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Definitiong of Econemic Terms

Accelerator

The accelerator is an agent which tends to
accelerate booms or slumps in the economy. The -
‘Accerlation prigeip;e shares a functional
relatiqnehip_between coneumptioq and investment,

an 1ncrease 1n consumptlon brlnlng about a greater
increase in capltal goods to make consumer goods.
Fluctuations are greater in capital goods producing

industries than in consumer's: goods industries.

'“ﬁkeméie.: Env1sagealplant produ01ng 1 miilion
units of a commodlty per year. Assume 10% of productive
capacity requires replacement each year. Now
if the market demand increases 'from 1 million unitsg
to 1.1 million units, productive capacity
;.wil;_have to be increased by.10% to meet the additional
demand. Thus the effect of a 10% increase in
consumer demand is an increase of 100% in the capital
equipment. Conversely, 1f demand for commodlty
fell by 10%, then the producer need not carry out
his normal replacement of plant at all, and the
effect of this relatively small fall in demand for the
commodity is to reduce the demand for capital equ1pment
_tg zero, In, practlce, the effect may not be as
.eharp as this. An increase in demand, if temporary,
may be met by running down stocks, there may he
reserve productive capacity which can be brought into
use;. exlstlng plant may be used more 1nten51vely, and
the cost of durable equlpment may not be great in
relatlon to materials and labour, reducing the
importance in the economy of large variations.in the

demand for equipment.




Ad Valorem

"According to value".

.Ad-Valo?ém Assesment

' According to the full cash value of the

:'iaﬁdhaﬁﬁ'éil'improvémeht;

' .

. Amortization
The annual writing_down of thejvglue of

" an asset by depreciation.

~The payment of a certain sum of money to the
'-znecipient'at uniforh intervals of time, usually

! each year.

" Appreciation

It is the_increase in the value of an asset.

_ .Arbit;ation
. A method of setting disputes by referring the matter

- to an -impartial person or hody for adjudication.

Arithmetic Mean

Figure'computed by'aggregating a series of figures
‘and dividing by the number of items included in

" the series.

_ & xi
M. = N
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Agsembly line

An organization of workers and machines, using
division of labour, to achieve maximum efficiency

in production.

‘Assessment

A valuation for the purpose. of Taxation.

'Assets'
‘The property of a business, they may be classified as:
(a) Current Assets, consisting of cash, stock and book debts;

" (b) Fixed Assets, consisting of buildings, plant and
machinexy. - S

{c} Intangible Assets, being the value of good-will or
patents.

_At Par

Means equal. Stocks and shares the market price of
which is the samé as the nominal or face value. If
new stock is.issued-at Par, then Rs. 100 of such stock

can be bought for Rs. 100.

Autarky

*An ideal of self-sufficiency, a country attempting
to be as independent as possible of imports from other

countries.

\
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Aumomation

A system of automatic control extending over

an entire series of manufacturing operation.

Balance Sheet forecasts {Figure 2 in Appendix)

A'balance sheet for the -end of each year should also
be prepared. This will -show the formation of assests
and liabilities of the project from year to year.
This estlmate shoulé be carrled on until a point of

stablllty is reached

Balance of Payments

Payments are made between countries for

trade and financhi dealings. The balance of

payments shows the relationship”befﬁeen oﬁe
.country's total payments to all other countries

and itas total receipts from them. Tt is a statement

of income and expenditure on international account.

Balance Sheet

An ordered statement of:

(a} the economic resources of assets of a company
Oor other bu51ness organization,

(b) the financial claims of persons or Organizations
upon the value of these assets.

All assets are, by definition, owned by someone;
Consequently, the total c¢laims equal the value of the

assets.

YA
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Banking

The business of holding deposits and lending money.
Thé:Eakistan Banking system comprises the State
- Bank of:Pakiétao{ the Commercial banks; and other

savings and ‘banking institutions:

Bank Credit

Loan made by a bank to a customer.' A bank is
prepared to grant loans from its cash reserve on

the assumption that only a small propo-rtion

of depositors will demand cash at any time. To
maintain confidence a bank;must-aIWays be prepared
to pay cash on demand. It is customary

'efor banks to malntaln a deflnlte ratlo between their
:reserve and thelr deposits —knowuas the cash ratio.

It is 30 percent for Paklstanl banks.

Bank Loan

A loan of a fixed amount for a sﬁec1flc purpose,
 .carry1ng a deflnlte date for repayments. Such a
loan is usually made on approved Security, the
.1nterest charge tendlng to be lower for larger

concerns B

Bank Note

Paper currency issued_by the State Bank of Pakistan.

V3




Bank Rate

It is the minimum rate at which State Bank .
‘of Pakistan will make advances. The interest rate
of the commercial banks.on erosits_is somewhat

below bank rate. At present it is 9% . §11%-on" 9<6477) .

'fBarter;-vw

‘The EXChahgeZOf*goode-for:goOds;“;f

.-Bill of Lading

A document used 1n forelgn trade glv1ng name of the
.ship, port of embarkatlon and dlS embarkatlon,
. partlculars of the consignment and other important

detalls.

Bond

.h éocument by signiag-which an ooligation is made
to pay a spec;ﬁmﬁ sum ln future._IIt carries details
.of 1nterest rate and condltions of repayment on

it. If secured by a speCLflc asset, it'may be

called a mortgage bond.

Boom

A period of high bueiness'acfivity. There is
increased production, prices & wages rise and

unemployment declines.

14
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Break Even Point

The estimates described to-date enabie the operating costs
of the project to be established and a reasonable analysis
made of economic viability of the project. These estimates
are based on a realistic assessment of the likely volume

of production to be expected.

However, the conditions in the country may change; prices
for the product may fall without a corresponding drop in
costs; or the anticipated market may ﬂave been too high.
In this situvation, :it.is wise .to make some assessment of
_the effect on the prOJect of such condltlons of adversity.
'A measure used for thls assessment is the break even point.
The break even ‘point is that percentage of full production
capacity at which the plant may recover annual fixed charges,
overheads and operating costs without waking any profit.
The break even point will vary widely with different
industries, but obV1ously the lower the figure the more

attractive the project.

Figure 3 {(in Appendix)Villﬁeﬁﬁeeeeehew a break even chart
shows the cost of productipn:aﬁddpevenue}relationship at
different outputs. Build'ﬁp of ﬁfeaﬁctioﬁ capacity in the
first few yearsg is estimated while preparing the profit
estimates. Given the same selling price, it is possible to
determine where the revenue curve. intersects the curve
showing cost of production for different outputs. This
point is the break even point. The feasibility study should
indicate the year in which the break even ?oint is likely

to be reached. The break even point will vary from industry
to industry but it is obvioue that a .project that makes a
profit at a lower percentage of capacity is more attractive
than one with a high break even point, other factors being

equal.

15




- Bullion

- A country's gold reserves.

'”"Qéﬂikéé
:'ijt is. the wealth whlch is used in the productlon

.fof further wealth . Generally 1t 1s regarded as

-e.emoney invested in enterprlses
' VG;CaQitaliem' It is. based on. theorles of. Adam
“smith.” Ite characterlstlcs are : S

(1)  free enterprlse T
“{il) - price directed R

cofdidd) ,compet;tion

_(ivianuprofit_motive--

‘Capital expenditure -

. The -amount paid to acquire an asset.

Capital Goods

Producer goods. - They assist in the production of

consumer goods. Examples: Machine tools,'Looms.

Capital Intensive Product

A commodity the production of which calls for
relatively more capital and relatively less labour

than the general average.

\6



Cash Flow Statements (Figure 1 in Appendix)

Any authorlty sanctlonlng a PIO]ect wishes to know

that -the Capltal to be loaned for the project can

cover 'the expenses of constructlon and initial operation.
A forecast of cash flows show1ng the requlrements and
sources of .cash’ should be prepared -and carried upto

the poxnt of the project reaching a stable position in
cash requirements. A cash flow forecast will also be
needed in calculation by the discounted cash £low

method (profitability).

Cash ratio

- The ratio of bank reserves of cash to the volume of

deposits.

Cbmmunism:"It}is basad:onftheories-of_Karl Marx.

Its characteristics are :
(i) Government ownershlp

(ii) Central plannlng

(iii)' Collectlvisat;en of'agriculture.
Commuters

People living at one place who travel regularly

+o and from work at anothefndistant'locality.

V)




Compounding

The process of compoundlng is determlnatlon of

“'the growth of an 1nvestment ‘on the ba51s of a

.'perlodic 1nterest. _

‘Example :  Rs. 1000 -invested today (1976} at 5 percent

- will grow to Re. 1050 a year from now, (1977}.

Compound Interest

Interest that is calculated upon the original sum

invested or lent plus accumulated interest.

- Example :

s = poen™
Whare S = Compound Amount : =
. P = Prlncmpal

i = rate of interest

n = Interest periods

“What is the: compund amount.of Rs. 1000. invested for 8%

years at 7% compounded_quarterly.

Here P = 1000, i = 0.07xf = 0.0175 (13%)

n- = 8%34 = 34 periods o '

5= P14+ = 1000 {1+ 0.01755’4

= 1000 (1.803725) = 1803.72 Rupees
Compound interest is = §-P = 1803.72 - toco

Cost of Capital

The cost of obtaining the total capital for a project expressed

as a rate of interest.

.803.72 xupees

18
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Crash Cost

The cost .associated with-the_Shortest possible
. completion time.for a project. The_g:ash cost is
. ‘higher than the normai 'cost-due to-the expense

---of;using_more,manpower_pr,more plant and equipment,

Currency

Anything which is acceptable as.a medium of .

exchange can be called currency.

sCustoms.duty.

A tax levied on imports and exports.

Debeﬁtures

A debenture is a document which acknowledgesa debt

at field rate of interest. Debentures are loan capital.

Debt Capital

That part of capital represented "by Debentures.
Deficit

A_deficiency_in monetary terms - amount by which

liabilities exceed agsets or expenditure exceeds revenue.

\9




Deficit financing

It is deliberate spending by ‘State of ‘more than is

 3reéeiVed in réﬁénué.';It ié'doﬁeftoaalleviate a depression
afbytincfeaSing'fhe purChasingfpéﬁeriof'the people and generate
econdmic activity. The deficit in the national

budget can be met by bor;owing or by printing more

money .

Deflation

A policy aiming at reducing money in circulation

in order to check inflation. There is downward

S N ——

trend in general level of prices.  A’deflation is most
favourable to creditors.

Y

Demography

The study of statistics of population.:

Demonetisation

Withdrawal from circulation of a certain currency.

Demurrag (=

It is extra charge a consignee haé to pay for delay
beyond certain grace.days after unloading of goods.
It is ‘charged by the port authority, railways,

trucking and air freight companies.

20



Denationalisation

Returning a nationalised industry back to free

_enterprise.

Depreciation

Fall in value of SOmethlng It ‘is used mainly
in connectlon Wlth capﬂal and currency .
Depregsioh

A period of'heavy”unemplOYment and stagnation

_ of bu31ness act1v1ty. A brlef perlod, when business
=;--act1v1ty decllnes a 11ttle low full employment level

“1s.known;as recession.. _j_.

Devaluation

Reducing the value of currency:to correct a
disequilibriﬁmin'fhe balance of payments. It
-stimulates expprts_(cbeqper) and discourages imports

. {dearer). .

Direct cost

Prime cost

24
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Discount

An 1nducement offered by a creditor to debtors to
pay promptly {cash dlscount) rTrade discount is
a deduction from the catalogue price of an article

allowed by a wholesaler to a retailer.

- Discounting
‘The ?rocess,qf discounting is_bringing back the

investment to a priordate,

Example 1 : Rs. 1000 available for investment
in 1977 have a present (1976) value of Rs. 952 at
5 percent discount rate.

:Example 2 : At 15% rate of return the ' )
present value of cash 1nflows received one year from ..

the present would be {-Iiﬁ%ig‘) or 0.86857 tlmes the

rupees receiyed. Cash inflows received two years from

the present would be valued at (—TT%TgTZ or 0.75614

times the absolute rupees received, apd so on.

- Discounted Cash Flows =

Ammé£ﬁod.6£:a85éséihg‘ana 5o comparing alternative
capital projects. Comparison is made of the
present worth of the flows of cash that can be
expected from each capital project during the course

of its existence.

21



Disinflation

A mild form of deflation.

Disinvestment

sale of investment to provide capital
-..for -some other purpose.
Dividéha

The portion of a company's profits which the
Directors each year decide to distribute to
ordinary shareiholders, This ig usually expressed

as a percentage of the nominal value of the shares.

Drawing Rights

The amount of foreign exchange a member country is‘
entitled to purchase in exchange for its own

curreney from the International MonetaryFund.

Econometrics

A branch of Economics in which economic data
is systematically analysed with the aid of a

computer.

23
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Economic Appraisal

The study of the economic implications of a

project - & first'stép.iﬁ assessing its acceptibility.

Eccnomic Domination

When a country aims at securing political control
or influence over another country for the purpose
of economic advantages, e.g. tocpbtain raw materials

and markets for finished pﬁoducts.

Eqbnomic Bfficiency -

The efficiency with which scarce resources are used

and organised to achieve stipulated economic ends.

. Economic Indicators

Statistics which are sensitive to changes in the
state of industry, trade and commerce. Indicators
are classified into three types:

1. ‘'Leaders’ offefing advance pointers.

2. 'Coincidents' moving in tandem with business
conditions.

3. ‘'Laggers' showing delayed results.

24
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Economic Life of Project

over a period of time, the equipmént'and machinery

in ‘a plant will physically wear out. Long before this

 point;(the.techniggl_11#@ 9£ the_éqﬁipment) is

‘yeached,; the cost of maintgpance.may become so high

that it is more economical to.reﬁié;é the item with
new eguipment. This period is.kﬁdWﬁ és the economic
1ife of the item. In the process Or chemical type
of industries, the econqmiq_}ife.of the project will

depend on the cconomic life of the major or

gignificant pieces.of equipment. "An assessment of the

' gaoriomic life of the project is required for:

1. determiniﬁg“ihe period over ‘which the
capital assets of the project should be
depreciated; :

2. determining the period over which the
return on inveétment.oryqthen_profitability
measures -can be calculated.

. Economic system

The naéﬁfe.of economic lifelundEr a particular
gocial system. The main difference in one system
compared to another depends upon the extent to which
the government participates ‘in the economy and the

attitude towards private enterprise.

- Economy

Productive and financial structure of a country.

25




Embargo

_ _Prohlbltlon by a government of .the .import or export
.;of certaln classes of goods . Example : U.S.
_embargo (1965 76) on sales of weapons to India and

Pakxstan.

.. ‘Eminent Domain3””

“The. rlght of condemnatlon of 1and or. other property
fdr the publlc good, e. g. ‘land -and. propertv affected

by ‘the lake formed by a dam.

“ Engineering _Economics o

The application of economic principles to engineering
problems, for exampie'in“éoméériﬂﬁ t+the comparative

costs.of two alternatives capital projects.

- Enterprise

Factor of prddudtioh which brings together all the
other factors and co-ordinates their activities into
a production management. The function is performed

by the entrepreneur.

26



Entrepreneur

‘The person who manages an enterprise. He makes
all the decisions concerning the intiation and
.conduct of a firm and bears the risks involved

in the building up of a new business.

Equilibrium
A situation in which ‘economic forces have no

tendency to change.

ﬂguities

Ordinary Shares.

Egronomics

The study of oufpuf of labour.

Escalation
" A phenomena of increased prices . of goods and

" ‘services caused by rising'costnof;living._

Exchange Rate

The rate at which one currency can be exchanged

for another.

ExcheguerA

Treasury of a country.

27




Exise Duty

Taxes on home produced goods.

- Export- ;ﬁpoxt-gank

An Amerlcan 1nst1tutlon establiéhed"by”the
U.S. Government to encourage (by means ‘of loans)

trade between U.S. and other countries.

Face Value
The mominal value printed on a bank note

or a document.

FPascism

Tt has no clear cut philosophy. . Its characteristics

are :

(i) Private ownership
(ii) Profit motive
(iii) State planning

{iv) War economy.

Favourable trade balance

when the value of exports exceeds that of imports,
the balance of trade is 'favourable'

Fea51b111ty Study

‘mhe study of a proposed pro;ect in. . its technical
‘and ‘'economic aspects to-ascertaln.the.possibility

of commercial expolitation.
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Financial Ratios

Ratioe indicating thei financial position of a

business. Examples are :

Profit / Sales ( Profit margin )

gsales / Capital ( Capital turn over }

Total capilal Employed / Liquid Assests {A measure of
P IR TR R e T L the degree

of employment
of liquid assests)

Fiscal policy

This is the policy pursied by a government for
raising the revenue necessary to meet its
expenditure. It embraces the scope and degreez of

taxation, national debt, government borrowing,.etc.

Fiscal Year

Ah American térm for the financial year (Ist

Jﬁly to 30th June of the following year) .

Fixed costs

Manufacturigg costs which tend to be unaffected

by variations in the volume of output.

Fleoating Capital

Capital which circulates, leaving a business by way of
expenditure on materials and wages, and returning by

way of receipts from sales.
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Flotation

The raising of new capital by public .subscription.

Foreoaefihg B

;The use of collected and analysed data derived
from the present and the past to forecast future

econom, business or sales developments.

. Foreiqn Exchange_ TR

' Thls is concerned thh ‘the exchange of one forelgn

:currency for another.

Free Capital {(Money Capital)

Capltal in the form of money, 51nce its owner

S

can turn 1t lnto any form of real capltal that suits

hlS purpose
Free list

A list of cammdaitiéé'dﬁ which no customs duty

is levied.
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Free Enterprise

This is an economic system in-which individuals are

free to own capital and undertake economic activity

within the framework of Iegislatioh:designed to
protec their interest. 1In its extrme form, it is directly
opposite of the state planned economy. Most capital
systems take the'middle way ’ that 15, some state plannlng
occurs even though most economlc act1v1ty may still be

"left to free enterprlse.'”'

Free Trade -

A condltlon of 1nternat10nal trade where nations do
.n@t 1mpOSE customs dutles or tother taxes on imports

from other countrles.

Fringe Benefit

A reward received by an employee in addition to
the monetary wages paid for actual work done. 'These
may include paid vacaticon, insurance and health

facilities,

Full employment

It is impossible to have full employment in a dynamic
economy but it does mean a maximum of 3 percent of the
working population unemployed. A level of employment exceeding

97 percent is known as a situation of over-full employment.
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Fund

. Money :put aside for’'a. purpose.

-Funding -

' Thé.dbnvefsidn of Shbrtzterm'debts into long term debts.

Geometric Mean
It is nth root of n items, Foxr example; Geometric

Mean of 4,6,72 would be _/Ax6x72 = 12

Gross Domestic Product (GDP). ...~ ..

It is gtoss nétional product excluding spending on
imports'from abroad. ”Referring to examplé of GNP, the

Ghp is 123,228 million fﬁpees.
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Gross national product (GNP)

It is the market value of the output of goods
and services produced by the nation's economy before
deductlon of deprelcatlon charges and other allowances for

business and institutional consumptlon of durable goods,

GNP is the rupee value of nations output,
without deducting the capital cost of producing new things.
Tt is for this reason that. this measure is called gross

: natlonal product...

we The production of the nation. is measured by adding up
the level of total spending necessary to buy that output.
There are four types of spending which make up the level of

total spending in the economy and hence the level of GNP:

1. Personal consumption .expenditures (c). This is
spending for food housing and house-hold operation.

2. Gross prlvate'domestlc 1nvestment (I):
Investment expenditures for new plant,
equipment and establishment.

3. Govermment purchases of goods and services (G):
The purchase of nation's output by federal,
provxnc;al and local governments. .

* 4. Net exporits:of goods and- services {(E):
Other countries also buy part of our
-production. and we-also buy some of theirs.
The difference between exports and imports is the net
exports of goocds and services.

Then GNP = C + I + G + E
Example:
Million Rs.
(€)  Personal consumption expenditure 91,828
(I) Gross private domestic investmen£ 19,400

(G} Government purchases of goods & services 12,060

123,228

(E} Net export of goods and services -12,850
(12,400~25,250)

Gross natlonal product 110,378

Gross

A total without deductions, Not NET.
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Hire Purchase

A hire purchase.

:coupleﬁ'ﬁith'ah 

'_oﬂoarding
Accumulation of

coof bringing. the

-Hypérinflaﬁioh

" Inflation which

known as runaway

Incentive *

;An inducement 1n the form of bonus or

'optlon to purchase.

-agreement is a hlrlng of goods

consumer ‘'goods with intentions

same ‘for -sale when prices rise.

gb?éndﬁﬁ Of;controi.

anflation. .

It is .also

'of promotion to ancourage Workers for increased

productlon.

Indemnity

This is-a: security against loss or damage; or

compensation for such when incurred.

Indirect taxes

These are taxes on goods or services.

opportunity
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Inflation

A condition in-which the volume off purchasing power
is constantly running ahead of the output of goods
and. services, with the result that as the incomes and

prices rise, the value of money falles. The variable

_Ancome groups and debtors are major beneficiaries

of inflation.

Intangible Assesgts

Goodwill or patent rights. = 0lvlc

_Interest

A payment by a borrower for the use of a sum

of money for a period of time.

Inpgrnationgl monetary fund

The Internafionai'Moﬁeﬁary Fund is an institution
designed to provide a stock of international credit
facilities that could be drawn on by:méhbers in

balance~-of-payments deficit.

Investment
Investment is capital expenditure on physical
produg#ion assets e.g. plant, machinery, factory

buildings, roads, bridges, ports, ete.
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Labour

Human effort that contributes towards production.

