized? s Incremental Benefits \ B-A
Opportunity cost of assets? % N

—» New Investment Cost
Incremental benefits and costs? (New+Loss in Output)

-Is NPV of (B-A) > 0?
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Costs Associated with Continuing a
Project

A Historical Costs

I If historical cost of asset Is different from its
current market value, the historical cost should
not be used in the appraisal of the project

I Need to determine opportunity costs
A Opportunity Costs

I What is the opportunity cost of the continued
use of assets of existing facility?

I Key factor in rehabilitation of projects
I Net replacement cost, or liquidation value?
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Choosing Between Liquidation and Net Replacement
Cost Values as Measures of Opportunity Cost

Net Replacement Cost (NRC)is the cost of replacing the plant
as Is In its present state with all equipment in its present
condition.

Liquidation Value (LV) : refers to the net value of the different
components of the company after deducting all liquidating
Costs.

In-Use Value (IUV) refers to the net replacement cost plus any
additional values resulting from intangible assets such as goo
will, brand name, etd. Not recommended because valuation of
Intangible assets very subjective.

Typically,
Net Replacement Cost > Liquidation Value
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Estimation Techniques to Determine
Liquidation Values

A Most accurate way is to employ services of professional
appraiser.

A Short cut method:

Liquidation Value = [(Historical cost of machinery, equipment, and structures

installation costs)* (Price index Price index)*(1- Proportion of asset
depreciateg)]

Less: Costs of liguidation of machinery, equipment, and structures

Plus: Land, Inventories, Acts Receivablécts Payable at current values
Less: Cost of liquidation of land

Note: Liquidation costs will vary with conditions of liquidation. Economic
depreciation is the relevant concept of depreciation in this case.
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Estimation Techniques to Determine
Net Replacement Cost

A Short cut method:

Net Replacement Cost = (Historical cost of machinery, equipment, and
structures) * (Price indeXPrice index)*(1- Proportion of asset depreciaigd

Plus: Land, Inventory, Acts Receivalilécts Payable at current values

Note: Economic depreciation is the relevant concept of depreciation in this case
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Evaluation of Project Improvements

Continue Old Investment (Without Project)

Now

|~ of Old Project

Benefit from Continuatior

|

Y—— Historical Investment

Old and New Investment Combined (With Project)

Opportunity Cost of
Historical Investments

LBenefit from Old and New

DECISION RULE

Undertake B if NPV(BA)>0 and also
NPVg>0
Continue with old if NPY>NPV,

Close down old if NPY¥<0 and
NPV,<0

N

N | New Investment

/» Incremental Benefits

I

%

— New Investment Cost
(New+Loss in Output)
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Treatment of Land

O In all cases, land has a cost to the project. The
IS an opportunity cost, either annual rental valu
or capital cost to project for time that it uses lar

O Analysis needs to separate investment in land
versus investment in project

O Never include capital gains or losses on land a
a benefit or cost to investment placed on land
unless direct land improvement or destruction
caused by project.
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Alternative Ways of Including
Cost of Land in Cash Flow of Project

A. Preferred Method: Rental Charge Approach

A Levy implicit rental charge each period as a cost. For example, if the annual
rental value i8% of current market value then:

Year 0 1 2 3 4 5
Land Rental -8 -8 -8 -8 -8

A If anticipated real capital gains, then market rental rate (which will be lower to
begin with) will increase overtime as real value of land increases.

B. Alternative Method: Capital Charge Approach:

A AssumelO0is the initial purchase price of land.
Year 0 S

Land Investment -100 +100

A Final year benefit should be different thE®Donly if land physically improved
or damaged.
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Capital gain because of other factors than Project

O Capital gainson land largely due to infrastructureinvestment
suchasroads.electricityservice subways

0 Suchcapitalgainsarenot relatedto the actualprojectfor which
we areusingtheland

Land O0m) in
Example yearl
0 Purchaséand for 100 million in year _»Beneiit for the project

O but becauseof new road land is /
worth 500 million in year 10. If we
areusingthe landto grow vegetables [~ Otherinvestment in yedr
then opportunitycostof land in year
zerois 100 million andthis real (year
O prices)valueis retrievedin year10
asa 100million.

— Land 00m) in year0
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Capital loss because of Project

O If project causes land deterioration, then the
deterioration in land value is deducted from the Initie
value of land to find its residual value.

Example
O Farmerowns the land valuedat 100 Iléggsgéonrg
million in yearO but becausef build in year10
up of salt in the soil becauseof /B'enefit for the project

irrigation the worth of landfalls to 60 f
million in year10. Thenthe residual
value of land in year 10 is a 60 1 . Other investment in yedr
million where 40 million is lost due
to the saltbuild upin thesoill.

—+—— Land (LOOm) in yearO
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Capital gain because of Project

O If project causes land through additional investment in a drainage system
Increase in value, then the value of these land improvement investments
should be added to the initial value of land to find its residual value.

O Farmer owns the land valuedl&tOmillion in yearQ. Because it has an
opportunity cost as long as it is used to grow vegetables, the land is a cos
the vegetable growing project.

Benefit from
Example FeE
0 Farmer owns the land valued at 100 In yearl?‘

o _ Benefit for the project
million in year O but becauseof new
drainagesystemthe land is worth 150
million morein year10. Thenthe value
of land shouldberecordedn year10 as
a benefitof 150million.

—— Other investment in yed&r

—1  » Investment on drainage
—— Land @00m) in yearO
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Determination of End Year Values

Investment costs net of
economic depreciation

Usually, the end of project does not

mean end of life of business.

Often the life of the project extends /,Be”ef't for the project

beyond our ability to forecast future. ‘ [

Both problems solved if we estimate
values for assets in final year of

analysis of cash flows. Investment in yead

Use same estimation procedures as
for initial values of historical assets.

147



