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- Suggested Economic Rate'of Return Methodology in
Capital Project Analyses

The purpose of thls airgram is to suggest the most appraori:
"'.C‘oklodology in presenving and calculating the economic rate Uf racicn
: fox capital projects in both the Q:s;;. ol scopes of service:s foi
e ..t,u...,...u......luy' stuaies financed oy AID and the preparation of &= an

A suwimary of the major suggestiions is listed below. The rationc.. oo

. ;. + tne adoption of the analytical techaiques suggested hereir cdinet e e R e
VAN connents as to the use of these techniques are mcludercfﬁ.“ TA3 secuions

o following the summary list.

LoU |

e | SUMMARY OF SUGGESTIONS :

I By | ; L ,

TREAS | 1. The annual cash flow system of presenting and ox canizing i Ly
oasic information on costs and benefits should be utilized.,

i 2. National economic profitability is the must suitable me.sure
of' the economic justification for project selection by AID. Whenever
relevant, shadow or accounting rﬂ';ces for the more significant cilcients
in the project analysis (e.g., foreign exchange and labor ccsos) shruld

. oe incorporated in this calculabtion.

J i 3. The internal rate of return (IRR) and the net presenc valik

| (N2V) method of discountinb the amual cash Ilows can be uvilize Sor-
chm;cably in many of the profitability appraisals. The results ¢ ©v.o
LRR aidcounting method will rccessarily be related or comparcd = e
Chejosalen _';.‘at,n_on of the oppor tumuy cosv of capitval in orde. tc pro .. -

, criterion for investment decisions. The NPV discounting meciod .
drecvly uvilize the estimated opportunity cost of capital in ta.
ca.culations of net present value. ey = o \
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L. Ia comparing project alternatives that are¢mutually exclusive; wnec

NPV Clscounting method is preferred to thne IRR discountin oy =5
n project alternatvives are included in the analysis and the
e of the projects differ, sciious consideration should be given

i
n equal vime: duration basis.

o
fLb)
.

the alternatives o

64 e ust gl assumption as ©o the relative constancy of cosus anc
vevins over the 1ife of the capital project, if adopted, should be explicitvly
1 jusoi edure discussed in detail in the projecs

)

TR AT e AT AT

LNTRUOUOL EUN

p Lo O s ITAD A n ~ ,-. Ay i o A e
As mentioned’ in NESA CIRCULAR XA 2121, dated March 95190 (i THe cEnEs o
secilons ol Feasibility Studies, Zconomic and Technical Soundness anal 5
Uapival (Projects; i My 0.91221.2 (including Supplement Not 1, 8M 012215 tleil Gl
o)

f revision. Preliminary drafts of various chapters i

prepared by PRC/SMAD and distributed for comments. NESA CIRCULAR | s
orovided the USAIDs with revised guidelines in regard to highway Lians onue-
tilon projects. V' In early December 1967, NESA/CDE forwarded to various ...

i2ces in the NESA region and distributed in ATD/W copies of a
civitvled, "Economic and Technical Soundness Mnalysis of Electric Pover
2rojecvs Submitted for Capital. Financing," prepared by Dr. H. F. Jones uncern
contract to NESA. It is anticipated that this final report, as revise . ue
rellect comments received, will either be recommended to A.T.D. for agercy-
wide adopuion mxm or used by this reégion as a temporary replacenent Ior vac
relevent chapters in the existing Feasibility Manual until such tine as & ~ew
manual nas been approved.

' :
s, 4w dus A

It is unlikely that any final revised feasibility manual or series o
Januals on specific types of capital projects will be completed in the r:oo
iucure, The purpose of this mxmrimncdor—rooc CIRCULAR ATRGRAM is oy oxoyiae
in this interim period, with guidance in one specific area of cioisai™ ;*3,

JSAIDs,

profect analysis, the calgulation of the economic rate of returniichic ouine
projecus. It is NESA/CDF's belief that this subjectiisiinadequateiy coverca
and discussed in the existing Feasibility Manual. The system of enalys. .
presenved herein snould be incorporated, whenever applicable, din tie scoies o
serviices for feasibility studies financed oy A.I.D. and in the prevara . .n

of loan papers for capital projects.