'Labour-intensive'product

Y commodity the“prdductioﬁ'Of:WhiéhICalls for
relatively more labour and'felatiﬁély'less capital

than the general average.

Laissez~Faire ... .:* . s S .

The doctrine that state interference in industry and

commerce should be kept to a minimum,.

Leage
A contract giving rossession of awpr0perty for

a specified period of time.

Limited Liability

An advantage of*incorpéfétioﬁ“1imiting'an investor's

loss to the amount_of_origina;”investment.

Liguid Assests

Assests either in the form of money or which can

be quickly converted into money.

Lock out

A weapon of employers to resist labour union demands

by shutting down plant operations,
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Macro Economics

‘The ‘branch of econcmics which deals with large
aggregates -such as volume .of employment, the total
-féﬁount*of:saving'andfinvestmenty“the'national

income etc.

. Manpower
The 'amount of labour, both male and female,

évailable,in_ghg country.

Market Price

The short -run equilibriuﬁ-priée-aetermined in a
- market at -a.particular time by the forces of

sﬁppiy and demand ruling in the market at that time.

Market Research

The studybHf consumer demand.

Marshall pian

A scheme named after the U.S. Secretary of State,
to provide generous economic assistance to West

European countries devastated by WW,II.

Mass Production

The manufacture of a standardised commodity on a
large scale with a consequent reduction in its cost of

production and consequently selling price.
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Mechanisation

‘The employment in production of ‘a large amount
“of machinery-infrelatidn“to;labour, Automation is

‘a further-development“but of ‘mechanisation.

Micro Economics

The branch of economics concefnéﬂ.with individual
firms, their:oqtput?ahd'coéts,”the'production and
pricings of single'cémmoditiéé}'ﬁdééé of individuals

etc.

Monetary Policy

- Measures taken by -the government’ to ‘control the
business qycle-by-regulating the flow of money and

credit in the economy.

Monopoly

The control of the entire output of a commodity

or service.

Moratorium

The'grahting by one government to a debtor government
of an extended period of time in which to repay a

loan or to pay the interest on it.
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Multiplier

TThe effeot on.toﬁel:employmenf_or on total consumption

of a certain Aﬁbﬁﬁ£'af°feai oeﬁinal investment. An
“1nvestment 1n bulldlng 1ndustry may give direct employment
“to 1000 men, but prov1510n of materials and carraige may
give employment to a further 1000 men while the additional
demand generated by the 1ncrea5ed earnlngs may create
addltlonal employment for another 1000 men. Thus as a
result ‘of lnvestment employing 1000 men an eventual total

'.of'3000 men have “Found new employment, that is three
.times the original numbers. The_Multiplier is 3 in this

case.

National Income

National income'ie.defined as snm of payments to the
factors of pfodnotion”for’ehgeging in current’
‘economic acti&itiee;"IE is NNP less indirect
husiness'taxeS'(sele_taXes & exise duty) and business
.xtransfer“paymentsr(donations; bad debts) plus

government ‘subsidies.

Natiomisation

Taking over ownership and management of an industry

under the control of the state.

~Natural Resources

These are the good¥supplied free by Nature but
which may require human labour and capital to be
: con?e;ted in form, time or place utility for human

consumption.
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used by deprecmatlon.

Net National Product

Thls 1s Gross Natlonal Product (GNP) less capital

Million Rs.

Example-:_ GNP L _ 110,378
Less Capltal used up by
deprec1at10n oo e 6,710
CCLNUNLPYY o= 103,668
.'Obsblete )

;Out of date - . but Stlll in good running order - require

',to be replaced by more . efficient and upto-date equipment.

'oﬁérating'casts"

The varying costs of production that increase or

decrease with the volume of output.

Opportunity Cost

Thig implies measuring the cost of anything in terms

of the most desirable alternative or gain, foregone. The

opportunity cost .of .an dnvestment to build a plant will

‘be the interest return ‘the ‘investor could have obtained

by loaning the,money;to:antransport company at, say, 15
percent. Thus the profit rate from the production of
plant must exceed 15 percent before a real profit is

realized.
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Outage cost

. The cost of non availability of plant due to breakdown,
overhaul, or simply-failure to complete the construction
of a project by a scheduled date, arising from the use of

less efficient methods or the absence of any alternative

service.

“Output
. Qﬁéntity df goods manufactured by a factory, or the
guantity of material extracted from a mine, quarry, etc.,

during.a given time.

.out turn

Actual attainment, as opposed to an estimate.

Over-Full Employment
A.condition in.which the demand for labour is too

high, the number of vacancies greatly exceeding the
numbgr_of_peqple_seeking work. The effect is to produce

"a'“Wégé:pﬁSh"finflation.

Overheads

Supplementary costs ~ costs not directly chargeable to any
unit produced. They included rent of premises, salaries of
staff and all other general expenses as opposed to costs

of raw materials, wages, etc.
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Paid Up Capital

" The actual amount of éapital that shareholders

“~have subscribed.

Par_exchange rate

The price of one country's currency ln terms of

another as de01ded by the Internatnnal Monetary Fund

Prime Costs

Prime costs in production include all variable costs

and some of the fixed costs, €e.9. costs of administration.

Probability
The degree of certalnty of the occurence of a:future

‘event as given by the equatlon :

: gty ;“'Totél:no}df:Ocdﬁfrences of event
Probability T Total no, of trials

The answer will lie between O {absolute 1mp0551b111ty)

and l (absolute certainty)

Producers®' Goods

Capital Goods, Machinery,_capital equipment, factory
buildings and workshops, raw materials, means of

transport are all producers' goods,

a2
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Productive Resources

These are labour, capital and natural resources.

These are also known as factors or means of production.

Productivity

'The_émdﬁnt of production in :relation:to the labour
eﬁplofed.-TEfortsfafe:édhsﬁantlyfbeing made to increase
"£he'produétivity of ‘labour by increasing its efficiency

'by education ‘and training and by better ofganization.

/Profitsbility Analyeis

“A prqject may emerge as being of :the most economic
in:éiée,'éﬁitablY'lodated and utilizing the most
‘efficient modern productbbn processes. However, it has
to be compared with other investments that the
government may make. It is common practice to quote a

-profitability index or a 'return'from the project.

-There are:many indices of profitability that
‘may be used and most of them can be ‘calculated in several
‘different ways. Each method has advantages and

disadvantages. ‘The indices in most’common use are :

I. Return on Investment Criteria

a. Average return on original inveétment.

b. Average return on average invgstment.
c. Return at full production on original investment
II. Pay Back period.

IIXI. Discounted cash flow indices.
a. present worth
b. interest rate of return.
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II.

Return on investment criteria suffers from
certain defects and it is not recommended for
project evaluation.

Payback period (See Case Study No.l)

This index measures the number of years required

--to recover. the original investment out of gross

. ‘profits and accruals to depreciation. The original

investment, in this case, does not include the cost

of the land and working capital as these amounts
are assumed to be recoverable. Also the period of

construction is not included in the payback period.

According to thié'iﬁaeg}'thé'éhérfer the payback

.period, the more attractive is the project. The

index is useful-in identifying projects offering

quick recovery of capital.. It . is simple to calculate

and easy to understand.

However many economists discount the walue of

payback period as a meaningful criterion of

.- profitability. ' They point out:that two projects may

‘' _have the same payback period but the earnings from one

.may cease shortly after the recovery of the capital,

‘while the earnings from the other may continue for

more
many/years. In such a case, this index will give an

_ erraneous picture of the project's total

profitability, because it considers-only those factors

that affect the projéét under comparison upto the end

-of payback period. Factors that may affect the

project after this period, particularly the economic
1ife of the project, and final recovery of the capital

are not considered.
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IIX.

{a)

‘fhe indices mentioned in I and II suffer

from the disadvantage of not taking into full

‘account, the value of money spent or earned at diffetrent

periods in the life of a project. Discounted cash

- flow indices ‘have come ~ into - a ‘wider use in the

recent years..

:Discounted:Cash Flowrindices:

These 1nd1ces reduce the cash flow on the project,

.'both 1ncom1ng and outg01ng, to one 901nt in time.

They can be calculated in two ways, depending on the

rate used for dlscountlng the cash flows

‘See

fPresent Value (or Present Worth) /Case Study No.2.

'In thls 1ndex, a comparlson is made of the present
“value of 1nvestments agalnst the present value
of future returns._ Present value (on present worths)

may be expreseed as a dlfferent or as a ratio:

P.V. = Present value of all future returns
less the present value of all investments
Present value of all future returns

Present value o all the investments

100 rupees invested to-day will grow'to 115

rupees a year from now at 15% rate of interest.

~Alternatively, it can be said that Rs. 115 of one

year from now, have a value of Rs. 100 to-day.
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The calculation of present value requires a priox
decision on the discount rate to be used in the

galculations.’

The_ideal rate_of;disoounting to be used in present
value calculation:is the minimum acceptable rate of
return to be expected from a proposed project. If this
rate is:used and_the:present value ratio comes to unity,

or greater, then the pro;ect is considered satlsfactory

Jand may be approved on a flnan01al basis. 1If a present

‘value dlfference 15 calculated then a value greater

"than zero is satlsfactory.

Determlnatlon of a minimum acceptable rate of return
for a.project is, however, not a simple task. The planning

commlsslon has laid down 15% to 20% dlscount rate as

'opportunlty cost of capltal for publlc sector projects.

The 1nterest rate on basis to a project do not measure
the true cost of capltal in.a country The revenue
raised by the Governmanr as taxation, surpluses from
operatlng pr03ects etc., the cost of capital cannot be

ea51ly assessed

iﬁternalnrate“of returh“(Case Study No.3)

The internal rate of return is based on the same

concept as the present value index, 'in that the timing

of cash flow is taken into-account.”'Cash in hand is worth
more than the cash to be realized in future and therefore
cash to be received in future yYears must be discounted '
to what it is worth now. This trial and error method
requires the determination of the rate of interest

{or percent return on investment) Which will make present
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value _ _
/ of future returns equal to the present value of all

investments.
Thisumethod_prqvides_;theymost,aqcurate measure of

return :on investment-as-afpercentage whereas the

present value index is a numerical figure. It is also known
as the Investor's method of measurlng perltablllty

It is a more complex method than the present value method
1n.that:1t,requires_t;lal;and:erro:_calculation. Once

the rate of return has been thus_dete;mined, the
desirability of a project may be assessed by comparing

its rate of return with the minimum acceptable rate of

return (Presently 15 to 20%);

The unsefulness of any index could only be realized if itis
applied in a consistant and uniform manner: The agencies
dealing with prdject appraisal must know how the
profitability index has been calculated The accuracy of tl
index depends on the authen01ty and reliabllity of various
estimates going ‘into ‘it. Tt is'recommended that
profitability index be considered as'not absolute' but as
only one of several factors on which an evaluation of

the project can be made.

Public Enterpfise
Economic activity undertaken by the state. BAlso includes

industries nationalised and brought under state control.
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Public Expenditure

The amount spent by the state on defence, education,

_dévelopment,*healthnand social services, interest

£ on natiqnél éebt:and1capita1finvestment.

Public issues
. Block of securities sold by a company to Public

Public sector:

. That part’of-the economy*in-whiéh the ‘state acts

rasentrepreneur.

public utilities

Undertakings providing Services as local transport, water

_supply,_gaswand.electricityp

Quality Control

A procedure of inspection and tésting carried out at
periodic intervals to ensure the desired quality of the

product.

Quick Agsets {(Liquid Assets)

Assets which can easily be turned into cash.
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guota

A quota is a limit set as to the guantity or rupee
value of specific goods permitited. to enter. the country

in one year.

Raw material

- A.resource prior to production.’ Iron ‘ore is raw material

for making steel and steel is a raw material for many

products.

Real capital

Machinery, factory ubuildings, etc.

Rebate

A reduction of the price of a commodity allowed for
gome reason - for example, the purchase of a large

quantity.

_Recession

A temporary falling off in business activity.

A prolonged recession is called a depression.

Reclamation

The bringing of land into cultivation by Irrigation

and drainage schemes.
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‘Redemption

~The redemption of a debt is the repayment of

the amount borrowed.

Reflation

The easing of credit restrictions to encourage

. an expansbn of production. It is a milder inflation.

Reparations

An indemnity paid by a country defeated in war to

the victors.

Repatriation

The seliing of foreign investments and invééﬁihg the

- money at home.

Repudiation

Refusal of a country to pay debts incurred of
an ally during a war or the debts of the previous

regime overthrown by revolution. -

Reserve Currency

Foreign currency held by a country as part of
its reserves and as a fund from which it can make
international payments. Both pound sterling

and U.S. dellar serve as reserve currencies.

5o
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Regserve Price

The price below which the seller is not

. prepa:ed tgéell.

.'1§e5iduei'vaiueux“

Residual value of the plant 15 an estlmate of
the value of the plant at the end of its
economic life. ~ There are three p0551ble

values that can be taken for re51dual value.

o1, If it is thougktthat the plant could be sold
“in its entirety, then an estlmate of this
.. value should be used.

2, 2oIfit is unlikely that. the plant could be
- sold then the scrap. value of the project
_'should be estlmated

3. The thlrd value is the undepreclated
.amount, usually in bulldlngs, still remaining at
. ""the end of ‘the economic life of the prOjeCt.-
.- This value could be distorted and it is
~recommended ‘that ‘either; {1l)or (2) above be used,
depending on which is more sultable for the

proposed progect.”
Revaluation

The raisingTof.the value:of cukrencysin terms

of other currencies.

Revival

The period when an economy is recovering from a

depression.
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Risk

The amount of risk varies with different
investments. An investigatioh must be made of
the risk associated with any venture, so that

authorities may decide whether vital xesources should be

placed in this project or in another, equally attractive

bﬁﬁzlese.fieky.projedt.”

EactorS-contributing”td risk are :

1. Possible‘changes in cost of raw materials.
e2:f ;Theflikeliﬁeod_ef'tpeséroeeee proving obsolete.
3. A fall off'iﬁ demeﬁd fdr'£ﬁe:product.
;4f4f '1"Improvement in foreign.exchange position might

"lessen’the need for the progect.

5. Whether a change in government s protectionist
: .pollcy will cut. too much 1nto future projects.

:64';__P0551ble fluctuatlons 1n prlces.

7. Jt_Sklll and technlCal know~how being

available for operatlon of the industry.

8. Inflationary technlques in the country.

It is recommended that all rlsk or uncertaln items be
isolated and described in the feasmblllty report. Where
a change in basic assumptions such as price or cost

of a raw material is -a possibility,the study should also
determine the profitability of the project

under these changed conditions and present the

alternative evaluations as part of the study.
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Sanctions, Economdc

The economic boycott of a nation.

 Sector

A division“ef +he economy of ‘a country. Two main
sectors, namely the public sector and the private

sector. The public sector is further sub-divided

into Government, Semi- government, local_autherities

and publlc corporatlons.-=-

Security

A security is'a document entitling its holder to

u_money,:gqods or property.

'gelf Sufficiency

To produce most of the things a country wants itself.

May be a good policy in war but not in peace.

Slmple interest

When only the prlnclpal earns 1nterest for the entire
1ife of the transaction, the interest due to the end

of time is called simple 1nterest.

I = Prt, s = P+I
WhereI = Simple Interest

p = Principal

r = rate

t = years

§ = Amount

Example: Find simple interest on Rs.7500 at 4 percent
for 1/2 year.

p = 7500, r = 0.04, t=1/2, I =Prt
7500 (0.04)% = 150
s = P+I = 7500 + 150 = 7650 rupees
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Sinking Fund

A fund established for the future ;edempﬁion'of a debt.

It is built up by periodic instalments in order to
accumulate a certain sum at a given date for some specific
purpose. The interest arising out of the ginking fund

1nvestment is itself periodically re- 1nvested and allowed

'to accumulate with the. perxodlc contrlbutlon of prlnclpal.

- slump

A period of high unemployment. Features of a slump
are decreased production, increasing unemployment and

falling prices and wages.

Sooiél Cost
The disadvantages suffered by the.oommuniﬁy'from an

enterprise. Examples: Pollution by industrial wastes

and traffic congestion by expandin-g urban area.

Socialism: It is also based on theories of Karl Marx. Its

characteristics are

(i} 33510 1ndustr1es owned by government
{(ii) Some prlvate enterprise

(1ii} Some:central planning .

{iv}) Co-operatives.

gocial Security

A compulsory insurance that makes provision for old
age, survivors of covered members, diszability, un-

employment, and the care of dependent‘children.
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Soft Currency

A currency with a relatlvely unstable or

declining value in 1nternat10nal exchange

Spot_price

The price of a commodity for immediate delivery.

Special drawing rights (SDRs) -

Over the years, tetal“worid'trade has :increased
tremendously but the world's supply of gold has
increased much more slowly. Consequently, some faorm

of world reserves other than gold has to be found to
transact 1nternat10na1 payments. ThlS new reserve .
fa0111ty called spe01al draw1ng rlghts {SDRS) was
approved by the IMF in September; 1967. Sometimes it is
referred to as "paper Gold". SDRs Wili bé issued
according to stingent rules, and their amount increased

every five years.

Specifijic Taxes

Taxes levied on a commodity according to. quantity

_purchased, Example : Tax on petrol is per gallon.

State Bank of Pakistan

It is the Government's bank, carries out the monetary policy
of the government, keeps the counth‘s'gold reserves,
issues bank notes and is the bank of all the commercial

banks in the country.

55




Sterling
The name given to British currency. Pound Sterling
distinguishes the British pound ffom'pdund of some

other currencies.

Sterling Area (or Block)

Those ‘countries which link their currencies to Sterling.

Stock Exchange;,_

~::Arhighly.organized :market for,dealingsyin stocks

and “shares.:

.Stfeéﬁs of benefits ﬁnd costs
 Refer Tgble_B'55Case Study No.6 - in Part Il.
. The streams of benefits appear in Col.6 and those of costs

in Coliz .

Subsidy
& payment by the state to producers or distributors

in order to reduce price.

" Subsistance
The amount which is just sufficient to maintain

#x a bare livlihood for a worker and his family.

Surcharge

. An extra charge.

Surety

A security, in the sense of being a legal safeguard

against loss. g 6
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Tariff =

‘A teriff .is.a tax on goods com;ng 1nto a

country from a foreign country.
Tax

A compulsory contrlbutlon Ee) be made to'the:“'
government for the service of the publlc powers

Taxation can take many forms.

Tender

An offer made in responee to an advertlsement to
undertake some work or Supply certain goods at a

stated price.

Toll

A charge for using a highway, bridge, tunnel or ferry.

Total cost

Sum of fixed and variable costs.

Transfer Payment

A payment for which no direct contribution to pioduction

‘has been made, e.g., social security or welfare payhents.
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Under developed country

A non industrial country lacking technological skills
and investment capital, with low output per capita,
population suffering from illiteracy, poverty and

disease.

Underwriting

Insunance._:A“guaragteenof payment in the

‘event of ‘accident or loss.

Unemployment

The non use of a factor of production - labour. The
1ab¢ur,isiavailab1e_qu_use_in production but

not actually being used due to a number of réésons.

Usury

The charging of an exessive rate of interest on a

loan.

variable costs

Costs which vary with output, e.g. the cost of

labour and raw materials.

Vertical Combination or Vertical integration

It is a combination of a number 6f'firm9'ehgaged in
various stages of the production of a product,

e.g. a steel firm combining with an iron ore mine

‘or a construction companylcombining with an aggregate

{gravel) quarry.
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Wages

Payment'£o 1abour for its assigtance in production.

Welfare State

2 society in which the government undertakes
responsibility for minimum health and welfare of

its citizens.

Working capital

The value of current agsests less current liabilities.

“World Bank

The name by which the International Bank for
Reconstruction and Development is often known.

It is an international financial institution to

assist under-developed countries by providing low

cost, long term loans for which private capital is not

available.

world Industrial Production (1970)

Percent
USA and Canada : : 34.3
USSR and Eastern Europe : 31.7
Western Europe : 24.2
Asia : 6.1
Others : 3.7
100

North America (USA and Canada) lead in industrial
production followed ly Soviet Union and East European

Communist countries. China produces much less.
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-

internal rgte of return method. -

CASE STUDY NO, 1 »
(Pay back period)

L]

-t

: The payback period is the most commonly used

measure of projéct.désirabilityl It:15 also known as -
'pay off pgriod‘,"ngoﬁt','df simply ‘pay back's The

_ﬁnderlying qoncépt.bf'thié measure is the simple question:

How many jears will it take for the project to recover
investmeﬁt_throﬁéh the déveragé'cashinflows gonerated by

its operation,Paybéékbperibdiméthod”is;peciporcal of

. Net investment

Payback period =

S L SR Average_annual

'-Casﬁ inflow

Where net investment = Total investment less
“ N ‘ : salvage value.

(gay). . = . . s 42,000,000 - 2,000,000
' S o =16 years ‘

ks 2,500,000

The following factors determine investment

desipability:

(a) Size of cash flow

(b) Length of time during which cash flow is
generated (Bconomic life of project)

(o). Pattern of cash flows — they ocour evenly
of unevenly.. -

The -economic worth of a project is the balanced result

of a1l ‘these factors while the payback device averages

the oash inflows regardless of the economic life, and

compares this average annual cash flow to the n?t invest-

ment.

Let us study three projects having similar risks.

(Million Fs)

. Project A Project B Project C
Net investment - 10 10 10
Average annual operating )
cash flow 2.5 : 25 3.3
Project Life 5 years 8 years 3 years
Total operating cash ’
fléw'-édng life 12.5 20 10

4 years L years % years

e
' 5 H
Htaad

LT
e P




i

E;Example: -

“at 20% rate of Interest.

Project B is clearly superior to A and C, as it

provides a total cagh flow of 20 million rupees during

Cits. 11fet1me._The pay. back per1od measure however quali~
o fies. project C in the first place. It does not different-

dinte between’ pro;ect A and B, even thOugh project B is

‘tlearly, better in terms of overall d351rab111ty.‘ From this
illustration it can be seen. that the payback measure must
be. used with great cautlon. It w111 nge a Satlsfactory

ranklng to a pro;ect only where the economlc lives of the

tiprogects are equal or close, and where the pattern of

operatlng cash flows is slmxlar or unlform.

. A cast iron p;pe manufacturing plant is estimated
to cost h 10 m1111on. The economic life of the proaect is
10 years at the end of which the salvage value is expeoted
at Rs 2 milliona. The average annual cash inflow for the
1ife of plant is as below! _

Million Rs. _ |

Year 1. = 3 - 3

Year b -6 2 E
- Year 7.-10 1 3

’ i
‘Calculateyf pay back period for this investment

e T
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CASE STUDY NO. 2

{Present value Index)

The method of calculation to determine the present
value of an 1nvestment w1th an assumed pattern of cash
flows is shown in the table below. Tables 6 3 and 6 4
(in appendlx) w1th monthly discounting are employed
under the assumptlon that the 1nvestment represents an
outlay for plant to make a new product, whose sales E
are contlnuous during the period under oonslderatlon;

All flgures have been simplified to make the calculatlons

easy:to understand.

S )
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e

Several points should be noted in these calcu}ations.

1. #Bince thb initial three years of cash inflow are
equal (Rs 3,0 million egch)‘, Table 6-4% has
been used to find thé stream of inflow of
Ry 3 mllllon for fhree years at 15 _percent, thus

saV1ng two multlpllcatlons.f

2. Factors for cash inflows for 4th, S5th and 6th
yearwexe taken from Tgbl§ 6-}_ihdividual1y.
D Salvaga value has been éséﬁﬁed“aﬁ.% 2 million.
. Since thls preaumably Wlll be more or less a lump
aum at the end of Gth year, Table 6~ 1 was used

:_7to determine the present value of salvaga.

T,
A F

e eyt

k., The present ralue index was derived by relating
the present values of the operating cash flows

and the investment.,

“Had there been an initial investment of @nly
h:10 million and six equal annual operating cash flows
of is 3 million per year, the calculatioqs would have been
much quicker, in ag much as Table 6-§_wqﬁld have shown
a factor of 4.038 for a 6 year infloﬁ1a£315 percent to be
miltiplied by fs 3 million cash  inflow, yieiding a
present value of the 1nflows of 12,114 mllllon rupees.

The net present value would have been 2.978 million r'upees.
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CASE STUDY NO. 3 A

{Internal Rate of Return)

A zero net present value lndlcates that the 1nvest—.
_tht is exaotly yleldlng the rate of return used to dis-

_ count both inflows and outflows to obtain the present value.
.Internal rate of return method foouses on the rate.of return
Whlch yields a zero net present value For ‘investménts with
w.uneVen cash flows the yleld must he found by trial and  error
'that 1s, startlng w1th an assumed rate a net present - value

emust be determined. If the result is pOSlthe, a higher

:{rate must be tried, lf result is negative, a 1ower rate is

_;indlcated. The example in case study No. 2 15 used again

. to explain this methodn.

As is clear from this example,'the net present value
is approachlng zero as the 1nternal rate is increased from -
15 to 20 percent, and the investment's 1ndividua1 rate of

- return 1s.slight1y higher than 20 percent,
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CASE STUDY NO. @-B

(Internal rate of return)

Investments that show . uniform operatlng cashk flows

durlng thelr eoonomic lives can be handled more aimply by

d1v1d1ng the annual operatlng cash flow into the net invest-

o ment to obtaln the present value factor for a stream of payments

v, b+ ofhthe 1ing™ @

.f Thls factor-can then be located 1n _jables 6—2‘and 64 uqxxmdlx)l

w1th proper economic 11fe“ fqr_thg_lnvgptment and the yield

can "be raad off ore interpolated. The method is not hard to - .

under ptand once it is remembered that the yield rate of an .

investment when applied as a discount rate results in equal
N A

present values of .cutflows and inflows - a net present value

LR

of Zero. We therefore know the present value of the inflows since

it is equal to the net investment, we also know the economic

life of the -investmenty theonly unkaown is the rate of interest

which will discount the annual operating cash flows to equal
the present value of the investment. Since the tables are
built up on discount factors, we can read off %hé rate of

interest once we know the factor and tha life. Unfortunately

this quick method works only if there are equal annual cash

. inflows, if there is only an initial net iqvestment, and if

there are no residual values and recoreries at the end of the

economic life, L

Illugtration:

Investment Rs 10,000,000

Egonomic Life = 8 years

ﬁnnualqperatlng cash & 2,00,000.
inflow

Assume benefits to accrus continuously, which would

dictate use of Table6-k with monthly figures, The facton

would be Net Investment -+ 10,00 600
Annual operating 2,00,000

dash - Inflow

n Table 6-4 we look on the eight yearline until we flnd

the factor closest to 5.00 which is 4.929. This factor
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1

{4.929) corresponds to a 14 percent rate of return and

‘ therefore the investment's true yleld will be slightly less

than 14 petdeht. Interpolatlon could be used to determine

a more exact flgure, but 1t is rarely advisable to make

'readlngs ‘50 exact 51nce the nature of the estimates
'underlylng the 1nvestments is usually S0 uncertain that

‘3prec1se flgures are not necessary.
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CASE STUDY NO. 4

{Annuity)

This method is to annuallze the respective cash
flow patterns of the alternatlve under consideration. For
example, if old equipment w1th remalnlng productive life

span of three years is to bhe replaced by better equ;pment with

:an ‘economic 1ife of seven years - the best way would be to

u.determlne the annual cash cost of these two alternatives. The

choice then becomes one of selectlng the alternatlve which

"has the greatest annual advantage The Jprocess of annualiz-

ing the net present value of the cash inflow or outflow of an

'-1nvestment is very 51mple It merely involves converting

“this’ present value into an annulty over the economic life of

the equlpment at the sultable opportunlty rate. In other

-.words, We convert a lump sum et the present into an equiva-

~lent stream of annual cash flows over a Speleled period

which -is reverse of flndlng the present value of an. annual

-eash flow. . The 'only’ conceptual dlfference is that we arrive

at the present value to be annualized by first analysing the

variety of cash inflows and outflows conneéted with the

investment:qnceﬂtime and brining them back to the present

into ©One net figure. .This net figure is transformed into

'an equlvalent value, Whlch will be not be ‘like the original

annual Values that made. up the net figqure, but will be a

'unlform equlvlaent annulty over the economic life of the

proposal.By treatlng‘each alternative in this fashion, we
arfive,at éirectly comparable annual values for each of
them, and we can make out choice diectly. Both economic
life and all cash flows have been incorporated into this

number.

U
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Illustration:

Let us take the example of case study 3 A

y

et present value 1.220 million rupees

Economlc llfe _

6 years

15 percent

H

' 'Opportunlty rate L

| ﬁe have te find the six year annuity at 15 percent
whlch w1ll yleld a present value Oof .rupees 1.220 mllllon.

._In Table 6 4 we locate the present value factor 4.038 which
'when substltuted 1nto our formula w111 glve us the value

”?of the annulty

present value .= . Factor x  annuity

'Annulty = i ggg_. .= .0.302 million rupees

In other words, we can.say that .annualized net benefit

h of the prOJect is Rs. 3,02,000.  This figure could be compared
dlrectly with similar results for projects with entlrely
different lives and cash flow patterns.  The device affords a
_cemparison to be made between differenr proposals on a

common denominatox helps in the task of capital budgering.

Annuity method is eSpeeiallf ueefﬁi”in the analysis
-0f equipment replacement, where the questlon'b be decided
often ‘is: "shall we wait another year before replacing the
c-item?".: The comparlson can be made of the annual cost of
owning new eguipment and cost of keeplng the 0ld equipment

for another year. The lower of two costs determine the

‘choice.

12



CASE STUDY NO. §

(Equipment Selection - Annuity énalysis)

A machine tool corporation investedeQ,:QOO0.00.

One year ago in a new machine to manufacturéfbolts. The

arrived

in the market with, reduced operatidn_.x_l‘-*:éhd'labour costs,

The other data being}

Capital cost

. Economic life

Salvage value at full
life

Present Salvage value
Annual_production _
Market price of bolt

- Unit Production Cost:

" Labour
' Materialg
' Overheads

Total

Annual value of
production

- Cost of production

machine or its replacement with the

Gain on production
Taxes @ 50%
Net profit Per year

Opportunity cost
of capital

management discovers that a much improvgd”ﬁgﬁimodel has

New machine

0ld macﬁipef:

Rs. 8000 ' R®s. 12,000
8 yearsfiﬁf 7 years

o . Rs. 1000
Rs. 5000 -

100,000 bolts. 100,000 bolts

Rs. 0.60- "  'Rg. 0.60
Rs. 0.14 "' Rg. 0,12
Rs. 0.10 “"Rs. 0.09
Re. 0.14  Rs. 0,13
Rs. 0.38  'Rs, 0.34
60,000 60,000
38,000 34,000
22,000 26,000
11,000 13,000
11,000 13,000
153 -

Calculate relative benefit of keeping the dld

new model machine, °
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CASE STUDY HNO. 6

(Highway Projett - Benefit cost Ratio and
Internal Rate of Return}

A new highway is proposed between two major cities.

: The présgptit;affic,volumes-justify construction of two 12~

foot lanes and two additional lanes will be required in year

flnd out the Internal rate of return on investment.

12,

Other relevant data is as below:

Length of hlghway o = 78.03 miles
Economic life. - G e 20 years
Ccnstructlon perlod o = 3 years

Capltal cost of prOJECt

Million Rupees

:Flrst year of constructlon o 92,35

. Second " :V_: B 68.57
Thixd L ' 66.25
Total  227.17

  Capital cost of. construction
-0F two additional lanes . 1l8s5.66

during year-11

:Annual Maintenance and

Repairs (AMR)

PSRN RV LT YPEE LT ——

Year 1 to 1L year 12-20
Rs 1. 53 mllllon . Rs, 2.79 million
Resurfacing shoulders in year 6: Re. 3,53,440

Resurfacing & Repajrlng shoulders
in year 12:

" Re.10,115,270

Calculate beneflt cost ratlo for this project and

Tota; cost of Highway (Length 78.03 miles)

Item . Cost (Million Rs)
Construction 165.79
Engineering o B 8.29
Supervision . 9.95

Sub total : "184.03
Contingencies 16.58
Sub-Total 200.61

75




Land Acquisition
~3ub ftotal -

L
bdvernment Taxes

‘Bub total

“:'Present Value of Additional

Cost (M.}
26.56
22?-1?

9.12

236.29
108,09

two lanes to be constructgd

doring year. 11, -

Sub t6tal

Present wbrth'bf5méinte-:..“

nance (20 years) -

Total cost p'iﬂighwﬁy

3&&.38

21.83

376,21

.

* Costof. construction

Roadway Ttems
Structural Ttems
Contingencies

CTotal

Cost of construction

‘Roadway Items
Structural Itﬁma

Contingencies -

(Initial 2 Lanes)

B 116,497,620  (Table C-1)
Re  Bh, 44k 330 (Table G-2)
is 2,898,050

ks 165,790,000

. {2-Additional Lanes to be
- constructed during year 11)

Coat {itiilion Rs)

106,20
by, k4

2.80
—

Const. cost without taxe?53.k4h

ﬁGOVernment Taxes

Cbﬁst. cost with
~-Govt. Paxes.

Present worth of cost .
additional two lanes i

Cost of const, (without taxes)
_\Con#ingency
Bngineering
Total

Present worth @ 5%
(185.66 x 0.585)

-

- 8hh

161.88

of construction of
n year 11:

153,44
15.34
16.88

185.66

108.09

e b -
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MAINTENAHCE COSTS

Total cost - 20 years

(Rupees)
Ttem Length | Cost Cost . | Pefiod Total
(Miles)] (Per mile){(Per year) (yearsi cost
In1t1a1 Constructlon o o '
Annual Roadway main-
tenance including 78,03 150.30...1,172,790.90 20 23,455,820
Shqulde;s. ;
Sﬁffgcing Roadway - 728.03 SO,éGG;OO once in twenty years6,262,290
"Resurfacing shoulders 78,03 43,000.00 twice in 20 years 6,741,800
Annual Meintenance of 70,00 2,200.00 154,00 20 3,080,000
~cart Track ' - A |
.Smalliéﬁructures 9,390 20 187,800
Loy level Structures 30,000 20 600,000
(cart tracky - RS : '
Large_structures 16,210 20 324,200
o Tatal (A} k0,652,310
' Addition of 2 Lanes - year 12
Annual Roadway nain-
tenance {(including :
shoulders) 78.03 15,030,000 1,172,790.90 8 9,382,330
Small structures 9,390.00 8 75,120
Large structures 16,210,00 8§ 129,680
~ Total (B) 9,587,130
Combined total (A) + (B) 50,239,440
. 5% Administrative Overhead 2,511,970
52,715,410
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. Annual Maintenance Costs

{ Rupees)
Ai-~*1'M-; N e - [Years 1 to 12 |Years 12 to 20
nnual Maintenance o (per year) {per year)
' Roadway '1;595}130 2,624,560
Structures - 58,}80 85,260
'”Contlngen01es 75,000 75,000
Total per year 1 526 510 2 784 820
Say ‘ (1 53 Mlll fs) (2.79 Mill. Re)
Topal cost of 20 years maintenance..: 52,781,410
Present worth ab 5% 23,554,280
‘Pregent worth of Resurfacing shoulders 2,641;200
* .in year 6 (b 3,539,440 @ 5% factor 0.746)
Present worth of Repa?lng and Resurfac- ..
ing shoulders in year 12 (h 10 115 270 -
@ 5% - faotor O, 557) e 5,632,560
Predent worth of Total Maintenance cost 31,828,046
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ADJUSTED INDICES OF PROJECTED TQQEFIC

'  .'§'. E;%'ﬁ.rNQrmai. Trafflc | Generated Trafflf . Total Traffic
Z ii Factox& Index of } Expans;.on ?: Index of} : Expansmn E Index of EEXpénsiOn
a b (5g) .:.: m@ansions PWE -ii Encparsloxi EWE Ei Expansion i PWF'
r n__ : i . . H
0 1.000 1,000 . 1.000 0.060 - 0,060 1.060 1.060
1 0.952. . 1.150 . 1.095 0.1290 . 0.123 1.279 1.218
2 0.907 1.320 . 1,197 0.154 . 0.140  1.474 1.337
3 0.864 . 1.520 1.313 0.245  0.212 1.765 1.525
4 0.823  1.750 1.440 . 0.350 = 0.288 2.100 1.728
5 0.748  2.010 1.575  0.465  0.364  2.475 1.939
6 0.746 . . 2.210  1.649 0.512 . . 0.382 2.722 2,031
7. 0.71L . 2.430 . 1727 0.563 . 0,401 2.993 2.128
8. 0.677 .. 2.670 . 1.807 0.618 0.418 3.288 2.225
9. 0.645.  2.930 . 1.889 0.681 . . 0.439. 3.6l "2.328
100 0.614  3.240 . 1.989 0.748.  0.460  3.988 2.449
11 0.585 3.560 2.082 0.823 0.481 4.383 2.563
.12 - .-0.557  3.920 2.183 0.906  0.504 -  4.826 2.687
13 0.530  4.300 2.280 0.995 0.526 5,295 2.806
14 0.505  4.740 2,394 1.09  0.353 5.836 2,947
15 0.481  5.220 2.511 1.206  0.580 6.426 3.091
16 0.458  5.560  2.547 1.288 0,590 6.848 3.136
7 0.436  5.950 2.59 1.375  0.600 7.325 3.19
18 0.416  6.350 2.639 1.466  0.609 7.816 3.248
19 0.396  6.780 2.684 - 1.567  0.621 8.347 3.305
20 0.377  7.240  2.730 1.672  0.630 8.912 3.360
Totals : 41.326 ‘ 8.981 50.307
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T & : Original Salvage Salvage
B _..'e- m o o8t T Ratio | wvalue

- 20-year 0ld Portion
""" Right of way 26,560,000 67% 17,795,200
Structures 46,444,330 60% 27,866,600
pavement . 62,007,890 0% -
Embankment 17,468,720 673 11,704,000
Sﬁbﬁiders:”“' ' 1?,752,790L 0% -

8*93&: 01d Portion

Structures” - “44,444,330  84% 37,333,240
Pavement - 62,007,890 60% 37,204,730
Shoulders = ‘17,752,790 60% 10,651,670
Embankment 16,924,450 87% 14,724,270
Pipes & Misc. 7,863,510  60% 4,718,100

Total :. 161,997,810

s ay : ° "162 Million Rs.

Present worth at 5% = . 162 (0.377)
o = 6l.17 Million Rs.
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Value of Benefits

To-justify an investment in a highway proiect,

it 1is necessary to obtain monetary value of the
benefits to be derived or obtained from road .
improvement. There are direct and indirect benéfits.
Normal benefits-Will'accrqe_from the normal traffic.
In addition there will be generated benefits
‘contributed. by. the traffic 'generated as a result
of*constructiOn'of'this'highway.

Direcot Benéfits

.1.'fﬁeduceduvéhicle rdnning time and operating
expenses. )

(i) Trucks: The operating cost of trucks average
about 70% of gross operating income. It is
estimated at mileage per gallon will improve

.to 16 to 17 miles from the existing 11 miles
“to a gallon;_]Increased.funning speed will
result in reduction of operating wage costs by
40% and vehicle time spent in operatin by 60%.

. Net costs will be reduced: by 24%, The operating

.. ©ost per truck mile is expected to decrease

- from the present Rs. 0.92 to Rs. 1.17 range to
Rs. 0.62 to 0.81. _
In addition to operating savings, an increse in
vehicle utilization results. It will also be
possible ‘to use larger trucks. The new highway
is 10% shorter than the ‘existing, All these
effects should give an additional saving of
10% and reduce operating costs to Rs. 0.56
to 0.73 per mile. R .
The savings to the truck users of the new
highway will be Rs.. 0.39 per truck mik. The
"savings to the generated or diverted traffic -
will be Rs. 0.195 per ‘truck mile.

(i1)  similarly for buses, the following.
S : Savings -Will"r_es_u];t CRE ST

.. Savings

(a) Operating Costs Rs. 0.393
{b) Passenger time Rs. 1.0n83
¢) Saving in distance and

use of larger capacity Rs. 0.073
buses :

Total savings Rs. 1.549 per vehicle mile
Say = Rs. 1.55

Savings for gdiverted/

generated traffic¢ will be :
50% of those for normal Rs. 0.775
traffic

(1ii) Passenger cars/pickups ,
The principal benefits of improved roads for

8]




passenger caﬂpickup users are savings in time and

operating costs and greater personal comfort
__sffor@ed.f_Tha;Value of comfort is difficult to
-'squantify apd_hss beeh igthed,f' '

Sav1ngs 1n tlme cost _ = Rs. 0.133
Sav;ngs due to hlgher runnlng -
= Rg. 0.221
speeds.and .reduced ‘distance :
Total = Rs. 0.354

(iv) Motor Rickshaws, motor cycles and scooters
. will save Rs. 0.127 per vehicle mile.

These sav1ngs for dlfferent type of traffic are listed
*_“-1n the table below : '

Prlmary Road User Beneflts per Vehicle Mile

S R u P e e s )

v _H'fﬂ}ﬂ:ﬁ::”', . mypeof Jx': to current':;s'to diverted or
PRI o Traffie s oo _usexs_;. .. .. generated traffic
- oot e Bus 108500 oo 0.775
ISR opuck o o '0,390 o L 0,195
fsPsssenger car/ 0;354 ST 0.177
pickup _ L
Motor cycle _j- 0. 127E B 0.063

- QIf no: new hlghway is constructed by year 20 the
cgngestlon_on the exlstlnq'nxm_ will cause an increase
of mﬁlﬂ350% 1n operatlng expenses. for buses and trucks,
Operatlng costs for. passenger car Wlll rise by estimated
Rs. '0.167 per vehicle mile. Thus in year 20, the

" following increased savings for vehicle-mile would

- result from the cohstrpctibh of new highway

s Current Generated

. . : . Users Traffic {Rupees)
‘Bus 0.525 T 0.262
Truck 0.416 o 0.208
Pass.Car/Pickup " 0.166 i 0.083
Motor cyele  0.083 0.041 °
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Tf road users costs increase at a uniform rate
from year R to year’ZO' the average increased
sav1ng per vehlcle mlle in year '1' can be

obtalned as follows :

_ Year 'one' .saving = % (year ‘20" sav1ng) ¥ Present value
T TR n I e I . factor for
20 years

Usihg-S%'compéuhd.interest rate, the.
values per vehicle mile are :

Bus . = 2 x 0.377 "= 0.099
Truck = 0418 x 0.377 = o0.078
Passenger .

car = 0';66 x 0.377 = 0.031
Motox o s S

cycle . _%ﬁi _x .0.377. = 0.015

For generatel traffic the values would be 50% of those
above. Thus, the total savings for the various classes
: 6f'ﬁ3eﬁs over}thé first 20 years on the proposed

highway would be as follows :

Total Road users Benefits per vehice- Mile

{Rupees) o
To current users To generated traffic
Bus 1.55040.099 = 1.649 . 0.77540.05 = 0.825
Truck ' 0.390+0.078 = .0.468 0.195+0.039= 0.234
- Pags,car/pickup 0.354+0.031 = 0.385 0.177+0.015= 0.192
Motor cycle 0.127+0.015 = 0.142 0.0634+0.007= 0.070

To the above should be added the savings per mile resulting fram
a lower accident rate to obtain the overall savings for
the road users. Savings due to accident reduction have

been estimated at Rs. 1498 per mile of Road.
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Evaluation of Benefits:

Using information froﬁ the traffic surveys the
following estimates are obtained for first year benefits
pex mile for the four classes of traffic on the road:

Benefits for Normal Traffic in year " one

‘ Unit caant Benefit per Total value per
Type of Traffic  per .day vehicle mile mile per day

Bus . 420 1.649 . 692.580
Truck 356 0.468 166.608
paséengei cax)pickuﬁiéo ' 0.385 69.300
Mator cycle 50 . 0.142 7.100

Total per day : 935.588

Total first year-bgnefit :
365 x 935.588 = Rs. 341,489.60

‘Benefits for Generated Traffic in year " one "

Type of Unit count Benefit per Total value per
Traffic per day vehicle mile mile per day-
Bus .. 25 . .0.825 20.625
rruck 21 0.234 4.914
passenger car, 11 0.192 2.112
.- Motor cycle 3. 0,070 0.210

Total per day :  27.861

‘Total first year benefit :
365 % 27.861 = Re. 10,162.90
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The firast vear benefits are :

For normal traffic = Rs. 341,489.60
For Generated traffic= Rz.. . 10,162.90

The yearly benefits of the proposed road through the
20 year period following its completion can be
obtained by multiplying the first year values by

the projected growth of traffic.