{he guidelines presented in this CIRCULAR ATRGRAM should provide w
grecter degree of wiformity in the cconomic rate of revurn calculavions
included ;Q loant papers and ATD-financed Tfeasibility studies. It is
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and expansions of the conteats of this CIRCULAR

made vntil sucn time as:the revised Heasib: ;;zv Menuet-nas ‘
5 - an - 3 b Tr AT |
gecn completed, Comme 1ts from USAIDs on the contents oil tni C,QCuLLL

TAGRAY or suggestions as to i related vopics that might be covered in
Iuture circulariairgrams are inviiveds

CASH FLON SYSTEM OF ANALYSIS

In appraising the profitability of capital nrojccts, NESA/CDE suz £e5TS
uhatu the cash ilow system of analysis oe adopted as the baulc methnod o
genizing the economic information directly relevant to the proposed *.vb“"
ment. In the cash fliow system, the significant element/ils tne tim;ng o
ssvinated ¢ /projected receipts (benefits) and disbursements :
({9 Lhe project. It is suggested that the time period used in
casn flow information be annual.

)
e

Tr.e major advantage of the casn flow system over the more t

yoical methods is that it provides a time~phased estimate ol the povtern

.celots and expenditures over the assumed lifetime of the profect. o
tment decision, a primary concern is nov the net differcrce CEr

D0S and etnenditures over tne assumed lifetime of the projecc il
bution over time of this relationship. Assuming, Ior exam;;u; (ool
voval i;.baump“t oumlays and total net receipts are identical and the con-
Struction (or pre-production) periods and the project life are the see, tae

"“upL~aub choice between two alternative capital projects would be ¢ .icr-
ed by the distribution over time of the net cash flow (that is, recciuts
nEAnNusS b“ucnuluurbs) The capital project with the higher net cash Ilou
during the earlier operating period would most likely be the project chocen
for financing and implementation. The primary rationale for such an inveso-
lecision is the assumption that the value (cost) of one dollar received
Year 1 exceeds the value (cost) of one dollar to be reccivea
some future date.

The cash flow system is defined as the incremental cash receipts and

expenditures solely attributable to the commencement of the capital pisjiect.
Expenditures are the sum of the following items: capital outlays, sucia &s

tie investment in fixed asseuvs, the initial level ofworking cap tal pius
cnenges in this initial level, and any renewal or replapﬁmenzwo; ;lfum :;sezs,
and non-capival outlays, ' such as operating, maintenance, overnead, sel.
arna other current costs of the project. The differentiation between cadival
and non-capital outlays is irrelevant vo the analysis. In . the analysic Ddoth
are considered as cash ouvlays and involve the use of resources in the uine
teriod in which they are projected tvo occur.

Receipts consist of the projected cash income to be earned by the project.
For most industrial projects, the cash flow income will be based on projected
sales, n0u necessarily on actual receipts. The working capital cash outl
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\1f inventory is reduced) ahd thus in effect an addition to

This definition of working capital differs from that adopted in calgou-
~auviigifinancial rates of return. Financial ENalySLosnorMmally fasiing works
ciplioal vo dnclude the difference beuwween current assets ) G
&l accounts receivable, etc.) and current liabilities. 3 4
reflects an effort to adjust the salcs projections in the cash low aneiysig
Tor leads and lags in payments and receipts. In economic Lerms, jworkiqs

oltal items, such as cash, accounts receivable and accounuvs payanle. saie
) ) i Ay 5
) %
v

A PR S Ty e SR ~ e o R e B A .
Linancial dnsvruments, and are not an ac

IRuSeiofiresounces, The ue. of 1
ciol Jlow system in economic analysis is only concerned with
: Sl

Tie alllel Losource
e perz.od, et walcn oime LU L3

al_ocation projected to occur in any given

Interest payments are excludcd from the cash flow. The interost & ciow
is takken into consideration in the discounting procedures discuss |
section., Interest during construction is excluded, as well, assuming viat Uhs
analysis begins in Year 1, (the yecar in which the initial incremental
expenditures are incurred).

Non-cash charges, such as depreciation on fixed assets, are Like Lse
excludea from the cash flow analysis. Repayments of loans and DaYMEnise 5l
divicends are also excluded, since the discounting procedures discussce wzlow
reflect nev returns to the project after recovery of the invested capite..

The annual periods used in the cash flow analysis should comicnce - aon
initial expenditures are incurred irdhe pre-production or constructioc: veriod
and conclude in the last period (of the assumed lengthiofilife ofi the cen i at

t), at which time salvage or market values are assigned to the iss.