The aboye_valugs.are_useq to compare the present
woffh‘éfIthé.fofélﬁSéhéfits.¢vé£*thé 20 year period.
Each'vehicle_mile*pf;#érﬁa; tréfﬁiéfin the first
feér”is.equivalént to presenf'traffic in the first
‘year:is equivalent to pfeséht worth of 4i;326* vehicle
miles over 20 years.

In case of generated traffic‘the presentrvalue of

one first_yearlvehicle mile is=(8.981*/0.06) or 149.7

over 20 years.
The present worth of benefits per mile over twenty years
to rgaa_usershin;th élasées_df tkaffic are then :

- Bs. 14,112,399.00

© Rs. 341,489.60 x 41.326
_Rs. '1,521,386.10

- Rs. 10,162.90 x 149.70

e

T6T£his.amoun£ mﬁsﬁ.bé aadéd:thé'béhefit.ffom accident
-_::eduction'pver 20 years which is Rs, iééé;ffirst year

_ benefit) times 50.307 or Rs. 75,359.88, per mile. The
tﬁﬁél presént.worth {per mile) of benefits over 20 years

of the new highway is sum of thése three amounts.

Rs. 14,112,399.00
+ 1,521,386.10
+ 75,359.88

Rs. 15,709,144.98

* .
See Table of Adjusted Indices of Projected Traffic.
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This value of present worth of benefits of the highway
over 20 years is, however, based on traffic projection
according to which a total . - -traffic volume above
9 (8.981) times as. great ‘as firSt'Yeér traffic is
fpredicﬁéd.z'Thisiis WEllﬂwithin.the:desiQned capacity
1~(4'lané$)_bf_thé hiéhway.- feskn '
The féilowiﬁg diréct béﬁéfits.hﬁﬁé.bééh quantified and
used in the'bénéfit'édéf rétié.;néiYQis.;

EE R Savings in véhicle”ruhﬁing time and
~operating .expenses. ST

2.. Savings due. to reduced accident rate, .
" Accldents costed at Rs. 1498.00 per mile
of. highway. . o PP

- The following direct benefits;(or-incentives) have not

been quantified :

i.3. oIncreased revenue to transport.

4. Lawer'transportation charges.

Indirect Benefits (Not included in analysis)

1. 1Increase in Government tax revenues.
Government tax revenue has. not been inciluded
in the foreqoing analysis of benefits.
Assuming that traffic on the proposed roads
-increases exactly as projected, ‘each trip
during year 'l' will represent 50.370 trips
at present value during the 20 Year period
of analysis. Revenue accruing to Government
can be calculated as below.: : -

Present worth of revenue - Revenue per vehicle
per vehicle mile = mile x Vehicle miles in
: : year 'l' x Factor 50.370 (see
Table of traffic projections)

Revenue per vehicle mile
at present is :

Rupees
(1) Motor fuel taxes = 0.20
(ii)  Motor vehicle taxes = 0.05
(iii) Duties Sales Taxes = 0.15
Total = 0.40

P.W. of revenue
per vehicle mile

0.40 x 365,000 % 50.307
= 7.350 Million Rs.
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2. Raise in land and property value.
3. Increased employment opportunities.
4, More exports due to better tranSportatlon

facilities and consequent 1ncrease in country's
foreign exchange earnings.

Result of Analysis:

1. The project Benefit cost ratlo 1s hlgh
( 4.08/1 ) .

2. The internal rate of return works out
to be between 15 to 20 percent which
is a good return on investment.

3. The project is economically sound
and is recommended for implementation.
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BENEFIT COST RATIO

Million Rs.

teid "acéuia;gin_j:' R 2656
Construction : | ‘ 165.79
Contingencies : SRR, R SR 16.58
Engineering i B S S 8.29
Supervision : .. . e ) 9.95

227.17

-Preééht.wafh.éf'féar-lﬁ :
2 additional lanes : . 103.41

Present worthof maintenance : 31.83

Present worth of total cost

{ Excluding Taxes ) : ) 362.41
Less Present worth of salvage: 61.17
301.24

I

Length of Road 78.03 miles

301.24~ 78.03 = 3.86 Million Rs.

cost per mile

Benefits per mile 15.709 Million Rs.

Benefit cost ratio
{ Excluding taxes)= 15.70%/3.86: 1=4.08:1
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Net :i?resent Value_

" Result : The rate

184.971 less 209,121
=24,15  Million Rupees {~ve Present Value)

i

of return is less than .'20.%. Discount at 15% (Table B-2)
Benefit/Cost Ratio .= 184.971/209.121 = 0.B8
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Net Present Value = 283.6_58 1es_s 242,595 = +41.063 Million Rupees
- Result : 'The rate of return on investment is more than 15%

* Benefit/Cost Ratio = 283.658/242.595 = 1.17
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by ah'éﬁtdatéaffé£f§ 5ﬁd considerable time is lost to
' “cross the river. The bridge will cost Rs. 172 million,

~‘spread over a four year construction period as below :

+ 30 period as the traffic would readh the bridge's capacity

~project -using the ‘method of ‘economic analysis outlined

Project Benefits:

and ferry, do not however merely differ in capital and operating

CASE STUDY - NO. 7

{Construction of a Bridge -Economic
analysis based on Adler's Manual)

.“A 3000.fée£.span two lane bridge is proposed over a

major river. At present the river crossings are provided

-

Million Rupees

“‘Tat year of construction 3.25
.--2nd year of construction 70.67
3xd year of copstruction 69.80
4th Yeaf of construction 28.28
Capital cost, Total ) 172.00
Annual maintenance and repair (AMR) 0.15 million rupees
Carpetting of roadway, every llth year: 0.33 Rs.
Economic life of the bridge: 50 years
Salvage value: Nil

The traffic forecast for the next 25 year is shown in
Table 1.

The g traffic'grows at 8% annually. The traffic is assumed
to remain at the 25th year level for the year 26 to year

in the first 25 years life of the bridge. Appraise the

in Adler's manual.

Thaeconomiq appyaisai_cqnsista primarily of determining
the least cost solution to the problem of moving freight and

passenger traffic_across the river. The two alternatives bridge

costs but also in quality of service in that the ferry
involves more time and is less convenient. As a result the
traffic levels would, in fact, differ substantially unde;/tgg
alternatives. To allow for this difference, the diverted and

generated traffic has also been included in the ferry amnalysis,

including the cost for delays.
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The benefits of hridge consist primerily of; .
(i) the avoidance of the ferry capital and operating costs
(i1) the elimination of delays for wehicles, drivers,

passengers and freight.

”:1,_;Fcr£E Costs._

The appraisal assumes Specially designed Shotel N3vigator

uflat bottom pontoon ferry veasel costing about Ra 2 million with
,jAOMR and depreciation of shout Rs .0.5 million per year. The ferry
L has . & capaclty for 22 vehicles and it can make four crossings per

"“; hour, The hourly oapacity WOuld be 88 vehiclea, No stand by ferries

are assumed SR 31nce all ferries iill be fully employed

.only during the peakyours. Teking into account the hourly distribu-

tion of traffic, the number of ferries needed will increase gradually
as follows‘ I
1980
1985 .
g0

2995
2000 °

o TN & fto’\lo. o

- 2005

":The economic 1ifo of ferry is estimated to be- 20 years. The cost of
:Intwo terminals (including access) is estimated at Rs 1 5 million and -

their annual maintenance at about Rs O 15 million. The number of

,terminals will have to he increased from one on each river bank

initially to 2 in 1995 and 3 in 2005 The economio 1ife of terminale

is elso estimated at 20 yeers.

The annual economic costs of ferry service in the 50

"years ere listed in Table 2 below:

Cthot The ‘cogts for jthe 50 year :1life of the project are

. shown in column ! of Table 3. The salvage uiue of the 8 ferries

at the ¢nd of the project life is assumed to be half their coat

at 'about Rs 8 million.

A
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Yea:

1980
1980-89
19990

199;f9{;gﬂ'f

1995 -

1996-99: - .

2000

2001-2004

2003

2006-2009

2010

2011-2014 ©

2015
2016-19
2020
2021-24
2025
2026-2029
2030 .

- e 4.0 0.45 4.45

F

TABLE 2 ': Annual Fconomic Costs of
Ferry Service

In Million Rs,

_-Cagiﬁﬁif Costs Operating Costs Total

Ferry E-.,-_'--'-fj.‘en:min{éa.‘t. Ferry Terminalsg

.0 1.5 1.0 0.15 6.65
- 1.0 0.15  1.15
2.0 - 1.5 1 0.15 3.65
- '{j  - 1.5 0.15 1.65
2.0 ”1 -1.5 2.0 0.30 5.80
- fff - 2.0 0.30 2.30
8.0 . 1.5 3.0 0.30  12.80
- 'ff; - 3.0 0.30 3.30

4.0 15 4.0 0.45 905

B - ;4_,0 0.45 4.45
2.0 e 4.0 0.45 6.45

- L SN 4.0 0.45 4.45

2.9 1.5 4.0 0.45 7.95
- e 4.0 0.45 4.45
8.0 1.5 4.0 0.45 13,95

8.0 1.5 4.0 0.45  13.95

- e S 4.0 0.45 4.48

' . Balvage: -8.00
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The operating coats for motor vehicles are about the
same for the bridgea and ferry alternatives While the bridge
involues driving an edditlonel 3000 feet, the. ferry requires
vehicles to slow down twice to stop end then accelerate to resume their

) *previous speed these two costs more . orless off set each other.

- Elimination of Delay:

fAssuming'feasonably'Efficient"ferry“service, the
difference hetween it and driving across the proposed bridge ie
__“eboutgq:minutee.“Thie involvee_capital_eosts for vehicles, wages
.,5fer truck’and pud- drivers and'timexeeVinge:foi'pessengers and
 freight. S
(i). Velhilcles:
At the.1989rtreffic'leVele; the eenual time savings

- for the normal .traffic would he: -

112 trucks x 360 days + 1/3 hour - 13,440 hours
97 buses x- " FRE 11,610 hours
h90 cars x| R S 58,800 houra

'Tbe effective ullllzetlon of a bus and truck under the conditions
preveiling in the country is about 7000 hours duri ng its economic

life, this ie the equivalent of a life time mileape of 210,000 miles,
-aseuming ae.evereye speed in intercity traffic of 30 mlles per hour.
This means that ‘the delay calculated . above for 1980 involves the
..”equivelent of about 1,92 trucks and 1.66 buses, AL Rs 175,000 per

" truck and Rs 200,000 per . bus - .thig mvolves, a cost of R 3,36,000
for trucks and Rs 3,22, 000 for bueee, essumlng an effective utiliza-
tion of 4000 hours for passenger cars during thelr economic life,

“the cost of delay in 1989 Would be equivalent of ahout 15 vehides

(58,800 : hOOO), W1th a value of perhaps Rs 30,000 (considering that

" sone of these gehicles ars euto ~ rickshaws and motor cycles). The
total delawfor normal treffle Would therefore involve a capital aost
" for vehicles in 1980 of Rs ll 08 000.

' As for generated end dlverted traffic, it is pasumed that
it is generated and d1verted_in proportion to the reduction in transit
time, so that the dnit benefite for this traffic would be only one

half of those for normals traffic, The would make the benefits as
follows: 9 9
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]
i)

7228 trucks x B60 days x 1/3 hour £ 2 * 700 x 175,000 = Re 342,000

i119 Buses X 360 days x 1/3 hour f 2z 700 x 200,000 = Rs 20k ,000
220 cars  x 360 days x 1/3 hour 32 700 * 300,000 = Rs 99,000
' Sub Total generated & diverted Traffle = Rs 645,000

Noxmal traffie ' = Re 115085000

"Total ..+ B8,17,53,000

- The cost of delay will inerease after 1980 in proportion to the
e ‘brafﬁc growth, -
| _ The wages of  ‘the truck and bus drivers would be = _
._'reagcnable indication of the costs of delay for them. The hourly
wage costs per truck and bﬁs are aasumed tbibe Rs b/- which in-
coud;s both the diivér and ag wellaaajaﬁ-allowanqe for the conductor

- on buses and cleanér on trucks,

The benefits for imnmEﬁ.-traffic'would thus be:
Trucks: 13,440 hours x Rs b/- Rs 53,760
Buges : 1n,6ho. sow0 x M Rs U6,560

For gerierated and diverted traffic they would be:

Trucks 27, 360 hours % 2 x Re b/. . Rs 54,720
Buses 14,280 hours % 2 x Rs 4/- - Rs 28,560
| Total Rs.183,600
Say Rs 184,000

The cost of delay:for drivers,.conductors and cleaners
would 1,5 be about Rs 184,000 in 1980 end would increase in

line with traffic growth.

'::(ii) Passegg;rs and Freight
' For buses, an- average of 30 passengers is estimated,

of which one fourth earp an everage of Rs 150 per month or 0.63
‘per hour, The.value oftiﬁe for eacbﬁus load would then be Rs 4,75
per hour. For the delay of 11 640 hours for pormal traffic, this
would involve & Qenefit of some what more than Rs 55 290 in 1980,
For the delay of 14,280 hours for generated and diverted traffic
and assuning one half the unit benefits, the snnual benefit

~would be about Rs 3%,000.
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Por cars :L'I: 1s estimeted that every eecond vehicle

ca.rr:l.es ohe passenger with an income of Rs 1,000 per month or
' Rs 5 per hour, me.king the va.lue per average car hour saved Rs 2. 50.

| . For the 58 800 hours dela\v for normal traffic , 'this would involve

S eost of Rs l h7,000 :t‘or the genera.ted end divertecl traffic,

'“"-7;_‘.'1:.he deley of 26 hoo houre wauld :anolve a cost oi‘ Re 66 OOO

The tota.l time savings for passengers in heuees and

cars would 'I:hus exount to about Ra 302 000 in 1980/

Finally there axe time benefits to :E‘reigh‘b. It is

. assumed that each truck ca,rries h tons and that shippers ould
be wil‘l.ing to pay Re 1 o per ton /hour seved. For the 13, hho hours
' of dela,wi‘or normal truck 'braffie, this would imply e cost of

l somewhat 1ess than Rs. Sh 000, For -l:he 27,360 hours’ of delay

:t‘or normel truek 'treffie s, th:.s would imply a cost of somewha.t

'1ess than Rs 5h 000 ror the 27,360 hours of deley for geherated
. a.nd diverted ‘braffic, it WOuJ.d imply a cost of about Ra 110,000
,The ‘L'ote.l benefit :f‘rom the eliminetion oﬂﬁela.y in 1980 could thus

be. elmvna.rized a.s i‘o]lows:

Vehicles - ' DI 17,53,000 Rs, .

- - . .
Brivers L - -~ 1,84,000 Ra

Bub-total  19,37,000

. Pasgengers - .'3_02,000

- Frelgnt e :'}= 164,000 N
T Total 3 h66 — ) !

_ The inelusion of the highly speculative valuea for passen-
ger a.nd freight time wauld not s:.gnificently afibet the Justifica.t:!.on

j for the pro;]ect, they are , therefore not included in the appraisal.

: Conclueion:

Discounting at 12 percent gave a net
Present value of - 10L4.0l million rupees

The rate of return on :lnveetment is much below 12%

' Therefore » the project is ;economicelly not viable.It is pot

: recommended for implementetion.
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TABLE 3 : RATE OF RETURN

CONSTRUCTION OF A BRIDGE

 (In Rs. Million)

e i P o e P

: I ':" C 6 s t.g HE .Benefits i Present worth
. i-_— YE Capit- Maint= I Cost of E Costs i Benefits
; eral . cenance Total) Ferry < delays < po , Discounted at
1 aicosts  costs costs] costs - (Vehicles benefits ! 12 %
1 1 ] L
T 3 3 1.4 5 - " 6=445 v 7 B
1976 3.25 . 3,25 . oo 3,250 -
77770067 T 7067 o | 63,108 - -
78 69.B0 - 6980 .. o 55,630 -
79 28l28 28.28 | -_ 20,135 -
80 015 015 665 - ..1.93 8.58  0.095  5.456
1981 0.5 . 0.15 1.15 - 2.09 - 3 94 0,085  1.837
82 05 015 115 2,26 3.41 0.076  1.728
83, .05 0.15 1,15 - 2.44 359 0.068  1.622
81 015 0.15 115  2.64.  .3.79 0.061  1.331
85 . 0.5 05105 2°RS ' alad  p.osa. 1 318
1986 015 015 115 3,07 4.22 . 0.048  L.iss
87 ~15 015 115 337 452 0,043 1.207
B8 0,15 015 1.15 3.59 4.74 0.038  1.218
89 . ..0.48 . 0.48 1.15.. 3.87 - 5.02 0.110  1.149 3
90 0.15 0.15  3.65 4.18 7.83 . 0.031  1.065 :
1991 0.15 0.15 1.65  4.52 6,17 0.028  1.129 |
92 . .. 0.15 0.15 1.65 4.88°  6.53 0.024  1.064 |
93 ©0.15 0,15 1.65 5.27 6.92 0.022 ' 1.010 :
9 . . .. 0.15 0.15 1.65 5,69 7.34 0.020  0.954 e
95 . 7 015 0.15 5.80 6.14  11.94 0.017  1.385 !
1996 015 0.15  2.30 6.64 8.94 0.016  0.929 f
97 015 015 230 .-7.17°  9.47 0.014  0.880
o8 1015 0.15  2.30 7.74  10.04 0.012  0.833
99 ©.:0.48  0.48  2.30 B.36  10.66 0.036  0.788
2000 015 0.15 12.80 9.03  21.83 0.010  1.441
2001 05 0.5 3.30 9.75  13.05  0.009  0.770
2. 015 .05 3.30 - 10.53 13 83 0.008  0.733
3 0.15  0.15 3.30 1137  14.67  0.007  0.670
4.~ 015 015 .3.30  12.28 15 o8 0.006  0.654.
5 0.15  0.15 9.95 1327 2322 0.006 0. 859
2006 015 0.15 4.45  13.27  17.73 . 0.005  0.584
7 0.15  0.15 4.45 13.27 17.72° 0.005  0.531
8 0.15 0,15 4.45  13.27  17.72 0.004  0.478
9 0.48 . 0.48- 0.45 - 13.27  17.79 0.012  0.425
2010 0.15 0,15 6.45 = 13.27  19.72 0.003  0.414

Contd.....p/2.
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( Million Rs. )

2 3 4 . 5 =445 7 8
32 201 0.15 015 4.5  13.27  17.72  0.003  0.336
33 12 - 0.15 .15 4.45° "13.27 °17.72 0.003  0.301
24 13 0.15 0.13  ..4.45  13.27°°17.72  0.002  0.266
35 14 0.15 0.15  4.45  13.27 17.72  0.002  0.230
36 2015 . 0,15 0,15 7.95 13,27 21.22 0.002 0.254
e 0-15 .. 0.15. 4.45..13.27°°17.72 © 0.002 0.194
38 17 0.15  0.15 4.45. 13,27 .17.72  o.001 0.177
39. 18 0.15  0.15  4.45 13,27 17.72 . 0.004  0.14]
40 19 0.48 0-48  4.45  13.27 17,72 o0.001  o0.141
41 2020 0-15  0.15 13.95 .13.27 27.22  o0.001 o0.15
42 20m 0.15° . 0.15 445 13.27 172.72  0.00.  0.106
43 22 0.15 . 0.15  4.45 13.27 17.72 0.001  0.086
4. 523 0.15 0.15  4.45  13.27 17.72  o0.00L  0.086
5 .24 0.15 0.15  4.45  13.27 17.72  0.001  0.086
46 . 25 0.15 0.15 13.95  13.27 27.22  0.001  o0.108
47 2026 0.15 0.15  4.45  13.27 17.72 .01  0.053
48 27 0.15 0.15  4.45 13,27 17.72 ~ 0.053
49 28 0.15 0.15  4.45 13.27 17.72 - 0.053
50 29 - 0.15 0.15  4.45  13.27 17.72 - 0.035
Totel s 143.12 30.12

R T ERTY

- Net present worth = 4 39.11

- 104.01 Million
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CASE STUDY NO. 8

{Amortization of a debt)
Amortization : An interest bearing debt will be said

to be amortized when all llabllltles (both prlnca_pal and interest)

' are dJ.scharged by & sequence of : “{usually) equal '-paymen_t__s made at

~equal J.nter_vals_ of - tlme.

A debt of Rs. 5000 with interest at 5% compounded

saniérmualiy is to be amortized byequal semi annual payments over

: -the next'thr'ee _yéars, the first due in 6 months. Find the payment

...and draw up the amort;zatlon schedule.

' The 6 payments form an ord:.nary annuity whose present

value 15 Rs. 5000

e e et

“A = debt = Rs. 5000

T = 0.05 + 2 = 0,025 (semiannual) :

p— I i

. L 2 = wil om= =
n 3 vears x 6 payments 3 (-imn—_—i-_
Semi annual payment = 5000 X3 i .
o ' g 7 0.025 .

o _ . 6725 = T140.025)°-1
= 500 (0.18155) = Rs 807.75 = ().15655

‘I‘

L]

:

1

;

'

r

1

g

: 5 is calculated with log
' Tables as shown above or
! 0/i it can be read directly
' from Tables (ifarallable)
[}
'
L}
)
[}
1
]
'
L]
[}
]
r
1

i _ 1

a

Wi
= 0.15655 + 0.025
= 0.,18155

The mdebtedness at any time is called the obtstanding liability
or outstanding principal at that time. The outstanding principal at
begining of the term.is the original debt. The out-standing principal
at the end of the temm is 0. The outstanding principal Just after a
e payfrent has been made is the present value of all payments yvet to be made.

Amo_r_tlzatlon Schedule

Rupees
Year Per- Oltstanding Interest due Principal re-
iod pr.ulxc:'npal at at end of Payment paid at end of
begining of perind (B) {C) period (d)
pericd (a}
3] 1 5000.00 125.00 907.75 782,75
1 2 4217.25 105.43 907.75 802,32
3 3414,93 85.37 907.75 822.38
2 4 2592.55 64.81 907.75 842.94
5 1749.61 - 43,74 807.75 864.01
3 6 885,60 22.14 907.75 885.61
Total 446.50 5446.50 5000.01,
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. The table is ;filled line bf 1ine as follows:
The outstanding principal (&) at the begiming of the .
~firat period ig the original debt of Bs 5000 The interest
: _d.ue (b) a‘b the end of that period is 5000 00 025) = Rs 125.
The semi annual payment (e) is Rs 907 75 of which Rs 125

is used ‘to pay the interest due and Rs 907 75 ;less Re 125 =

',Rs 782, 75 is uged to repay the prlnc1pal (d) Ax the beginning of
the second period “the outstanding principal (a) is 5000 - 782 75 =
‘”Rs h21? 25. At the end of this period, the interest due (b) is
Rs. h217 25 (0 025) Rs 105 h3 of the payment ( ) of Bs 907.75.
.there remains g07, 75 less 105 h3 = Rs 802 32 to repay the
 7princ1pal o {a). At tha beginning of third period, the outstanding'
.principal (a) 18 h217¢25 - 802 32 Rs 3&1& 93? end so on.

[12)




CASE STUDY MO. 9

(Sinking Fund)

"Sinking Fund:.:

In the.51nklng fund method .of discharging a débt, the
creditor recelves the 1nterest when due and the face of the debt
.at the end of the term._ In order to make the latter payment,

: the debtor creates 2 Separate fund into whlch he-makes equal
 per1Dd1c dep031ts over the term so that just after the last
”“.depOSLt the fund amounts-b the original debt This-fund also
T"earns 1nterest but not necessarlly at-the same rate as that
':of the loan. : : :
: A debt of Rs. 5,00,000. bearing. 1nterest at 5% compoundeq
'seml annually 1s tqbe discharged by the. sinking fund method,
3.a;m1 seml annual dep051ts, the first due:in -6 months, are made
'1nto a fund whlch pays 3% compounded annually. Find size of each
depost (R), seml annual cost (C) ©Of the debt and draw up a

sinking find schedule.

50 00,000 (g. 025) = Rrs. 12500, The semi annual Read fram Tables of
1/s or compute with

n/1log table as below:

R = 5,00,000 x glh = 5,00,000 x L
| W71 70.015
r
= 5,00,000 (0.118584) = RS- 592.92 1 1
1 8 7 T§_
The y n/i 8/0.015
Semi annual interest Charge is | = 0.118584
¥
T

cost of the debt is the interest charge plus the
periodic deposit into the 51nk1ng fund, .

)
!
[}
C = 12500 + 59292 = Rs. 77792 53n71 (1+1)B-1
' 0,015
1 -
: ~ (1+0.015)8 _1
¥
. . = (.118
Sinking Pund Schedule ' 118584
Rupees
Year FPer - (a) {b) () {d)
iod« Interest Deposit  Increase amount in fund
added in fund at the end of period
0 1 t] 59292 59292 59292 o
1 2 889 59292 60181 119473
3 1792 59292 61084 180557
2 4 2708 58292 62000 242557
\ 5 3638 59292 62930 305487
3 6 4582 59292 63292 369361
7 5540 59292 64832 434193
4 8 6513 59292 65805 499998

106
Total 25662 474336 499938
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":T.n the fund (a) at end. of the :Eirst period. At end of the 'seco'n_d

7 The table is ;filled line by 1ine ms follows:
At ‘the end of the fimét period a deposit (b) of Rs 59,292 is

made a.nd this .i'é then both the' "'3inc':réa'.'=‘e :‘Ln the fund (e) and emount

' -.‘-permd, S the interest added (&) is 59292 (0.015) = Re 889,

" the deposit (b) is Re 59292, the increa.se in the fund (e) -
| '1889 + 59292 = Rs 60181 and the amount in tha fund (4) is,

'59292 + 60181 = Rs 119473, At the end of the third period , the
:'interest added () 1s 1191;73 (o ol )) = Rs 1792, the deposit (b)

is Ra 59292 :l'.he increase in the o fund is 1792 + 59292 =

Rs 61084 and the amgun'b 1n the fund (d) :Ls now Rs 119473 + 61084

Rs 1 80, 557 a.nd S0 oni

107




aiae P00
SN

Case Btudy No. 10 - A

(Depreciation by Sinking fund method )

_Dcpreciation:

_ Depreclation is the loss in value of physical assets
H(buildings, machinery, oil drilling rig etc) through use. In
..order to promlde for the eventual replacement of & given asset
cat the end of 1ts pseful life, & company scts aside a portion
-of its earnings e&ch year in a fund, called & depreciation fund.

The annual dep051ts intc the depreciation fund are called
.'}:depreclation charges. Book value is the dlfference between original
.; ccst of the asset anﬁ the sum in depreci&tion fund, At the end of
hits useful llfe, the book value of the aesat muet be its scrip or
.salvage value. Depreclatlon 15 calculated by various methods
($tra10ht11ne depreciaulon or method of averages, depreciation by
no. of "hours or by-qumber of items produced, sinking fund
method). The following example is based on the sirking fund
method, ] N
et C = originel cost
8 = Scrap value
n = Feonomic life, years
i = rate of depreciation

R = Annual deposit in the fund

R = (¢-8)a Hork s = Amount of -
' n/i  annuity of 1
n/i per period.

A tubewell drilling rig costing Rs 4,00,000 new is
estimated to have, after 6 years of- wse; a scrap value of Rs 40,000,
If the depreciation fund earns 3% effective, use the ginking fund
method to (a) find the annual deposit into the fund, (b) find the

amount in the fund at the end of 4 years,.(c) prepara a depreciation

schedule. ‘
Let R = Annual deposit
(89 cogt C = Rs 4,00,000. salvage value, S = Rs 40,000
' n:s:,i = 0,03
R. & = 4,00,000 - 40,000 = 3,60,000
67.03
R =3,60,000 1 = 3,60,000 {0.154598)
8 ‘ from Tables o} ET‘
6/.03 P
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s Age

;mmcdiately_after_ﬁhe Iith deposit the smount in the

oW

- (®)
depreciation fund is
":'55 655;s s 55,655 (h 18363)
L 470,030 ~_frqm TFables 0% ;-
e '2,32_,_8110__._.:
Depreciation Schedule Sl . L (Rupees)
¢ Dcpreciatioc_gnlnterest %ncrease { Amount ( Book value
charge . on fund in fund { in fund §
o o o 0 0 00,000
S ssess o Ussess 55655 3,W3
5655 .. 1670 57325 1,12,980 2,87,020
ss655 337 soobl 1,72,02k  2,27,976
55655 UL 60816 2,32,840 1,67,160
5 ssgss 6985 L 626h0 2,95,480 1,014,520
6 7 55655 886l 64519 3,59,999 ho,000
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Case Study No 10 - B

(Depreciation by straight 1ine method)

The simplest method for depreciating an asset 1s the

: straight 1ine method in which equal annual dap051ts over the

useful'llfe'of the asset are made into the depreciambtion fund.

__Using the data .of- case stuﬁy No. IOaA, find oub

O the average yearly depreci&tlon and
: (b) prepare a dqpreciation schedule gshowing the book
‘ _ valne from year to year.
T (&) Total depreciation = Gost legs serap value
S = 14,00,000 - 40,000 = R§ 3,60,000
’ Average yearly depreciation = 3,60,000 = Rs 60,000
... Pb) Since the ennual depreciation charge is Rs 60,000,
7 the,dgpreciation fund incresses by that sum each
year. and the bosk value of the rig decreases by
that'sum each year, .
Depreciatioﬁ'Schedule ' kRupeesj
Age ( Depreciation b Amount in Dep, gBook value at
0 charge d reciation fund Qend of year
0 o 0 L,00,000
1 60,000 60,000  3,40,000
2 60,000 1,20,000 2,80,000
3 60,000 1,80,000 2,20,000
}n 60,000 2,140,000 .1,60,000'
5 60,000 3,00,000 - 1,00,000
6 60,000 - | -3,60,000 40,000

Wo

——
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CASE STUDY NO. 11

(Depletion of an oil well}
ﬁegléﬁioﬁﬁ
.. .The loss in value of an oil well through gradual
puﬁping,0£ oll reservoir which makes up its value is
calléq_dap;étippf__¢hgxoil.cqmpanyﬁgxgegtg_yg receive
 intef¢st_at a ceftaipfxqte and eventual return of investment.
Thus tﬁe annual net income from the Wel;fmustuprovide
both for the required interest and for & sinking fund
‘(replacement fuh&)_ﬁhi&h écéumuldtes to the original
' inbeétmehtﬁléés.any_ééitégé'ﬁalue of the well.

" An oil compéﬁfxﬁéé SPéﬁt:30 miilion rupees on

the drilling and development of an 0il well. The reservoir
is estimated to yieid.for the next 20 years after which
the well will go dry with no salvage value. If the
replacement fund earns 5% effectively, find the annual

net return (at 15%) on investment.

Iet A = Net annual return, Million rupees
and C = capital invested = 30 million rupees
. = 1 ' h
thenA = 0.15C+C s Read Sl - Sl : from
20/ .05 .
n/i 20/0.05

Tables .or compute with

= 30 (0.15 + 0.03024) log tables as below
:04(0.18024) 1 _ _ 0.05
= 5.407 milli B
P01 mLLon Fipess 1 7 05 1409 1
= (.03024

The oil well must yield a net annual return of

Rs. 5.407 million rupees to stay operational.
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Case Study No. 12

{Coal mine - rate of return on Investment)

A purchaser is interested to buy a coal mine which

has coal reserves expected to last fo;;the_ngxt 10
years. Ahnual cash in flow from sale”df éoal is
é#pécted to net Rs. 7.5 million. The salvage value of
ﬁiﬁé.at the end of 10 years is Rs. 1 mi1lion.. Calculate
éhnuai r§te'6f'return on'ihvestmenﬁ'éﬁ a bufchase

‘price éf"Rs.:37:5 ﬁillion;:'fhé répldceméht'fund earns

" at' 4 percent.

. Let A Annual cash inflow= 7.5 Million Rupees

L r = Annua1_rate:p£ return on investment)percent
C = Capital invested . = 37.5 million rupees
Then A = Tc +C-. —L—-—-
; - s
. 15.['.04
or r = A- =
: 8.
10 T.os
c
—f¥l——— = 0.0833__] Direct from Tables)
g : '
. 10].04
op i m _0.04 : .
Yor - = 7 = 0.0833 ( By calculations)
- (L+.04) %=1 .
W _ __1.5:= 37.5 (0.0833)
so * T 37.5

7.5 - 3.12- _ 4.38
37.5 37.5

it
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The return on investment is found to be 11.70

percent which is less than the cost of Capital

(15 to 20%). It is not a profitable investment.

The“JJ%mndllionnrupsésucapitalmcéhlbé.invested

elsewhere, in a more profitable enterprise.

W3
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Case Study No. 13

(Cost. per Kilowatt hour of Electricity - Small
Hydel power stations)

A number of small hydel power statlons w1th a total

nerating capac1ty of 5 Mega Watts are planned for

a relatively underdeveloped region. The capital cost
of the project (generators, civil works, distribution
network, etc.) is estimated at Rs. 80 millions. The
annual operation, mainteﬁance and repairs {AOMR }

will cost 7.0 million rupees. The economic life of
the project is 50 years at the end of which there is
no salvage value. Taking 8% rate of intgrest_(low
interest government development loan) on investment,
calculate cost of electricity per Kilo Watt hour. Take

a plant factor of 65 percent for power demand..

Ignore transmission and distribution losses,
The total annual cost consists of the AOMR, the interest

on investment and annual depreciation charge. Thus,

Total Anmual Cost = 7+ 80(0.08)+80,—=
(Million Rupees) 5
50f 0;08
+6.4480(0.001742
13 4+0 1; 13 54)M' i E i
. . = . illion Rs. : L] (1+0. 08)
! 50 c.c8

= 0.001742
kilowatts produced in one year:

Generating capacity x Hours x plant factor

~ 5,000 x 365 x 24 x 0.65 = 28.5x10°
= 28.5 Million KWH
Cost per KWH = —%%L%E——— = 0.475 Rupee

47.5 Palsas

]
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Case Study No. 14 A

( Construction of Additional 2 lanes - Upgrading

of a existlng 2 lane highway to a 4 lane divided
‘highway )

Description

‘the exlstlng road (33.75 miles): between ‘two major
ndustrlal cities is one of the bu31est “highway
section in the country. There 1s 1ndustry located
along the route, the trafflc volumes are hlgh but

the road structural capacity and geometrlcs do not
come up to the present requlrements.: The road

w1dth varles from 24 to 28 feet and pavement thickness
is 8 to 12 1nches. The trafflo volumes and future
progectlons are shown 1n Table I. The eetlmeted

cost of constructlon is Rs. 120_m111ion spread over

a 4 year constructlon perlod.

Compute the benefit/cost ratio_and_the_internal
rate of return on investment. Capital costs 15
percent,

Table T

. Average annual daily traffic (AADT)

_.Year " “(AADT in passenger
car unlts—Ecafe Standards)

1976 5,512
1985 10,560
1997 25,168

There is considerable slow moving (animal drawn)
traffic having access to this highway. The motorisged

traffic is estimated to grow at an. annual compound

"5
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growth rate of 7%%. The general growth rate for
highway traffic in the country is 7 percent,
Taking hourly volume as 30% of the AADT, the

traffic per hour works out to be :

Hourly volume

Year (Both Directions)
1976 ' 1653

1985 3170
©1997 0 e S 8004

.f Four 1ane lelded hlghway capaCLty for the
:two lanes in dlrectlon of heavier flow 13 1000
.Vehlcles per hour. Slnce there 15 slow mov1ng

.”anlmal drawn trafflc as well thlS flgure is
festlmated to reduce to 700 800 vehicles per
nhour in the dlrectlon of heavmer flow. A .

"trafflc volume of 1653 unlts, Justlfles a dual

carrlage way in the Yeer 1976,

“Economic Appraisal

The capital costs of the project include the cost

of construction of new 2 lane (24 feet wide)

carriageway plus the spending on improvement of the

existing 2-lane carriageway. ' Theproject benefits are

reduced vehlcle operatlnq costs and lower maintenance

costs of the hlghway.

e
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Capital cost of construction :

Year .Cost in Million Rs.
P (Excluding taxes)
1976-77 20,9
1977-78 30.0
. 1978-79 . 30.0
1979-50 0.0
Ry : L peal 1567
.TCOhéfruéfidthériodf# 4 years.

Adding interest (at 15%) dufihg the four year

construction period, total capital spending works

out as :

Capital cost
with Interest § 15%

Year during constrxruction peried
Million Rs.

1976-77 35.0

77~78 45,6

78-79 39,7
1979-80 45.6

Total : ~165.9

Economic life of road = 20 years
Salvage value = Nil

Length of road
Economic cost per mile=

Construction period =

The benefits will start flowing from the year

33.75 miles
165.9 * 33.75 = 4.92
Mill.Rs.

4 years

1980-81. Discounting to year 1980-B1, has yielded

the following results:

Discounting Discounting

at 15% at 20%
Present worth of
benefits per mile, 13.90 10.956
million Rs.
Benefit/cost ratio 2.8B3 2,23

W7
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Conclusion:

' The economic analysis has yield a benefit

cost ratio of 2.23 to 2.83. The internal
rate of return on investment is more
than 20 percent. The construction of the

additional dual carriageway is, economically,

 highly viable. It is recommended for immediate

. . construction,
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ECONOMIC ANALYSIS OF ROAD WIDENING
PRESENT WORTH OF BENEFITS PER MILE

QF DUAL CARRIAGE WAY
kkkkhhAARAARRRAFKEAR

Rupees
Total Benefits PRESENT WORTH (DISCOUNTED @15%) PRESENT WORTH (DISCOUNTED €208)
. . Discount Presént . Discount Present
“Factor Worth ' Factor Worth
o "1980-81 1222644 . 1 Clo22644 ¢ 1 1223000
1 .81-82 1314583 -~ . 0.879. 1155518 - 0,833 1094000
2 82-83 1413544 . 0.756 11068639 . . 0.694 911500
3 8384 1519644  0.658 999925 0.579 980900
4 .-84-85 - 1633888 L0572 934583 T o.482 879800
5. 8586 1756525 . 0.497 - . 872992 . - - - 0.402 787500
6  86-87 1888553 0.432 815854 10.335 706100
7 87-88 2030235 0.376 763368 . 0.279 632500
8  88-89 2182819 0.327 713781 0.233 566400
9 89-00 234668 0.284 666457 0.194 508600
10 90-91 1525806 0.247 376874 - 0.162 455200
11 91-92 2712219 0.215 583127 0.135 247200
12 92-93 2916032 0.187 ° 545297 0.112 326600
13 93-94 3134991 0.163 511003 . 0.003 291500
14 94-95 3370485 . 0.141 475238 0.078 262800
15  95-96 3623278 0.124 8445663 0.065 234500
16 96-97 3894517 0.107 416113 0,054 210300
17 97-98 4187495 0,093 389437 0.045 188400
18 .98-99. 4501916 ~ - . 0.08L.. 364655 0.038 171100
19 99-2000 4839892 0.070 338792 0.031 150000
20 20002001 5203169 - 0.06L - . ° 317393~ - 0.026 135200
Total: 13977953 10964100

At 15% Discoux_;t Rate ...

Present Worth of Benefits per mile = Rs. 13977953  (Rs. 13.9 Millions)
Economic cost per mile = Rs. 4,92 million _
Benefit/Cost Ratio = 13.9 + 4.92 = 2.83 -

At 20% Discount Rate

Present Worth of Benefits per mile = Rs. 10.96 million
Economic Cost per mile = Rs. 4.92 million
Benefit/Cost per mile = 10.96 =4.92 =223

*Four year is the construction period (1976/77 - 1979-8G).
Benefits start accruing from the year 1980-81.
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CASE STUDY NO. 14p
(Selection of Type of road surface)

An old road 1é”tb:be:réhabiiitatedﬂro serve a

' nearby dam conéﬁruction:éreject. The sub-base and base of

the road are_rp_good condition. Tw0_types (A&B)ﬂof
wearing surfaces are possible. Estlmates (per mlle) are
given below. Compare the economlc feasrblllty of the
_two types of surfaces for maklng a selectlon to use one

-of these for. the proposed reconstructlon of the road.

Type A.re Txpe_ B
Rupees
Capital cost .+ 100,000 .. 70,000
Economic life,years(n) . 20 RN R X
Interest, %(i) T 8 S g
Capital: re—covery = R N
factor B 0.102 e 0’1?9
Salvage value <~ .. 30,000 2= 430,000
Annual Road users costsg B RS
(Average for next 20 120,000 120,000
. years) (R) .. .. (R.)
oo : G
Annual -maintenance 1,000 1,000

(Average for 20 years)

Assume that the annual road user costs: for
. the existing bad :oad total Rs. 140 000 {R) and the

annual highway costs are Rs. 2, 000 (H) per ‘mile.



Compute Benefit/Cost ratio and the annual

transportation cost for each atternative.