3 e

working capital remaining in the project.

£
0,

—.CSRUAL RATE OF RETURN (IRR) AND NET PRESENT VALUE (NPV)

2 preceding discussion provided some general guidelines in organizing
They pertinent incremental cash flows relative to a capitaliproject. [Tho next
Step is Go devermine the most useful discounting procedure that will coners
fuvure values of net cash flows to present values. There are two 1enes
methods of accomplishing this task. One method is to apply: varicus dicsount
s to the cash flows until the net cash flow equals or approximaces & Zero
value. The discount rate that equalizes the presentv fen: value of the
Deyaients and receipts of the capital project is the internal rate of +o-
(IRR) of that capital project. Once “his calculation is campletearant. :
esvimated, this result would be compared to some minimum atitractive rio - - <

e or opportunity cost of capital (to be discussed later), to cdetermine wheuner
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value ol casn inflows excee joi resent value of cash outlays). In those

g&5es in wnich cheiresults o
Tie opportuwnivy cost of capit

o)
F k),

3
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o

rYor the majority of project evaluations wiadertaken DYy ATV D eit
metnod of discounting cash flow will be accepteble, subject to the special
considerations discussed below. The additional)calculating work that may he
invelved in tne IRR method is relatively minor and insignificant when com-
pazrod with the volume of details required to construct the undiscounted Cesh
5. The choice of one 'or the other discounting method is a funciion
¥ of the type of project being appraised and of whether project alter-

navives or comparisons are part of the project analysis. For example,l 1L
the projecv appraisal consists of a private sector industrial project, the

results ol the IRR method--a percentage return--provide a more comprehcnsible
oy

and simple interpretation of the economic rate of return that the project might
carm. Using the NPV method for that type of project does not resuls ir an
cQually wnderstandable interpretation, since its results--a dollar amo.sic-—-

icant only when compared to the investment (or at least the irisial
investment) outlay.

The NPV method may be particularly us
¢en mutually exclusive capital project
¢ of variations within gbasic projec
S

-
¥

s that have similar objecuive: or
. For example, the ccmparison
in a highway construction project.
apital outlays and other costs for each alternative are likely to ciffer

11 as the benefits attributable to each alternative. Using the N2V

counting method, the basis for choosing the most economic alternative

reasonably straightforward; the alternative with the largest net present

U the given discount rate is the preferred investment. The NPV rethod
n

2
=)

eful when the comparisons are mads
T
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1t is suggested by NESA/CDF that in any camparisons of capitval droject
alucrnatives using the IRR discounting method that the durabtion o the vime
period of the analysis be equal. Althougn the NPV method theoretically dces
n0T require similar treatment as to time equivalency in the project analysis
INESA/CDF suggests that the equating of time periods also be given scricus
corulderation when the NFV discounting method is adopted. The adoption o
LG equivalency may be significant for capital projects in which vhe alioo-
natives under cansideration have significantly different lengths of lilc and
capltal invensities. This would be varticularly important, for exanple, in
tne comparison of hydroelectric, oil-firedeand diesel alternatives o2
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cneraving electric power, since uiclr Lives Vary significantly.

cy, when related to the longer-lived capital project, ‘tends to focus
of the capital project and

o) a more comprehensive !system analysis!l approach that may provice addi-
tional, useful analytical insignts.
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NATIONAL ECCNOMIC PROFITABILITY

: One basic criterion in project selection is the economic impact ofic

' capival project in werms of national economic profitability. National cconcixc
profivability measures the rate of return ecarmed by the project by discounting
“he rlow of social returns (receipts) and social costs (lexpenditures) either
oy tvhe IRR method or by the NPV method. Tne difference in the results ol it
-+ methods are no different than those mentioned previously. Ii the IE3
-oirod results in & rate of return equal or exceeding sSome accepvanle oOLpor-

on is favorable. I the NP

si \
value, the project decision is

a
tunivy cost of capital, the projectdecl
vesults in a positive net present social

o P -~y 0y
favorable.