Benefit / Cost Ratios

- Type A

“(construction - salvage value}R+
Interest on salvage + Maintenance

(100 000 30 000)0_102+30 000(0.08)

1l

Annual highway costs

+1000
= 7140+2400+1000 .
_ _ = 10,540
s '  _ R-RA_ (140 000-120,000)
Benefits/Costs = = .35 = 7. 710,540 - 2000
e 8'540 “. 2.34.
Annual transportation _ 120,000
] N IR Ly oy
cost (per mile) 10,540
.~Re.T30,540..
X Type B
Annual Highway Costs, = (70 000—30 000)0 149+4+30,000(0. 08)
. (H ) r Rupees + 1500
5 950 b 2400 + 1000
= 9, 350
. _ R~RB__ _ 140,000 - 120,000

Benefits/costs = WB-H = 9550 = 2000

_ 20,000 _

= %350 " 2.72
'Aﬂhuél:trahsportation L1200, 000

9,350
Rs. 123,350

" cost {per mile)

QQEEEEE&QE;
Type B surface is selected as :

! Sho(d) It has a higher Beneflt/Cost ratio,

- (ii)Its annual transPortatlon cost is less as compared to
) - Type A.’
- (111)It has less intial cost, which is a very

important consideration for a developing
country where money is needed in other sectors
{health, housing, etc.} of naticnal development.

12}
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Case Study No. 15.

( 15-year Road Development Program - raising of additional
funds) .

{Escalation)

program, July 1, 1974.

A country began a 15-year road development

Due #o0 increased prices of materials

and;wgge”rates, additional funds will be required as of

guly 1,

7ithe addltlonal 805 40 million rupees

'1976 Indlcate a reasonable method of obtaining

funds to make-up

the deficit. An out 1ay cf funds available and additional

. xevenue requlred is shown in Table I. State pollcy for

' revenues for hlghway construction includes tax on petrol

and tax on motor vehicles for road use. Approximately

75% of the revenue is derived

from road tax.

Petrol‘tax

The present rates of tax are

from petrol tax and 25%

-ﬁ'Rs, 2,00 per imperial gallon.

Road tax for= Rs.250.00 per year per vehicle.
Cars and light ;

vehlcles

Road tax for= Rs.500.00 per year per vehicle.
Trucks, Buses,
and other heavy

vehicles.

Table: I =

' Relevant traffic data is shown in figure 1 and 2.

Outlay of Funds

Rs. Mllllons

No.of Fiscal ‘State money Funds ‘needed - 'Short fall
Years Year " Available. (Net of " in funds to be
' Escalation) made up.

. 1974-75 153 153.00 -

. 1975-76 182 182.00 -

. 1376-77 212 231.10 19.10

. 1977-78 230 257.10 27.10

. 1978-79 238 273.10 35.10

. 1979-80 228 271.10 43.10

. 1980-81 237 288.10 57.10

. 1981-82 246 305.10 59.10
9. 1982-83 ..253 -.320.10 67.10
10. 1983-84 262 337.10.. 75,10
11. 1984-85 269 .. 352,10 83.10
12, 198586 260 351.10. 91.10
13. 1986~-87 257 356.10 99,10
i4. 1987-88 240 347,10 107.10
15, i988-89 248 296.20 48,20

Total 3515 4320.40 B05.40

122
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Vehicle Miles, Billions —p

GRONTH _OF TRAFFIC
4
3
] 1988-89
2
1
0 RN A0 N AN SV Y IR SO A0 AN SO A0 0 TN T Y S B M AN O Ll
1967-68 77-78 B7-88 1997-98
Yearx
Figure 1
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Number of Vehicles ——>

-l GROWTH OF MOTOR VEHICLE
7 REGISTRATTON
1400, 000
—| 300,000
1 274,000
—]200,000 202,000
—~| 100,000
§ de<S+BUSeS+ 72,00
] 54,000 others
i -89
_ 1977-78
0&.’! (N Y S S I T & R B I B B DT R 1 L1t 1 i II !
1962-63 1972-73 1982-83 1992-53
Ye a r
Figure 2
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1. From Table I data it is clear that the
State revenues are inadeguate to meet
the total needs for funds for the remaining
13 years (1976~77 to 1988-89) of the road

development program,

2. A new fiscal policy is necessary to get
the additional money required.
3. The present policy of the government is to
" ““raise road construction funds from petrol tax
and road tax,
4, The present road taxes on light and heavy
--vehicles bear a ratio of 1:2. The increase
in thege taxes Will be propqrtionately worked
out. ' '
5. Approximately 75% of the funds will be raised
from increased petrol tax and the remaining

25% from increased road tax.

The additonal funds required will be made up

from an increase in :

A. Petrol tax per gallon
B. Road tax per vehicle per year.

From Figure I <

Average vehicle miles for the 13 year pericd

(1976—77 toH1986—89} = 1.82+3.22 x13 =32.8 Billion Miles
2

Taking average fuel consumptlon = 12.73 miles per galion,

It

No. of gallons for the 13~years 32.8x109 = 2.58 Billion
perlod (1976- 77/1988 -89) 12.73 Gallons

If all the money were to be raised by an increase in

‘peﬁrol'taxé:than tax increase would be = 805.40x10°x100 =

2.58x107

31.2 Paisas= per gallon.

But since the state policy is to raise only 75%0f the
funds from petrol tax, let the incraaée in petrol tax be
25 paisas per gallon. This is about 80% of the total
increase. 25 paisas increase in petrol tax will yield a

total revenue of :
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0.25x2.58x109 = 645 million rupees over the

13 - year period.

The remaining 160.40 (805.40-645) million
rupees will be contributed by the increase in road
taxes on vehicles.

. ‘Average passenger car registration:

= 158,0004202000'= '180,000 car per year
2 .

""No. of ‘cars for the 13 year period (1976-77/1988-89)
'= 180,000x13 = 2,340,000.
Average_Trucks/Buses_pex year:

= 54,000+72,000 = 63,000
. P

No. of Trucks and Buses for the 13 years period

{1976-77/1988~89)

= 63,000x13 = 819,000

Road tax on cars and Trucks is in the ratio of 1:2.
The increase will also be calculated to keep the 1:2

ratio as nearly as possible:

Let ~ x = Annual increase in road tax on car.
Then 2340,000 (x)+819,000(2x) = 160.40x10°

Or x= 160.40x10° = 40.3
3,978,000 . .. -

Let us increase the road tax at following rates:

Category Increase per Additional
year, Rs., revenue collected
Rs. Million
Cars, light vehicles = 40 93.60
Trucks, Buses and Other 85 + B89.61
heavy vehicles, 163.21

Additional funds of Rs. 805;40‘millions are

recommended to be raised as below : _ \FZ.GJ

e o mimtrg



" "Million Rupees .

Type of Tax

Increase in
Tax.

Revenue

raised .

Funds
Needed

'Péﬂ&ﬂ.Tax,EEI'Gallon'
“Road Tax on Cars, light .
vehicles — per year

per vehicle. ..o

l' Road Tax on Trucks,
Buses and other heavy
vehicles per year per .

vehicle

25 Paisas -
40 ﬁgﬁﬂs

-85 Rupees

645,00 ¢

69,61 ...

93.60

' 805.40

Total

808.21

805.40

\ 27
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CASE STUDY NO. 16

{Urban low cost housing - Hire
" Purchase scheme)

The'Goyefnment.Bﬁkéeﬁ to alleviate the hoﬁsing problems
of the.low income groups in urban areas.g It has been
_ dec1ded that the government w11]-pmnuﬁe free land and that
the cost of constructlon will be recovered from the
occupants on "Hire - ‘Purchase" bas;s, -?hegocqupants will
become owners ofi the houses after the béY"badk ﬁérioa; A
';survey of the communities revealed the following two
categorles of montly rent.

Category A people can pay a rehntal of Rs. 125

per month for 12 years.

Category B people can pay a rental of Rs. 250
per month for 10 years.

Capital at 8% (compounded monthly} is available from
loan giving agencies. The first instalment is toAbe paid
at the time of taking possession of the house. The
construction period is one. year. Find the present value

of the houses in each of the two categories.

Category of Montly rent, Pay back period No. of

houses RS. years monthly payments
A 125 ‘ 12 144

B 250 10 120
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Category A House

he cash equivalent (X} is the present wdue of an
anmnty due of 144 payments, that is one. cash payment plus
the present value of an ordinary anmpiy_of 14 3" payments.

11,600 Rapees 43

a . -1
= _ 1-(1+2/300)
143/ 2/300 = 27300

= 91.998

This is the cash value at
the end of construction period
Taking out interest during
constructicn, the present
__censtruction valus of the house

Thus,
' s = (12x12)-1 = 144-1 = 143
. i=8/12% = 2/300
X = 125+125x a_ : a_
: n/i 1=143 7 2/300 = 91.998
1 l :
- 1254125 a_ : from annity Tables
143/2/300 T or Compute as below :
L]
= 125(l+91-998) : a 1- (l“"‘i)_n
¥ 7 _— e
= 125(92,998) oo/ 1
i
1
1)
1
1
|

is, C
C = 11,600 = 0.9233
='10,740 rupees

rcmmmm e X

Taking low cost construction at Rs. 35/- per § g.foot,
304 8.Q. feet covered area house is possible.

Category B

The cash equivalent (X) is the present value of an
annuity due of 120 payments, that is one cash payment
plus the present value of an ordinary annuity of 119

payments, thus

{l0x12)~1

X = 250+250x a_ - n= = 119
n/i 1= 8/12% = 2/300
= 2504250 a_ .
1172/300 119 7 2/300 = BL.97
= 250 (1+81.97) : - From Tables
I
= 250(82. ;
(82.97) | Or compute as below :
= 20,700 Rupees ' .
roa . -
n/i i

1-(1+2/300) 10

a —
119 7 2/300 = —5 7355

81.97

1
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This is the cash value at the time of taking possession

"of the finished house.: Thisg figure_will_fﬁrther reduce

to Rs. 20,700.x 0.9233 ='Rs.‘19,100 because of B8%

'iﬁtéfest during construction period (one year) .

Takiﬁg.lbw ééét housing at Rs. 35/- per SQ ft:, 546

50 ft,,;covered.area'can be construcfea:in category B




Case Study No. 17

{ Construction of a New Deepwater Seaport )

A countfy has only one permanent deepwater seaport
capable of handling international shipping. 1In addition,
-some volume of trade is handled at an anchorage located
200 nautical miles north west of the existing port. There
is congestion at the only:port, ships haﬁe to wait at the
outer bar (sometimes .a week to 10 dayé)-before going in
berth in the harbour.  ‘There are delays at shipside
and turn around position has deteriorétéd beyond the

" tolerance of the international shipping”lines. The éhipping

conference covering the country's trade has imposed a

 4;;;Sur°harge QE;l9_E9;EE_EE£EEQﬁ;9§m££§iQELA§£§;QQ&L_JMEL
" volume of cargo expected inuthe.nek£'20.years; far exceeds
the éxisfing éapaéity of the poft.' I£ will be necessary-to
undertake major déveiopméﬁt progfaﬁﬁéé &t the existing
port and anéhorage in'ordex to handle the estimated
increase in imports and exports, 'An'engiheering study
has indicated the immediate need for first phase -
 development of a permanent second porﬁ at an estimated
cost of Rs. 14.62 crore rupeéé; .Examiné the economic
feasibility of undériakiﬁg"thé secoﬁ& port project at the
‘existing anchoraée site. Capital is avaiiable at a low

interest rate of 8 percent from a long term lending agency.

Types of cargo

The type of cargo to be handled at a port is a primary
consideration in planning permanent port facilities. The country's
jimports are iron ore, coal,food grains, -

fertiliser and general cargo. Exports are rice, cement,

13
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cotton, and general cargo. It is expecte& that country
will export wheat surp}us in future, Economic growth of
the country will bring about a marked increase in the
imports and exports of general caréo. Three distinct

types of marine terminals (berths) can best serve the

‘present ‘and future trade. General cargo reguires a
. conventional ‘general cargo berth made up of a
‘marginal wharf with transit and storage sheds served by

‘rail and road. For proper handling of food grains, an

efficient bulk cargo berth is needed., This type of berth

has bulk loading equipment at the ship berths, with

.gonveyors to carry the foodgrains from storage sites to
. ship holds.. Another similar bulk cargo berth would be
_}gsed fo; iron ovre and coal unloading by conveyor from
a,ShiP to storage piles in the adjacent steel mills.

Petroleum products reguire a, special tanker berth with

_ pipeuline cgnnections to a tank farm located in viecinity
_bf the port. Volume of oil import is probable as the country ™

may find oil in the near future.

The. three types of terminals for ocean going ships

_must be supplemented by various port buildings,

utility services, roads and railway. These are essential

to the operation of the port. Housing, schools, shopping

areas, hospital and recreational facilities for the

'port staff will have to be built in the vicinity.

Quantity

Another controlling factor in port planning is the
volume of cargo to be cleared through the port. The
prgsent anchorage handled 1.51 million tons during the
last year {1975-76). This figure is made up of 0.71 |

million tons of exports and 0.80 million tons of imports.
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The table below shows estimated future imports and exports
of the country; and of the tonnage required to be handled
at the two pors. The tonnage at each port will depend,

of course, on the capacity available at the other.

Table I A
S e L e
_ Estimated Volume of Exports and Tmports

{ Low Eéﬁimates:) ' Million Tons

Year . .. . . 1976/77.1981/82 1986-/87 1991/92 1596/97
Ewports  1.40 1,85  2.30 2.95 ' 3.70
. Imports. '3.10 4.35 5,90  6.75 __ 7.90

Total Estlmated Tonnage 4,50 6,20 8,20 9,70 11.60
Ex1st1ng Port. 2.60 0 4.20 5.20 6,10 6.30
Existing amﬂxnage(Néwport)l 90 2. 00 3.00 3.60 5.30

Estlmated Cargo at New Port by Type

Foodgrains, . 0.40 *, 0.500 0.50 0.50 0.50
Cement . S 9,20 "0.40.  0.65 0.90  1.20
“Cotton = S pl70 T0.85. 1,00 1.20 1.40
General Cargo S 0.60 0 ,0.25 0.85 1.00 2.20
“potal v - 1,90  2.06  3.00 3.60  5.30

The above estimates are at the lower limit of the probable
range. Higher estimates, based on alternative and what are
pelieved to be on the whole more realistic assumption, are
as follows

TabAle. I B

" Estimated Volune of Exports and Imports.

( High Estimates }
Million Tong .

1876/77 108182 1986787  1991/92  1996/97

Exports 1.40 1.90 2.40  3.00 3.80

Imports a -3.10 5,10 '6.60 = B.10 9.60
Total Estimated .
Tomnage .. 4,50 7.06 - :9.00 : 11.0 13.40
Existing Port 2,60 4.20 5.30 6.30 " 6.70
New Port ‘(Existing .

Anchorage) 1.90 2,80 3.70 4.80 6.70

o Estimated Cargo at New Port by Type

Foodgrains 0.40 0.50 0.50 0.50 0.50
Cement _ .20 0.40 0.75 1.10 1.40
Cotton 0.70 0.85 1.00 1.20 1.40
General cargo 0.60 1.05 1.45 2.00 3.40
Total : 1.90 2.80 3.70 - . 4.80 6.70

* Exclusive of Pertoleum Products , See page 134 para 2.
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The estimates of future carygo are based on

tentative projections and indicate the dpproximate rate
at which the sea'borne trade is going to grow. The
estimates seeeld be.consi&ered.ﬁith the following

gualifications and limitations in mind:

1. tThe prlnclpal element in the difference between

the low and the high estlmates is in the volume
of development imports for the economic development
of the country..

2. The estimates do not include any oil imports
- for the new port as the existing port
will continue to handle petroleum products

o3l Food gralns 1mports are going to’ dlmlnlsh

B and it is hoped that the country will be
able to export Some quantlty of wheat in the
near future. )

4. The estlmates of tonnage-b be handled at
the new port depend on the tonnage which will be -
handled at the existing port, and assumptlons
have accordingly been made as. to the’ ‘expansion
.of the port facilities there. Both the ports
will need to be rapidly expanded and operated
at the highest efficiency in order to handle
the estlmated future volume of trade.

"Berth requirementé

For planning pu:pGSeef“the accepted practice in

United States is to uSe a capacity fiqure of

150,000 short (U.S) tons (134,000 longor imperial

- tons). of general cargo. per beth per yeaf. Actual

- statistics of cargo handled at the ex1st1ng port

durlng 1971-72 conflrm that this amournt of cargo

" was handled there. The berths in the:exlstlng port
a;e_now_handling much greaterjéueetiiies and it

has been estimated that each berth,wiii.have to

handle 200,000 long tons each year for the next

several years. This can only be done by resorting
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overtime work and higher than normal berth
occupancy rates. Because of the great volume of
cargo forecast and the great expense. invoived in
constructlon of a permanent port;: the figure of
.180 000 long tons per berth per ‘year is used in
chlS case study in determining the reguirements for

'general cargo ‘berths. e

_ At the bulk cargo termlnalEpeC;al equlpment for fast
unloadlng and transPortlng 'to stock piles permits
much highexr tonnage figures for'greins, cement
{in clinkers), ore and coal to be realised. The
bhulk cargewtetﬁiﬁeinweﬁid be ‘designed to handle
bver'l-millien tons per year,:the_governing factors

'"being the unloaing  eguipment provided and the rate
'at-which;the'cargo can . be cleared from the port area.

fFoodgreins,:cement, ore and coal will accordingly
pe handled at bulk cargo berths.

Given ‘the number of general cargo betths projected
for ‘the ‘existing port :(shown in brackets), the estimates

for the new port work out as below :

1982 1887 15892 1997
Existing port (15) (19 () (23)
New port
(Low. estimate} 2. . .5 6 13

“(High estimate) 6. 9 2. . 20

'eit is redommended that the first phase”of the
~port development be undertaken by next year {1977-78)
and that 1t con51st of a foodgrain termlnal, a bulk cargo

terminal and 8 general cargo berths. If completed by
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1982, the first phase will provide for the increased

%
|

tonnage expected to develop in the ensuing 5 and’
possibly 10 years... The 8 general cargo berths
‘recommended -for the first phase will be used to

‘capacity by about 1987 on the high estimate, or

by about 1992 on .the low estimatg of future tonnage.

gimilarly, whether the need ﬁor 20 #erths is reached
by 1987 or year 2002 is less importahf than the fact

that_this ﬁeea:can ndQ:be?f0réseéﬁ and will eventually

have to be met.

port Revenue_and Expenditure

A comﬁarative anmalysis of the revenue and expenditure
of ‘the existing port-and existing anchorage (New Port)
“ig made difficult by thelr accounting. The existing
poft accounts are available in great_defail, while
the existing anchorage (neW~poft) expenditures aﬁd
revenues are not classified under the same heads.
Summary statements of the finances of the two ports
for the years 1971-72 to 1975—76.aré given in

Table IT and Tablé III. - o .

Table IT
Existing Anchorage (Proposed New Port}
Summary of Revenue and Expenditure

Million Rs.
Revenue 1971-72 1972-73 1973-74 1974-75 1975-76
. LandingHboring Fees - 1,661 1.392 1,756 . 1.994 1.896
Port + River dues 2,589 2,282 2.816 3.199 3.016
pilotage . 0.558 . . 0.501 0.554 0.664 0.564
Miscellaneous 0.350 0.398 0.301 0.386 0.400
- Less refund - 0.049 - 0.018 - 0,033 - 0.002 0.050
Total : 5.109 4.555 5.394 6.221 5.826
Expenditure : 2.030 1.600 1.612 - 1.796 2.222
Surplus 3.079 2.955 3.782 4.425 3.604
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Existing Port

Table III
- Sumary of Revenue and Expenditure

Million Rupees

1972~73 _1973—74

on loans

Revenue 1971-72 . 197475 1975-76
punders + Jetties N.a. ‘21077 '25:303 26.306 26.714
Charges at Moorings N.A 1.688 1. 623  2.300 2.300
sub Total T32.765  26.926 28.606 29.014
River & Camal .~ 9.302 8.100  9.206 9.654 10.122
Port Department - .. 0.888 "0.977 - 0.903 1.01L 1.037
pilotage . .0.436  0.598 ° 0.587 0.738 0.760
RailwayDept. N.A. 1.777 1.556  2.012 2.035
Lands + Buildings .: © 0.157 0.316 0.391  0.407 0.619
Miscellaneous 0.158 0.172 0.116 0.201 0.162
- Interest 0.599 1.792 2,523  3.459 3.520
motal : 11.540__36.506___ 42.208 46,088 47283
Expenditure
punder + Jetties 0.003 4,972 5.720 9.118 8.995
River + Canal 0.358 0.295 0,370  0.826 0.839
port Department 2.865 3.058 2,218 2,203 2.455
pilotage - 0.266. .0.313  0.280 0.360 0.462
Railways Dept. N.A. 0.214 00741 1.024 1.004
Lapds + Buildings 0.133 0.552 - 0.849 1.416 2.182
General charges +
e eributory Funds 1.328 4.648 .. 5.197 8.280 g.201
Interest on loans 0.266 0,255 4,782 4.718 4.755
fotals.2l9__14.307____20.157_27.945_  28.833
gurplus Revenue
Over Expenditure 6.321  22.199 22.051 18.143 18.376
gurplus Less Income
..Interest Plus Interest
' TeSt. ogg. 20.662 0 24.310 19.402 19.611
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Revenue and expendiﬁufe per ton of cargo handled at the
eXisting port will give some indicationofi the revenue and
expendiure which may be ‘expected at the new port

when it is completed by 1982.