The underlying basic information used inithe calculation of naticnal
cconomic profitapility dis different from that used in calculating the ==
financial rate of return to a private firm or company. Taxes paic arc cc
4o vhe private firm; subsidies received directly or indirectly are ad.:
to income. w0 the economy, btaxes paid by an operating firm To the gove

or subsidies received by the firm are not considered costs or Teturns. Licy

%
neflect income transfers between the project and the government, notv Zcuia.l
resources used in the project. Similarly, the private Tirm accepus uae Markem
orices for both its products and input costs as basic operating dava. To v
cconomy, these gross returns and Costs may not reflect economic values. Tae

casn Tlows abtributable to a capital project when calculating a financisl LEE
rate of return might therefore have to be re-valued and recomputed To Gerive

:he social return and social costs used in calculating national econouiic
rorfitaoilivy.

'8 ct

National economic profitability, as mentioned above, deals with ‘arfrex
concepts of benefits and costs than those dincluded in calculating Ifinanci
ritcs of return, and these concepts have different levels of economic
measurement. The following table outlines the general market combinations
“het will oz affect the valuation of output and costs of the caplue.
project and the computation of ecanomic rate of return calculations byt
project analysts:

TmTAT A QQTTT T
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Category A Category i3
———————————————— B e
Veiuavion of Output and
Costs ] Type of Outout
CASZ I -~ Market Prices
DOMESTIC FORBIGN TRADE
(Items traditionally (Exports and import
not entering inter- replacements end inter-
CASZ II - Shadow Prices national trade) national trade items)

AlD =5:39A (9-62) CLABSIFICATION PRINTED 10

For Case I, in which market prices represent social velues, ammual capital
social costs are the capital outlays defined previously, less the customs
auties and similar taxes, if any, on imported investment goods recquired for

vhe project. Non-capital social costs are identical with the definition used
in the previous cash flows discussion except for customs duties, gtc., on any
imported ymaterial inputs. OCustoms duties are excluded from the concent of

T A vy BT S L

social costs since they represent income transfers (between the payexn and the
government) and not resource costs.

Income taxes and other taxes included in the cost structure should 2lso

oe idenvified and excluded like customs duties. For some types of projects in
wnich demestic cost estimates appear to be significantly highen than the cL.i.L,
orice of similar imported items, the possible distortion introduced into
corestic costs by the tax patiern may be particularly important. NESA/CDR
suggests that project analysts give this analytical aspect special avtention,
particularly in cases!of import substitutes.

omromioor External economies or diseconomies attributable to the coapital

oroject are added to or subtracted from the cash flow outlays. Ioxr scme
capital projects, the identification and guantification of cervain exssrnal
relavionships may be feasible and worth undertaking, and could affect =he
final project design; e.g., the valuation of aglicultural Ccrop losses directly
associlated with the production of sulfuric acid could be a critical clemens

in site location, The identification of these external relationships is not

usually tne major obstacle in the enalysis of these external factors; ratner
Guantification of the identified external relationships is the orimary.

ve

proolem. Wnere project analysts have identified these external relationsnips
and assigned monetary values, it is important that the basis Zor tne
gquanviiication be clearly explained in the project report.

The measurement of the gross social return element in Case I can
+ogically be divided into two major categories. Category A assumes thab
Lo output of the capital project is neither an eXportable item, & direct
import Zzexm replacement, nor an item that normally enters international trade,
the proper measure of the gross social return is the estimated free competitive
domestic market price of the output of the capival project. OCatepory B assumes

UNCLASSIFIED
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that Ve ,—anpd output of the capival orodecn EomEXi will be exoented, wirtl
reolace dmports, or will add to current output a new item that normally does

enver international trade but is nov being imported or exported at the

:l.. [Tl ICIoN) u..... Wichs

Jor Category B, assuping thac the outpuv of the capital project is
corisidered as! an import rbu*acemeﬁt, ‘the pr per measure of the gross social
revurn of the capital project would notv. be the domestic marked rricc ol uhe
oubput of the capital project, but the cost (excluding customs duties) of

v

importing an equivalent amount of the item. In this particular type
Q:;;N::, B 0rojuct, the measurement of net social returns, as defined
VioLsly, would be the annual total value of the equivalent imports less T
anaual cash flow outlays of the capital p:odeCL. Exx)or'oo.blo—fo*au ProGi:

ol t& capival p“oaecu would be valued at the estimated f.o.b. export maries

o]

vrice and nou the price received x by the producel as reduced by exgont
taxes or increas a by export incentives. Thne use of one of the Cavegory o
metaods of measuring gross social retwns will require project analysts o
include detailed product ldepn;¢1ca:10ns, information on world mariet »nrice
trends for the product, c.i.f. costs: to the port of envry for imported items
or I.c.0, prices for exported items and, if applicable, estvimaves of ingernal
Trax.sport costs to the site of the project if it will produce 1mco*u raple
ments. (be/uDr 1s aware of the difrficulties in obtaining, and the pi

involveac in properly interpreting, prices and trends for many items entering
invernational trade, but this analytical technique is a necessary element in
capitel projects analysis.

For Category A (domestic-oriented output), the analysis may be some-
4ﬁul ©o make., The gross social returns can be measured DYy 3
ve market value of the annual output of the capital prOJPCu, adjus
relevantv for any external diseconomies or economies. avegory £,
nenvioned previously, includes capital projects that are doweonlcu Ly—
oriented in output and competition. The valuation of the output at compevi
itive market prices of industrial projectvs should include excise taxes, unless
sucn & tax is levied to offset various extermal diseconomies atuributed To
tne projecv. Although Category A industrial projects in some LDCs uncdoubtedly

] ments of monopoly pricing and profits, there appears tol be 1o
method of handling this economic distortion in the project analysis.

Ol
Al

CQ

c

[

The prevalent situation for practically all of the countries in
NZSA region in which A.I.D. makes D“OJcCu loans is likely to fit CAse I&
(shadow-prices) rather than Case I ( larket prices). In those countr

5
d to over-value the local currency ¢

official foreign exchange rates ten 1d,
in same instances, wage or labor coste may tend to value these factor i:puts
above wnav vhey might receive in a more competitive market for labor. .n
crier to properly measure social returns under the conditions of Case 1.

tne project analyst must substitute an imputed or substitute value for caese
distorved market values. These imputed values are normally labeled shadow

UNCLASSIF
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urse,

ed in monetary terms, they do not reflec
gemenvs. The imputed values may, of co

Gese IT, like Case I, may be divided into Category A and Cavegory B
In Category A, 'since the output of the capital project isicon-
wered as domestic-oriented, the valuation of gross social return at the
dorestic mariet price would not require revision fram the Gase T situation
uniess monopoly elements are considere significant. In the valuztion of
tnc social cost, the matter is somewhat different, since many domestically-
oriented capital projects may contain significant inputs of direct and
~ncirect Toreign exchange expenditures (see discussion below) in both capit
inon-capital outlays. A re-evaluation of the total Torelgn exchanie
v the domestically-orielited capital v
urement of project costs at the official exchange rate had been
On the other i1o~d, the domestic labor costs irdluded ir the
analysis (both in consvy > tion costs and operations) may be over-
cause the market wage rates used to compute laboxr costs do niot

v real costs to the economy in terms of any alternative use of the labor
in the capital project.

5 jer (o)

1

o

-
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Shadow prices in Category A project analysis are particularly Signiticant
n maiing the economic choice between the alternative producvion techniques
availapble to attain similar objectives. A capital-labor factor relatiuvichip
“n wnich the foreign exchange component of the capital investment was recle-
vively large might appear to be an efficient use of resources at the oificisl
cxcrnange rate for foreign currency and at the market labor cost. At some
given snadow price for both foreign exchange and domestic labor, this effi-
ciency relationship could look drastically different and might suggest a
oetter way for the national economy to produce the output (assuming techno-
logical Tfactors are not of over-riding significance). :

The impact of shadow prices for foreign exchange on Category B capital
projects would be greater since both the social reburns ang socizl cosis are
direcviy affected. The social return would be valued at the import costs. or
expont values previously discussed, adjusted to reflect The shadow excrange
rave Tor foreign currency. The calculation of social costs would be affectied
in Jre same manner as discussed under ategory A.