~Table IV
Comparison of Revenue and Exbenditure
per-ton at the Existing Port .and the
existing anchorage (to be .developed into
_"a:permanent_port) i
Average 1972-73 to.1974575sz“: i

-'wkuﬁéés per ton

--Port to be Existing
developed Port
REVENUE PER TON
‘Bunders + Jetties =~ = e 8.33
‘Moorings e o
Sub total landings & Moorings '1,52 7f:" 8.97
port and River A 2046 SR 3.42 (1)
pPilotage - - : ..0.50 0.22
Miscellaneous : : ' _’j0.311=%-" 0.79 (2)
Total 4.79 13.40 (3)
Expenditure per ton 1.48 6.03 (4)
surplus : - V-5 7.37

(1) Income from River and canal and po#t:department combined
(2) Railways, land and Buildings and Misc.income combined.
(3) Excluding interest

(4) Exclud.ing Debt charges.
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Table.Iv shows that the main source of the'higher revenue
per ton at the existing port is from bunders and jetties.
This is also the main source of the higher surplus,
 t£contr1but1ng Rs. 6.70 of ‘the ‘total surplus of Rs. 7.37
per tom. A secondarf source of the difference is the railway
department, which accounted for Rs 0.61 per ton of the
Rs. 0.79 shown under Miscellaneous. If these two items
are deducted and 1f Rs. 1. 52 15 substltuted for Rs. 0.64
.as the revenue per ton from moorlngs, total revenue
_per ton at existlng port would be Rs. 5 34 which is
.gquite close to the total at exxstlng anchorage (to be

. developed into a permanent second port)

Expendituree-per_ton at existing port can be
“adjusted in the same way to compare with those at the
"anchorage. Expenditures under "Bunders and Jettiee“

" ‘were ‘Rg, 2.27 per ‘ton and Rs. 0.23 per ton in the railway
. department, 1eaving an_adjusteq_tota; expenditure
“'of Rs. 3.53 at existing¢port_conpared_toﬂRs. 1.48 at
the anchorage. General expenses ‘at the existing port
are thus more than twice as hlgh as they are at the
anchorage. Correspondlngly, the adjusted surplus at
the exxstlng port lS only Rs. 1.87 per ton compared to
Rs. 3.31 at the anchorage.
It follows from the above i
1. A large inoome froﬁ.ﬁhatf“charges'ie the principal
change on the revenue side which may be expected at
anchorage upon conversion to a port; This
income will also be the nrincipal_source of the

surplus of revenue over expenditure, from which the

capital costs of the project can be recovered.
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2. General operatin-g expenses may also be
expected to rise. The large scale growth
of establishment at the exigtihg - port may not
be necessary and consistent with maximum efficiency.
The capital costs of the new permanent port will

_be hlgh, and 1t is therefore 1mportant to keep

i

the requlrements for personnel, administration,
bulldlngs and ‘housing ‘as ‘low.as reasonably

. possible.

.In calculatlng estlmated benefits from the new
port, two flgures of surplus per ton have "been used:
(1) the actual surplus at ex1st1ng port shown in
Table IV-IZ) the surplus ‘which would result from the
assumptlon that general expenses at the new port will increase
‘from Rs. 1.48 to Rs. 2.50 instead of to Rs. 3.53 per ton,
““that is, by only half .as much as the present difference
between _ the ‘existing -anchorage and port.- Thie would
3Yield'a=éurplus of Rs. 'B.40 per ton instead of Rs.7.37.
- ' R The.anheél revenue and surplus which would be obtained
' from the recommendéd first phase of development of the

- anchorage into a permanent port, based on the estimated

tonnage of cargo, are shown in Table V.

- ! Table V-3

Revenue & Surplus, Existing Anchorage (New Port)
First Phase -~ Low estimate

Million Rs.
Tonnage - Revenue Surplus
Years (Million Tons} Rs.13.40 per ton Rs.7.37 Rs.8.40
' DR R S i per ton per ton
1982/83 to 4 o g
T eerat 1.66 2.2 12.2 13.9
©1987/88 to ¢ ' : : . -
_ olyer L S 3L | 17.0 19.4
: 1992/93 1o
) 96/97 2,88 38.6 . 21.2 24.2
- : 1997/98 3.14 42.1 23.4 26.4
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Revenue & Surplus, Existing Anchorage (New Port)

- Table V-B

First Phase - High Estimate

1997/98 - -

44.8 .. . . 24.8

Million Rs.
feéfs "Tdﬁhagét”' 9 Reventie 7 7 Surplus

S Million Tons . _Rs.13.40 per ton Rs.7.37 Rs.8.40 per

' e 7 per ton ton

| 1982/83-86/87. . 2.27 304 16.7 19.1

1987/88-91/92 2,86 8.3 2. 24.0

1992/93-96/97 3.19 42,77 238 26.8

3.34- 28.1

The tonnage has been estimated for the next 15 years

{Ist Phase 1982-83 to 1996~97) oﬁly. The_pfoposed port

facilities have an economic life of 50 yeafs. It is

assumed for econoﬁic“analysis that the tonnage remains at
- the 1997-98 level for the remaining 35 years (upto
“year 2032) of the useful life of ﬁhé'projgct.Accordingly,

éverage annual tonnage has been computed as bhelow :

Low ‘Estimate

‘Average ‘annual tonnage

l.66 % 5 (

2.31 x 5 =11.55
2.88 x 5 =14.40
3.14 x35 =09.90

High Estimate

144.15+50 = 2.88 million tons

Average Annual tonnage

2.27 x 5 = 11.35
2.86 x 5 = 14.30
3.19 x 5 = 15.95
3.34 x 35 = 116.90
158.50 = 50 = 3.17 Million Tons
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to_1982,

The tonnage flgures are obtained from the estimates
in Table I-A and I -B, these lnclude foodgralns, cement,

general cargo and 10% of cotton exports, which could

. ‘be expected to use the general cargo berths. The tonnage
T.~fu51ng the general cargo berths w1ll gradually 1ncrease

:{.to maximum capaclty avallable (1 44 mllllon Tons) on

completxon of first phase construction. Maximum capacity=

0. lB million tons per berth multlplled by 8-—-the no. of berths

The maximum capacity will be reaohed in the year 1994

‘on the low estimate and 1986 on the high estimate.-The

port facilities are designed for an expected life of

50 years. Total estlmated revenue and surplus over this

_ perlod are shown below, dlscountlng is at 8% per year

Mllllon Rupees

Revenue and Surplus Beneflt'Total ‘Dlscounted

Total 50 years
11982~ 'at 8% to

{1982-2032)

Tonnage :2032 :Ist July,

_ : ! 11982
Low Estimate Revenue - Rs.13.40 per ton 1,933 492
144.15 Surplus - Rs. 7.37 per ton 1,069 270 -
Million Tons - Rs. 8.40 per ton 1,210 308
High Estimate Revenue -~ Re.13.40 per ton 2,120 55138 -
15@.50 Surplus - Rs. 7.37 per ton 1,168 296
Million Tons ', - Rs. 8.40 per ton 1,330 338 -

The total discounted surplus would thus be between Rs. 270

million and Rs, 338 million or between 1.46 and 1.83 times

the estimated capital cost of the_psoject, This shows that
the new port will be self-ligquidating on.the basis of

current dues and charges levied at the existing ports.

Other Benefits

The volume of trade forecast and the need for a second port to

handle this volume indicates that the development of the

existing anchorage into a permanent second port will be a

*See Table 6-4 (Appendix)} for discount factor. ]inl
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national project essential to the planned economic
growth of the coantry..fhe:ﬁeﬁ_port is going to
contribute in the growth of natlonal production and will
cleariy pay for: itself many tlme .over during the
expected 50 years:of 1ts_uaefu1 life. The port will
be a major projectaanéleatetﬁfise} employing a large
numbef'of'éeoﬁie'”Eveh'thelinitiai first phase

- construction will employ thousands of men and reguire
guantities of materlals for - 3 to 4 years, and later
expansion will be necessary as the volume of trade
continues to grow. The new port will help accelerate
1ndustr1allsat10n of the country Consumer goaods
imported from abroad w111 be cheaper, since the
delays due to congest;on at,the e;;stlng port will

. be eliminated.

jRecommended.Initial'ceﬁetructien_:
The first phase-development provides for necessary
_ facilities for’ handllng the tonnage expected by the
“year 1996-97. The ultlmate master plan will be
'1mplemented 1n phases 8o as to prov1de the essential
installations at the time they are needed. The first
- phase construction cost is-shown in Table VII.

Table VII _
Estlmated Constructlon Cost - First Phase,

S e : Million Rs.
Item . Cost Total Cost

1. Land Acquisition o 1.500
2. Clearing and Grubblng L : 0.475
3. Mobilization - B 1.000
4. bredging and fill 2.500
5. General Cargo berths

a. Whatves 23.600

b. Transit Sheds Passenger i0.¢00

Terminals.
c. Ware houses 7.500
d. Wharf Cranes 9.000 50.100
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6. Bulk Cargo Terminal

a. Wharf Structure 7.000

b. Storage and material 3.000 10.000
7. Foodgrain Terminal . -

a. Wharf Structure 7.000

b. :8torage:-and Material handling 3.500 10.500
8.. Coastguard Terminal . e

‘a. Wharf Structure 3.500

b. . 0ffice-Buildings .- oo 1,600 5.100

9. Vessel maintenance and repalr .
facilities.

a..Slipway_apd_workshop ciowoo0 L.5B0 :
b. Repair berth . 2.600 4.150
”10.Roads'and Culverts = T
- a.:Main.roads.... .. i oo 1,500
b, Local roads ‘ 0.600
‘2. Culverts - S oo 0,300 2.400
. 11,Railway and Crane Tracks ) _
'~ a.Railway tracks o 3.540
~b.Crane Tracks ... SR . -0,.650 4.190
12.Utility Systems . _
a. Sanltary Sewar 1.350 .
b. Water Supply : coo-o0 2.800
¢. PFire Protection 2.950
d.Electrical dlstrlbutlon__ .. 0.980
e. Telephones G, 785
£. Pire alarm 0.180 8.745

13. Miscellaneous facilities

a. .Weigh bridge 'and truck scales. - ©.200
b. Perimeter fence 0.650
- .¢. Signal tower : ' ' 0,075
d. Ferry terminal 0.500
.E., Heawvy lift equipment- Rallway - 0.600
g. Heavy 1lift equipment-wharves 1.000 4,655 .
‘14, Residential Area '
a. Housing 4,575
b. Schools, Hospltal Market, ete. 1.250
C. Streets and Park 0.850 6.675
15.Administrativé_Araa o
‘a. Office building 0.875
: b Workshops and Gatages 1.000 1.875
T ] Sub Total : 120.865
Contingencies~10% el 12.086
) ) . : 132.951
Engineering and Administrative Costs-10:% 13.295
TOTAL ESTIMATED COST . - 146,246

.= 14.62 Crore Rupeeg

|44
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Construction Period

It is estimated that a period of five vears will be
required to complete the design and construction of

the flrst phase of development Estimate& annual

expendltures compounded to Ist July, 1982 are as below :

Table VIII

Million Rs.
No.. L o _ Compound Capital worth
‘of Year — Expenditure Factor @ as of Ist
years. . ... 8% July, 1982,
1. 1977-78 ~ 11.000  ° 1.4693 16.18
' 1978-79 40.000 - - 1.3604 . 54.50
. 1979-80 45,000  1.2597 56.60
4. 1980-81 35.000 1.1664 40.80
5. 1981-82 15,246 1.0800 16.47
Total : 146.246 ' 184.55

Comparison of Benefits ‘and Costs

The total capital cost of the recommended first phase
of deVelopment is estimated at Rs, 146.246 million with
Interest (at 8%) during the five year construction

period, the total cost would. amount to Rs. 1B4.55 million.

The total surplus of port revenue over expenditure, '
Aarising out of the tonnage to be handled, and

"discounted - to 1982, was estimated at Rs. 270 million

to Rs. 338 million.  This would give a benefit/cost ratio

of between 1.46 to 1.83.

Another way of stating the ratio of benefits/costs

is to compare the annual benefit with the cost of
amortizing the capital by a series of equal year

end payments at a given rate of 1nterest The average
annual surplus, not discounted, would be between

Rs. 2.12 (see table VI - Rs. 1043 million = 50 vears)

crares and Rs. 2.66 (Rs. 1330 million = 50 yeare)crores.
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The annual cost of amortizing the capital, including

jnterest (at 8%).over the 50 years of the port's expebted
useful life would be Rs. 184.55 million 2 12 ,2334%=
Rs. 15.06 million This gives a Benefit/Cost ratio of

1. 41 to 1. 76 The sllght dlfference in these ratios

_and those above is due to the beneflts being unevenly

spread over the 11fe of the port - the hlgher benefits

being further in the future and this subject to heavier

discounting.
.ﬂSiﬁoe interest at 8 percent over 50.years amounts
“to a large sum, it would be better to amortize the

.cost over a shoxt period. The capital recgv ery factor

{184,55%9,8181) *

:over 20 years would be Rs. 18.80 million/which would

yleld a Beneflts/Costs ratlo of 1.13 to 1.41. After the

first 20 years, the entlre surplus would be un committed

and avallable_for other purposes.
Finaily, the return on capital—average annual benefits
divided by capital cost,  -works out to 11.5% {2.12 cxores

L 18.455%x100) on the 'low- estimate of tonnage at Rs.

:7.37 per ton and to 14.4%.{2.66113.455x100) on the high

estimate at Rs. 8.40 per ton.

Recommendations

A permanent port is found to be economically. feasible
and it is recommended that the first phase of the port

‘‘congtruction be under taken immediately . The estimated

cost of ‘this intial construction phase is Rs. 14.62

crores,. . spread over a five year period.

S

_'#Factors 12.2334 and 9.8181 are obtained from “"Present value
of annuity" Tables.
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APPENDIX

ABBREVIATIIONS

EnpsmEREERRERS

ST U SO —

A
i
AADT : Average annual daily traffic
1
- AFL-CIO ¢ American Federation of Labour & Congress
of Industrial Organizations.
AMR :  Apnnual Malntenance & Repair Costs.
AOMR : Annual Operation, Maintenance & Repalr Costse
c.
N CIF : Cost, Insurance and Freight.
. CEC s+ Cotton Export Corporation
D
'DCF :+ Discounted cash Flow
DOFR : Discounted Cash Flow Rate of Return
DM : Deutsche Mark
B
r
EBIT ¢+ Earnlngs before Interest and Taxes
EEE + Europeon Economlc Community
EPS :+ Earnings per Share {of common stock}

148



P

FAS

FOB

FOR

FOQ

FAOQ

FOT

GATT

IBRD

IFC
IMF
TAEA
IDEP
ITU

ILO

Kile

B

Free Alongside
Free on Beoard
Free on Ralls
Free on Quay

Food and Agricultural Organizatlon of UN

Free of Tax

G

General Agreement on Tariffs and Trade

International Bank for Reconstruction & Development
{ World Bank )

International Development Association

International Finance Corporation

v

“International Monetary Fund .

" International Atomle Energy ‘Agency

Industrial Development Bank of Paklstan
International Tele Communlcations Union

International Labour Organization

K

Thousand, 103
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"

Mega

NEC

QECD

OEEC

OPEC

PICIC

i PRC e

SDRs

SR

TCP

M

: Million, 106..

»*

"

-

e

National Economic Council

gggaﬁéggf%gaeggr Economic Cooperation

Organization for European Economic Cooperation

Organization of Petroleum Exporting Countries

B

.People's Finance Corporatlion

S
Special Drawing Rights (IMF)

Saudl Riyal

T

Trading Corporation of Pakistan

- .Pakistan Industrial Credit & Investment Corporation
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UN t . Unlted Natlons

UNCTAD UN Conference on.Trade and'ﬁéﬁelbpment
UNIDO : UN InQustrial Deve%opméh£ 0:§§nization

UNICEF o International Children’s Hnergency Fund

"

UNESCO : UN Educational, Scientific & Cultural Organization.
UNDP 3 UN Development Programme

o
UNEGOSOC: UN Econcmle and Soclal Council

oNE@  * U Rilief and Works Agency

L

WHO + = World Health Organization.
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CASH FLOW STATEMENT

P

Million Rs.
First Second Third Fourth ‘Fifth
- vear year year vear vear
Sources of funds
ghave capital
»7Longterm loans. .-
Short term loans
iNetprofit-after taxes -
‘Depreciation
Total -
Uses of funds
Fixed Assests
Net working capital
Interest
Repayment: of loans
pividends
Total
Figure 1
BALANCE SHEET FORECASTS .
' Million Rs.
First Second Third Fourth Fifth
year year yeax year year
ASSESTS

Fixed Assests

{less depreciation)
Capital work in progress
current assests
Deferred revenue

experditure
Total

LIABILITIES

Share capital

Reserves

Tong—term debt

Surplus

current Liabilities and
provisions

Total

Figure 2 \52
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in Millions

Rupees

BREAK EVEN POINT CHART

18

16+

14~

12+

10-

«—Break Even Point

Variable Costs

Semi} - variable costs

Fixed | Costs

) DA B { L
0 10620 30 40 50

Percéntage output of Réfea Capacity

Figure 3
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TABLE OF EXCHANGE RATES

(Correct as of June 12,1976)

Country

Australia
Belgium
Canada

China

Denmark
Franca

... Holland -

- Italy

Japan
Norway
Poftuéal
Sweden
Switzerland
Germany
Iran

Turkey

UéA

England

{20 Shillings)

Unit of 100 Pak rupees

Currenay Equal
Dollars 8.170
(100 cents)

Franc 397
{100 centimes)

bollar ‘ 9.822
{100 cents)

Yuan 18.754
{10 chiao)

or 100 fen B
Krone 61.357
(100 Qre)

Franc 47.527
(100 centimes) "
Florin/Builder 27.943
{100 centg) _
Lira B573
(100 centesimi)
Yen 3012
{100 Sen}

' Erone 55.494
(100 Ore) - :
Escudo 310
(100 centaros)

Krona 44.565
(100 ore)

Franc! 25.037
{100 centimes)

Deutsche 25,858
Mark o
{100 Pfennig) D
Riyal 721
Lira

(100 kurus) 169
Dollax 2.736
{100 cents)

Pound 5.705
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METRIC SYSTEM

HANDY CONVERSION RULES

To. "ébnv;éi',t ..... Multiply by ..

. To convert . Multiply by

_. Inches to Centheters 2,540

' Centimeters to inche_s ©0.3937
 Feet toMeters . . 0.3048°
i B e
- Yards to.Metres 0.9144

Metres to. Yards 1,094 -
Miles to Kilometers . 1.609

Kilometfars Miles - 0.6214
Sq.Tnches to Sq.
Centimetres:. -~ 6452 L

L. 5q. Centnnetres to Sq Sy ey
inches. 0. 0.1550 . ¢
=], Feet to Sq Metres  0.0929

8q.Metres to Sq.Feet 10.76

8q. Yards to Sq.Metres 0.8361
Sq.Metres to. Sq.Yards 1.196
Sq.Miles to Sq.Kilomekers 2,590
Sq.Kilometres to Sq.

Miles 0.3861
Bcres to. Hectares 0.4047
Hectares to Acres 2,471
Cub. inches to Cub - 16.39 -

ﬁ Ce.ntlmeteres MRS

Kilograms to Tons

Cub.Centimeters to 0.06102
- Cub. Inches
" Cub, Feet to Cub
Meties ; 0.02832
'-Cub Metres to Cub 35.31
Feet -
Cub.Yards to
Cuh. Metres 0.7646

Cub.Metres to. Cub.
Tooe e © 1.308

Ctjb.ﬁuchés to 3']_‘.:4:_i.tres: .:'0.01639
Litres +to Cub.inches 61,03

" Gallons to Litres | 4.546

Litres to Gallons . 0,22

Grains to Grams 10,0648
Grams to Grains 15,43
Ounces to Grams  “28.35
Grams to Ounces 0.03527

Pounds to Grams 453.¢6
Graws to Pounds 0.002205
Pounds to Kilograms - 0.4536
Kilograms to Pounds  2.205
Tons ‘to Kilomgrams 1016.

' 5 0.0009842
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Books.

- The World Economy at the cross ‘roads by Harry G. Johnson
v Charendon ‘Press. Oxford 1968.

Economics: Fact and theory, R.A. Slater Methuen

_Educatlonal Ltd . London. 1968.

5D1ctlonary of ECOnOmle Terms

Alan Gilpin -

e Butherwaorths, London. 1966p

- RCD Semlnar on Evaluatlon of Development

projects, Plannlng Comm1551on, Islamabad.
November, 1972.Jn_;-"

o A Dictlonary of Economlcs and commerce

J.L. Hanson

Mac bonald and Evans Ltd, London, 1969.

A new dlctlonary of Eoonomics
“by Philip A 'S Taylor.:

Routledge and Kegan Paul London.

i Economlcs and ‘Social ch01ce by J.W. Nickson,
'Jr.; McGraw Hlll book Co. New York.

Techniques of Flnan01a1 Analysis by Brich A. Helfert
Printers: R.D, Irwin Inc. Homewood, Illionois.

Mathematics of Finance by Frank Ayres, Jr.
MoGraw Hill Book Co., New York.

Introductory Economics by Walter A. Harris
Burgess Publishing Co. Minneapolis, Minn, USA
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Repor t s

=Y

_Darya Khan - Dera Ismall Khan. Bridge Pro;ect

Feasmblllty Study Mlnlstry of .Communications,
National Engineering Services {(Pak) Ltd., Lahore.
July 1975, . ...

Feasibility Studies for Publie Sector Projects,
Planning Commission, Government of India. May 1966.