The direct foreign exchange components of the annual cost Stream; 's
They are usually readily identifizble as direct imports, are not necessarily:
the most serious problem in valuation in Case II (Categories A and BIS Many,
; 1 projects contain significant elements of indirect foreign excian
tnat are not readily identifiable, nor in some instances, when id
iy enendole to quantification. The indirect Toreign exchange coriuonent
0= oroposed capital projects has deen generally ignored in NESA's capitel
sroject, analyses. For example, the capital project under review may nlan o
purcnase various raw material inputs from a local firm. These raw meterial
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Lruus are usually-reflectved in project reports exclusively as local curmency
Cosvs, In actual fact, such local raw materials may contain s*UML‘*bu.; &nounts
of Toreign exchange expenditures.  'Me local supplien may. have vo use foreign
execnange in orden to prcduce and, supoly vhe projected materials reguired by
vne cavital project under examination. Numerous other examples can be vrovided
Lo dllustrate the ways in which indirect foreign exchange costs are relevent
TO The w.cu.}[b._s. St e e
Althougn NESA/CDF has used foreign excnange shadow prices in the u‘v;ysis
o several recent capital projects, the basis for the values assigned o tie
foreign exchange was not the result of any concerted or extensive research
erloru. The numbers adopted in manj cases were obtained from both AT D). =aad
<on~4,1.D. sponsored studies that either recuired up- dating or were Jiab fusviciet
in certain theoretical aspects. NESA/CIF ‘adoptad these foreign exchange
snacow orices because even these approximations mm were considered to be
superior for project analyses to the official foreign exchange rabes.
vle would appreciate information from USAIDs on any current or contenolaved
research program to derive estimates of shaow prices for foreis excaange wand
Zabor costs and also the indirect foreigm exchange ccmponents of capitel srojects.
Comrents Ifrom USAIDs on the value or direction of research efforis in this
area would be appreciated.
OPPORTUNITY. COST OF CAPITAL
The ooporturity cost of capital is the most appropriate investment
criteria oy which either to discount the armual flow of net social reclins
(social returns less social costs) and calculate net present value or to
easure wnether the results of the IRR calculation provide an accepuable rate
ol return on the capital project. In economic terms the opportinity cost of
capival concept adopted herein is measurcd Oy the net social returns that might
nave oeen earned if the economic resources had been allocated %o an alternative
capival project. The opportunity cost of capital definition is inherenv in
all economic decisions and assumes the existence of economic alternatives TO
any given capital project. : I
Liverature on economic evaluation is re eplete with discussions as to bobn
DRI theorczlcal and empirical bases for selecting the OPPOrLUNLTY COST oL
capival., :SA/CDE suggests thav USAIDs adopt as the measure of the OPPILLHUNITY:
cost ol capital for all capital proje ects, public and pr1Vate, the expected or
actual marginal productivity of capital investments in the private sector o
tie economy. The marginal productivity of capital investments in the private
seécuor would, “owever, be adjusted to reflect the social returns previonqu
discussed in the national economic DI OIluabLllty section (e.g., the oppor-
wunity cost of capital would be the return on private investment before, nov
afver, taxes).
UNCLASSIFIED ;
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Jegus Vacwed Dy LMY DYETYDe O D1 )
orna siidelsreisus v 1 ﬂsovidc Tfoxr ditfferenticl riaik @
e ;L,ic guazistical inZormation :rom wiich neasures of the social ma:
capitaliin/the privetel secvors dre 1ikely to be obtainen zclate
capital oro;ucts oZf varying age. Oux primary. codcern
ofinew capital projects and the WVeeapiiidnyior ne
in one future. iihe stavistical S eiso
J&  Iuconplete as Lo sector coverage (provably mainly lerger dnaustrial over-
ations) and deficient in basicidata accounving or financial concepts ravaer
vhenieconoic data).
vhese deificiencies, une o,;o:buu*uy cost of nasen
UCUiVity of capital inthe Drivats sector is sbill cona:d
better guicde to decision mu;ﬂug than ovher neas az“;.
a pracvical maveer, for most of the pro‘=ct analyses 4 the
annual discount rate or minimunm uccenta 1e neturon adopued fon
Luecions will not bsiin the li percent ©o 6 Percent ‘rangec used meny:
{iigs in vihe past, but in the 10 p v to _O ae”cﬁﬂ+ LANZE « FUnmARie T S e
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r

sie 10 percent to 20 percent rave of reburn range ud””CSBCQ woLla
necessanily wary byr country in © on. '“SA/CD cannov i:dicauu
preciscly wiat specilic opportunivy cosv of capital reflects an accu o
@velustion Ior any specific type of project at a given time in one con;n:g.

aware of any past or curreat research efforts that could provice
nformation. NESA/CDF does have limited kmowledgze o :

rts giving rougn estimates of opportunity costs of X

ntries. USAID comments and information as o any. curieat on

researcn on the subject, wnetner in the Mission or oy ovher
be aop ceciated. Along with shadow prices and indirect fore

o)

crClange cos5Ts menvioned previously, NESA/CDF is interested in encouraging
operationally useful economic research to oota;n better guidelines than
snvly available.

REDATIVE CONSTANCY OF RETURNS AND COST K | :

-0 tae past, most capital project analyses have tended to a: URay
¢ relationship between returns and costs will remain const tantiover the L1ife-

&
4 oD,

viie of the project after same plavesau ox point of full capac lUj vuildzavion
nas oten reached. Such an assumption was nrobably predicated both on ﬁ:;
&sswiivion tnat this relationship was a r=dsonable approximation o futl

events ana on the requirement to simplify the analytical procedures.

< - o

n une future, NESA/CDF suggests that this as tion, if Used in thé
auh-Ju_u, ‘be expllclt 1y stated and the basis for the adoptio
Jor some of ‘the LDCs, such an assumpoion may be pl b

i
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~LVod Projects not a significant element in the analysis o otiterns, L
LEHX vo provide a biased project evaluation and overlook detailea anaiysic
economic problems intrinsic to the investment decision. Parvicular atvention
should be directed to the movement of real wages which, in the past, Ior many
ZICS have not been readily offset oy increases in labor productivity oz
Price increases.
rrojecv enalysts snould kecp this aspect of Project preparation znd

evaluation in mindidin developing or reviewing the cash flow enelysis présented
Tor the capital project. An explicit justification of the methodology ecdopicd
C&l brovide additional useful insight and wderstanding of the structure o
Tne capital project.
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ensitivity testing by varying the critical variables in the project

167]

enalysis and interpreting the results is an intrinsic element in project
anelysis. Even if current cost information was monmd considered accurase and
the market demand and price projections were the result of a Togical &g
Ttecnnically expert approach, some Iform of sensitivity testing is necessary .
2roject resulus are determined by future events containing elements ol
wicertainty that are not entirely susceptible of analysis. For meny of
capital projects submitted to A.I.D. for possible financing, :

5 ent information even when the leasi-

sidered vo be of high professional 1ty. Whatever the source of inicr—

As mentioned above, the primary emphasis in any sensitivity ctest should
o¢ the critical variables. These will vary fran project to project, oub
usually include construction cost estimates, sales volume (which deperids on
farkev demand, distribution capability and production performance) or wait
sales price and significant elements of operating costs (e.g., fuel cost for
an elecvric power plant). The choice of the critical variable is nov u.e
mejor impediment to good Sensltlvivy testing; the primary obstacle is one
range of values or probabilities wnich the project analyst can assign Lo the
critical variable. One popular method is to assign values to the critical
variavles and label these as optimistic, conservative and pessinist 283
Ceasible, such classifications should be accompanied by mxzom some effory co
ce provaoility factors in the various cavegories. If categories arc used,
fen the considered judgment of the project analyst as to the provability of
vnls event happening might be added to the analysis. The personnel TEVIerang.
or analyzing feasibility studies and preparing loan papers should nave the
benerit of some quantified Judgment by the project analyst on such
prooaoility Tactors.
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The Tollowing brief 1ist may be .Ssgistance to personnel in USAIDs who may
desire further detail/ on same i jects discussed.
+neCapival Budgeting System
Bie Jrand St Smidt
b b MacMillen Company, New York, 1966) .
Investment Decision: Rules for Action and Criteria Zoxn Choice
g Massé!
3 s 5 ZmN
¢ Hall, Inc., Englewood Cliffs, New Jersey, 1962).
A Oritical Survey of Project Planning
by J. L, Tryon and F. E. Cookson
(Center for Development Planning, National Plann ning Association,
March 1966) . A monograph prepared under research conbtract Tol ATD
(revision of M-8L06).
The Economic Choice between Hydroelectric and Thermal Power Develcment
oy H. G. Van der Tak (World bank Stast Occasional Paper Number One,
LZRD, published by the Johns Hopkins Press, 1966).
Water Supply, Economics, Tecanology and Policy
j. Hirshleifer, J. C. De Haven and dJ. W. Milliman
' (The University of Chicago Press, 1960).
Preparation and Appraisal of Transpoxrt Projects
03 ClelL G. Harral
Trc* ort Research Program, The Brookings Institution
Wash nguon, D. C., October 1965 (an AID-Tinanced research progran).
RUSX
Cable Room send to:
= AnCETa 067 ombo
KomdKabu :
| Katnmandu
: Lahore

New Delhi

(e
. UNCLA SIFIE
AlD=5-39A (9:62) CLABGIFICATION PRINTED 10-

7