Economic . and ‘financial ‘Appraisal of Public’
Enterprises, Planning Division, Govt. of Pakistan,

-”3United Consultants;Ltd;;cﬂahOre.-May; 1975.

Lahore-Lyallpur\Hnﬁmmy Eaxxnuc and Engineering
feasibility report. M/s. Lqu;s Berger, Inc.,

”Consultlng Englneers. 4_.;,

A Manual for the Economic Appraisal of
transport ‘projects. by’ Hans A Adler.
Plannlng CommlSSlon, Govt. of Paklstan. June, 1969.

Economic and Englneerlng fe351b111ty gtudy -

Chalna Port (Pussur River), Bangla Desh,

Frederic R. Harris, Inc. New York.
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Table -1
SRR PRERI S Present VaLug or §1
: et | yon 1o | 4% | 6% | 8% | 0% | sz | woe | v | 16w | 159 0% | 2% | 4% | 25% | 26% | 28% | 0% | 35% | s0% | 45% | som
-Payment B TR R . . . . . . .
: ' ' 690 | 0.657
: : 1980 | 0962 | 0943 | 0.926 |09 | 0891 | 0.877 | 0.870 | 0.862 | 0847 | 0.893 | 0.820 | 0.806 | 0,800 | 0.794 { 0781 | 0769 | 0741 | 0714 | 0690
; LN o | 06 | 628 | aas0 | oaer. | 0058 | ooy | S3em | Do 0743 | 0718 | g7t | 0472 | 0.650 gﬁg 06101 0610 | 0.2 { 0547 | 0510 0476 | 0t
: S 1Y 840 | 0794 | 0751 F 0.12.] 0,675 10,658 | D64k | 0609 | 0.579 1 0. 5H , 0. .4 . . .
P i | oo loa | o | o 0,683 1 0636 |-0.592 | 05727 0,552 o516 | 0482:| 0451 { 0423 03107 0397, 03737} 0350 | 0301 | 0260 | 0.726 | 0,198
; s 0951°] 0906 | 0.822 10747} 0681 | d6al:| 0.567 | 0519.| 0497 [ 0476 | 0437 | 0002 | 0370 | 0.341.{ 0328 | 03es | 0291 | 0269:f 0221 | 0lles | 0135 | 0anz
- e 888 0. 2057} 0,630°] 0,564 ] 0507 0456 | 0432 § 0410 0.370°] 00357 0003°| 0275 02627 B350 | 0.227 | 0.207 | 0d6s | 0.433 | 0108
: g g;ﬁ Qart | oo | 0ss | 053 | 0ars | outta | odow | opre 0.35¢ | 0314 0279 | o249 | 0222, | 0.2i0 | oasa | 0178 | 0159 | vazz | 0.oos | oom | oose
; Beoen| 0923 | cess 0] 0627 ] 0540 067 ] odos ] 0351 0327 0305 | 0266 | 0233°] 0204 | oy | o1es | 057l 0397 | 0321 ] 0098 | v.oen | 0051 gg:g
Bl gl ook | 083710708 | o592 { osoe | o424 | 0361 008 {0384 | 0263 | 0225 0194 | wrer| o14e | 03¢ .0ias | 0208|0094 | o6y [ s 003 | o 25
; ©ia0,.,..7;| 0505 | 0.820°| 0.676 § 0558 | 0463|0386 | 0322 | 0.270 | 0247 { 0227: 0191 ] 0162 0137 | i’ oty 009 { 0085 | 0073 | 0050 | 0035 | 0 01
. ( 1095 | oos | aeso | o527 | aze ‘0350 { 02077 0237 os | asos | oitsr | oas | 001z | 0w | ni0s6 | oeme 0066 | 00ss | 0017 | oot | oot | 0iz
: o8s7 | bwa | 0.625 | o . y ' ¥ ) ; Y Y 069 | 0. 052 |- 0 Y Y oons
S o] e | oot Dous
ST oo erse | o8 001
1....1..] 0861 | 0.743.1 0355 1 041 Y
6 ogss g;ﬁ gg; i : y ooz
EE TR ETTTS ) . ! : Y ) ;s 012 | 0008 | 000} | Gz | Do
..{.0.835 | 0.700 | 0.454 3-0.350 | 0250 | 0.180 | 0,130 | nws | vios1{ viose | nosi ;| 0038 | 0028 nozi | d.ms | 00167} o2 | el | o, Y X Y
it i | 0ess | oars | 0ant | 03aa | aiet | oie | oo 007a { 0.060 | 0043 {000 {0021 | eouz| noid | 001z| aeer. | 007 Do | ower | oot
: ;miiv.,.. 0820, 0.679.| 0456 | 012 | 0,215 | 0.149.] 0,104 { 0,073 | 01 {0,081 | 0,037, 0:026 | 0.019.1 014 | 0012 | 010 | 0007  0.005.| aonz | 0001 | 0,008
" a1t | 060 | 039 | aaet | outoe b ounss | oom L aost | 0o L 0ose | oo | eoea | vioss | oo o.0m | 0008 | 0006 | 0.000 | 0002 | noot
- g.uz' 02787 "OTIRE U YT T0I0BY TOUSE | OlNe { 0.008 | 0.026 |00 [ 0,003 | D06 | 0.007:1 0,006 | 0.004 | .003 | 0.001 0.001
! 0.406 | 0.262 | 0.170 | 0.112 | 0.074 ] 0,049 | 0.0 | 0,035 | 0022 {0015} 0.010 | 0007 | ‘oioos |0.005 ] 0.003 | Geoz | o
0350 1 0.247-| 0.158 | 0.102 ] 0.065 | 0043 | 0,033 | 0.028 | vtz {3} o.o0s | 0.006 | pews | oo | oons | ooz § wont
| 0375 1 0233.| 146 | 0092 | 0,059 | 0.038 | 0.030 | 0.024 | 0.016 | 0010 | 0.007, 0005 | 0,004, | 0.0, 6002, | 0,001 | 0001
; 61| 0220 | 0135 | 008 | vosa | 0033 | 0026 | doar |00 | s | oioos | wioos | 0001 | w00n | ooz | oo
i 10347 | 0207 | 0.125 | 0.076 | 0.047 § 0,029 } 0.021 | 0.8 | 000t | wnoor | o.00s. | oiom | 000z | 0002 | aot o000
: 0333 | 0195 | 0.116 | 0.069 | 0.042 | 0026 | 0.020 |'0.016 | 0010 | n.ees |-v.om | 000z | wooz| vz | ooor [‘aom
: 032 | 085 | 0,107 ] 0.063 { 0.037 | 01022 | 0.017 ] .04 | 000a | 0005 | v | c.o02 | o002 | 000 | 00w o001
f 2 (@308 0.174 | 0.099 .| 0057 | 0.033 | 0.020 | D05 | 0.012 ] 0.007 | 0.004 | 0.001 | 0.002 | 0.001 . 0.001.1-0.08 | -
| 0208 | 0,097 | 0046 { 0.022 | 0.011 | 0,005 { .00 | 0.003 | 0001 | 0001 ' B
$0.......0 0.608 | 0.372 | 0041 | 054 | aom 0.001 | 0001 | 6,001 '
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Table 6-2

- . Present Vawue or $1 Rucuvin ANNuaLLY ror N Yeaws
‘;ﬁ;' 1% { 2% | 4% | 6% | 8% | 10% | 1y 19 15% | 16% | 18% | 0% 0% | W% | 2% | 26% | 8% | 30% | 35% | 40% | 45% | so%
Beeveie ] 0990 | 0980 | 0962 | 0.041 | 0926 | 0509 1 0895 | 0877 | 0870 | 0862 | 0847 | 0:833 | 0820 | 0.806 | 0.800 | 0.79% | 0781 | 0769 [ 0rat | 0014 | 0670 | oser :
seeeee | MOTO L1942 | 836 | 1,833 | 1783 | 1.736 | 1690 | 1647 | 1626 | 1605 | 1.566 | 1.528 | 1492 | Lias7 | 1440 | 1424 [ 1392 | 1361 | 1289 {1224 | 1265 | vant. -
reee] 2941 ) 2884 | 2775 | 2678 | 2.577 | 2487 | 2402 | 2.922 | 2.263 | 2246 { 2474 | 2106 | 2042 | 198 | 1952 | 5923 | 1’88 | 1816 | £i66 | 1589 | 1 kg | 1 sr
Codeee ] 3902 | 2.808 | 3.630 13465 1 3012 { 170 | 3.037 | 2914 | 2855 | 2798 | 2.6%0 | 2589 [ 2494 | 2ot { 2362 | 23320 | 2241 | 20106 | U597 | 1249 | £730 | +aor
Lo S JABST | 713 ( 4452 | 4212 | 3993 | 3791 | 3605 | 3433 | 3352 | .24 | 3027 | 2990 | 2.8k | 245 | 20689 | 205 | 2592 | a0 2220 | 2035 | 1876 | L737
Guuooreo| 8795 | 5601 | 5242 | 4917 | 6620 | aass | anie | oo | aree | s.oms.| saos ] 9336 | s.167 | g.020 | 2981 2085 | 2759 | 2603 | 2385 | 2168 | 1993 | 1.024
eoseee] 6728 | 6472 1 6.002 | 5582 | 5,206 | 4.868 | 4.564 | 4288 | 4160 | 4099 | 3,802 | 3605 | 316 | 3262 | 3161 | 0ms | 2537 | 2802 | 2508 | 226 | 3087 | 1
o B 165217025 | 6701 1 6210 | 5747 1 5215 | 4968 | 630 | €487 { 434 | 407 | 337 | D619 [ 3t | 30399 3aar | sove | 2ons | 2598 ] 2391 | 2108 | Lo
| BE66 | B2 | 7435 | 6802 { 6.047 |.5.759 15,328 | 4946 | 4772 | 4.607 | 4303 | 4031 | 2786 | 565 | 3463 | 3366 | N1we | 319 | 2605 | 2379 | 21ek | 1ors
(T0ueceeeo] SATLY B985 ] BALLA 7360 | 6710 | 6145 | 5,650 | 5.216 | S0U9 [ 4213 [ 4494 | 4,192 [ 3921 | 1682 | %.673 | 33 3269 | 3092 | 2715 | 2414, [ 2168 | 1,908
0.787. 8.760 | 7.887| 7,139 | 6.495 § 5.097 | 5.453 | 5234 | 5029 | 45 | 4327 {-40ds | 2776 § n.es6 | 55t} aaas | vnez | ersa | 2ss | 2ass Larr
10578 | 2Ja5 B384 | 7536 | 6814 | 6.094 | 5.660 ¢ 5421 | S497 [ 4790 4 439 | 4127 ) 15y | 3725 | Teve | 3387 3190 | 2779 | 2436 | 319 | L'oue
11341 9.986 | B8S3 | 7,901 | 703 } 6,424 | 5.642.1 5,583 | 5.342 | 4990 | 4.533 { 4201 | 3912'| 37R0 1 35 | 3427d 5223|2799 | e | 2208 | 1ooe
13406 10563 | 998 f 8244 | 7367 | 6.628 | 6002 | 5724 | 5468 | 5008 1 461d | 4265 | 30a2 | wmee | Las | 3450 | 3240 | 2is | 2477 | 3300 | 1oy
: 45 N2.02 H1UAL 0112 | 8.559 | 2606 | 6011 [ 6142 | Sz | 5.575 1 5ama | 4.5 | 435 | doon | v | 3 | e 3268 | 2835 T2dme | 2204 | 193
16.......{14718 [13.578 hivesz (0106 | .5t | 7.024 | 6974 | 6205 | 5954 | 5669 | 5,062 | 4730 | 4357 | 4098 | v.00 3250 | 3507 | 3.283 | 2884 | 280 | 2216 | 1997
(Jee 18562 4293 (12,166 (10477 | 9.122 | 8022 £ 7.120 | 6173 | 6047 | 5749 | 5222 { 4775 | 4391 | 4050 | 1910 | 3771 [ 30518 | 3295 | 2840 | 3493 | 3 2rg 198
18...... 16398 [14992 112,659 110828 | 9,372 | 8201 [ 7.250 | 6467 [ 6.128 | 5818 | 5273 | 412 | 6419 | 080 | 3.928 | 3786 | 3529 | 3304 | 2894 | 5409 | one | Voo
Lpeenns o [ILI26 |US678 (13,134 (11158 | 9.604 | 8365 | 7,366 | 6.550 | 6,198 | 5.877 | 5316 | 4844 | 4442 | 6007 | 3942 | 1799 [ 3539 | 3301 | 2048 | 2498 | 2ag0 | v
2000018046 116351 113590 11470 F 9.818 | 8514 | 7.469 | 6.623 | 6,289 | 5929 | 5.353 | 4870 | 440 | 4170 3954 | 3.008 | 3.546 | 3316 | 2850 | 2457 | 2221 | L399
. 1701 114.029 111764 10,017 | 8.649 | 7.562 | 6.687 { 6312 1 5,972 | 5984 | 4.891 | 4476 | 4,024 | 5.963 ] 5806 | 3.551 | 3320 | 2,052 4 27090 | 2220 | 2000
. 17.658 (14451 [12.042 110,201 | 8.772 | 7.645 | 6743 | 6359 | 6015 | 5.410 | 4909 | 4488 { 4130 [ 3970 | 5.822 | 3.555 | 3323 | 2851 | 2498 | 5993 | 2o
: 18252 [14.857 112.303 (10,371 | 8883 | 7.718 | 6792 | 6,399 | 6.044 | 5432 | 4.925 | 4499 | 4137 | %976 | 3827 | w559 | 3325 | 2wsa | 2409, | 2022 | 20 -
. 13914 15,247 112,550 (10.529 | B985 § 7.784 | 6.805 [ 6434 | 073 | 5451 | 4937 | 4507 | 4143 | Yomi | 3831 | 3562 | 3327 | 2855 1 Sava' | ooes | 2onm
Bsvere {1200 {19511 Li5.622 12783 110.675 | 9.077 | 7841 | 6873 | 646t | 097 | 5,467 | 4948 | €514 | 4147 | Toms | 3034 | 3564 3319 § 2856 | 2499 | 2222 | 2.000
26.......|22.095 hoazt (1598 [1.003 10810 | 9,161 | 7,69 | 6906 | 6491 | 618 | 5,400 | 4956 | 4520 4151 | 3.988 | 3857 | 3.566 | 3.330 1 2856 | 2.500 | 2222 | 2.000
PR 21560 1007 116,330 {13211 110.995 | 9.297 | 7943 | 6935 | 6514 | 6,136 § 5.492 4,964 | 4524 | 4,354 | 3900 | 389 | 3567 ] 3931 | 2856 | 2500 | ores | ~opm
(B3 TG 1ILIBL 16,683 113,406 11L0SI [ 9,307 7.984 | 6.961 | 6534 | 6132 | 5.502 | 4.970 | 4528 | 4157 | %90z | 3840 | 3568 | 1931 | 2857 | 2500 | 3332 | 20w
e 28068 LB 116,984 Jid.501 (11,358 | 9570 | 8,022 | 6988 | 6351 [ gaee | 5510 | 4975 | 4530 | 4139 | 3994 | 31 | 3560 | 332 | sesy 2500 | 2222 § 2000
(oo |25.808 (22,396 117,292 113,765 111,258 | 9.427 | 8.055 | 7.00) 6.566 | 8177 | $.517 | 4975 | 4534 { 4160 f 3995 | 342 | 3569 | 3332 | 2857 | 2500 | 2222 | 2.000 -
40........ 32895 [27.355 119.79) |I.046 11,925 | 9.779 | 8.244 | 7,105 | 6642 | 6,234 | 5548 | 4997 | 444 | 4366 3999 | 3.846.{ 2571 {3333 | 2.857 | 2.500 | 2222 | 2000
8. 39196 PIAZ (21482 15,762 |12.294 | 9918 | 8304 | 7,093 | 6,661 | 6146 | 5554 | 4999 | 4545 | 4367 | 4.000 | 3.846 | 3.571 | 3,033 | 2857 | 2500 | 2222 | 2.000

s Text and Cuses (rov. |

e,y Homewund, M,: Richond

D, Irwin, Inc., 1980), p. 056,

Sovnce: By permission, from Robert N, Antheny, Manegement Accounting: Text and Caser (rev.

cti.? ilemewecod, 1L Richard DB, Irwin, Inc., 19803, p. 857,
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i ; Table 6-3.
- .- . - PreseEnT Vavuz or $1/12 Receven MonriLy N YEan N. .

b ‘{;’;‘ 1% .| 2% | 4% | 6% 8% | W% | 1% | 1% | 159 IG% 18% .1 20% | 2% | #% 2% | 26% | 28% 0% | 5% | 40% | 45% | 0% !
oL 095 | 0989 | 0979 [ 0969 ] 0,959 | 0550 ] 0.941 | 0.997 | 0975 0924 | 0915 { 0907 | 0.899 | 0,892 ] 0368 | G834 | 0,877 | 0,070 | 0851 | 0877 | 0872 n.908 N
Do) 09851 0970 [ 0941°) 0.914.| 0888 | 0.864 | 040 0710796 | 0.276 1078610071 0719 0.710 ] 0.702 | 0685 | 0'669 | 0632 | 0,598 | 0.567 | 0 839

| 0686 ] 0.657.1 0.630.) 0.60¢ § 0.380 { .563 1 0557 | 0.535{'0.585' 0468 | 0427 [ 0391 § 0,359
0592 1 0.557. D525 | 0.495 1 0468 | 0455 7 0442 | 0,418 | 0396 ) 0347 § 0305 { 0270 [ 0239 i
| 0510 | 0472 § 8436 ] 0405 | 0377.1 0.364 | 035110327 | 0305 0257 | 0218 | 0186 | 0160

0.156 | 0.128 | 0.108

i aers | okl
w30 oves | amz
S.r0vee] 0556 1 0514 0.768 10,705, D64 ;
s ) 0.996 oans' 0.72¢ | 0.653 0590 | '0.514 o.m-_ n._m':' -o.«o' ‘000 {0365 | 0333 0304 01
0879 | 0774’1 0685 .| 0.505 1 0.536 | 0:477.| 0425 1 0401 | - 2 oan] oo

0.361 1 0.244 1 0,644 | 0560 0.488°] 0426 | 0377 | 0,149 J o2 Lo 0.0 | 0061 | 0.047 .

08441 0.735°1 0.608 | 0.518°) 0.443 | 0.380 | 0327 | 303 0.183 | den 107 | | 0.057 | 0.042 | 0.032

0828 1 0.688 1 0.574 | 0460 | 0.405 [ 03391 0.287 | 0264 |. 1 0.150 | o129 0.119_- 6110 0.095:} 0.082 1 0.057 | 0.041 | 0.029 | ¢.021
R TRN e rm 0444 1 0366 | 003 | 0.251 § n.az9’ | 01231 0304 | 0095 | 0,088 | vio7s | 0:063°] bowz 0.019 | 0.020 | 0.014 LT
{200 0892 1029 [ 0636 | 0,510 | 0411 F 0325 {0271 10721 | 0,199 | 01011 0.084 10,076 { 0.070 | 0,058} 0,042 '0.031 { 0021 | 0014 [ 0.009 .
cH.) 0883 ] 07807 0612 10482 '0.381 | 0303 | 0242 | outed | 9173 0.083 | 0,067 0.061 | 0.055 T 0.045 | 0.037| 0,023 | 005 § 0.0 | 0008 ‘

0.068 | 0.05¢4 | 0.049 | 0.04 | 0.035 | 0,029 | 0047 G011 | 0.007 | 0.004
:| ;056 J 0.044 10099 0.035:1 028" 0.022:1:0.013 | 0.008 | 0.005 | 0.003

0046 0.035 ) 0,031 0.0IB 0.012 1 0.017-] 0.007 | 0.005 | 0.003 | oM
1 00371 0,029 0.025 [ D.022.] 0.017.] ‘¢.013 ) Gooy G.IXH | 0002 | D.001 )
0031} 0.023°] 0.020 | 0.017°} 0.013 F 0.m9 | 0.005 0.003 | 0.001 | 0.001 |
0.025 1 0.017 | 0016 | 0.01§ 0.010 | 0.008 ] 0.004 [ 0.602 | 0.001 | 0.001 e

| 0021 | 0015 G013 OOII 0.008 § £.006 1 0.00_{ 0.001__0.00i| L

140000 081 L0765 10588 0484 | 0353 075 0216 0170 | 0ifl
15, erof 0865 | 0750 | 0565 ] 0429 | 0327 10250 | 197 { 01w | 0131,

360, 0887 10235 054 | oa0d 0.302] 8227 {0z 01311 9,114 ¢

AL ap o] oo 098] e280 0207 1 0153 0115 | 0me

C 8] 0840.7.0.707:1 0503 ] 09601 0.259 | 0,188 ] 0,137 0,100 | o08g

o190 G 0N 0,690 | 0das | 040 ] 0.240 | 071 | 00122°] o.ges [
Yaed 0.679 | 9465 | 0.330 § 0222 F 0,155 1 0,109 | 0.077.] 065 .

&n

{ vorr:] oot | ooio | vinn| o006 | 005 | ez | o0
0.014 1 0,010 | '0.008 § 0.007 } 0005 | 0004 { 003 | 600,

| 0666 | 0447|0302 | 0206 { v.141 | 0.8 | s | oos7 D

+{ 0ti:} 0008 | 0.007 § 0.005:{ 0.004°f 0003 | 0700t | 0.00; : ]
]

1

i

0.653 10,400 ] 02851 0.591-1:0.128 § 0.7 | v.os0 AMHY |
0,610 4 04131 0,262 | 0.176 | 0.117 0.078 | 0.052 ] 0AH
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