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1. Obgoctive f the .“:a‘!;u;’x}_

The qurct ~f Arnb o untries for eccromc anl sociul progress inevi-
tarly irvolv:a tho tasic protica of allocating limited recources, such
as labour, ana, cri-l and adriristrative tnlent, capital, foreigr cxchange
and natural resourcss, for erample, ar-tle land, water and minernls, tc
their optinnl use a8 w8 to yleid ti. best coonemie results, s ~h country
has tts owr development =i juctives and this in turn requir:s ti.. resourcas
to be mershalicd ant judinicusiy allocat i in order %o attain thuese objec-
tives. The use of resources which are 1i it-d f r one obctive implies
their reduced awvailability for < ther obj.ctives. 1f avaei.able resources
arc applicd efficiently, the number of ~t,cctives that ca» be pursueq
sirultaneously increiser  Devclopment plonning theief sre requiree
firxing and ronking of objectives and efficient ~llocatior andt use of
scarce resourceg. Once olbjectives re catatlist:d and ranked, indivi-
dual investment proposal: have *¢ bu eorutinizod in ord-1 to letermine
whether and tc what sxtert they can contribute towards achicving the

desired rerulta.

Investment deci.ions form au eseenti-! port of the development process.
¢ more sound the ma ) rity of investment duclisiomeare, the more gsuccess-—
ful a dev lopment procese will ve. 1t is the sbjective of thie Manual
to help improve iavestmcul decisicns in Ar.b couintries. Improvemert in
this context has threc aspe s, i.e. sclection, mo-ii fication and rejection
of investment proposals. The criteria ir the Menual should first of all
facilitate judrement as to which projects mect the national objectives
most effectively; secondly they should aid in the modi fication of
projects im order to make their contribution positive and mcre effective;
thirdly they should assist in rejecting those projocts which even aftér
modi fications cannot adequately serve the naticnal cbjectives. The
application of the criteria in the Manual will aot only answer the ques—
tion whether the limited resources will be use! efficiently in a perticu-
lar project, but alsc whether alternative inveztment proposals would
contridute more towards nciional objectives.

It is well known that at present there is a gap between the theory
of project evaluation and tho praotice of project evaluation. This
spplies to commercial profitabdlity, too} but it is partiocularly




acute a8 Tar 18 rati.oral j rofitability s cucerrel. The literature
n naticial ‘enefit--cat a.alyeis sugeests . nurber of .onprehencive
scpristicated arproaches which arve not appropriately tailored to the
economic reality in developing countries ar! whici wre *herefore not
applied ir actual yractice. 7The gup betweeo theory and practice in

8¢ large tra* they .airnot fin! a coreon languase The theory offers
mere and more alegant, cophicticated techndgurs;  8ince cne does not
use thege tecrriques in practice, the ;ap betweern theorvy ard practice

Lecomas oveln larser.

The ot iec*ive in irafting this Manual ‘8 t. coniributce to narrowing
the atove-merticned gap by supresting a ~onsistent, relatively simple,
easily undersiandadle, ~peratioral atep-by-step approach for national
profitability analyeis ir developing countries  :ar conviction is that
it is better to offer an operrational methodology ror approxi~ate assess—
mel.t of the soundness of a project with a tolerabl« degree °f precision
rather than rccommending very sopristicatced procedures which claim to
neagure comrrehersively all the effects of a project but which cannot

Ye put {ntc peration i1 reality.

A3 statcd above, the ;reparatirun of this "anual was motivated by
the absence cr shortag: ¢ explicit and workable critcria of project
evaluation ir most Arab ~cuntries. The problem came to focus at the
1372 Regional Trainins Worishep for Proect Evaluaters from several
Arab countries h (i in Caire unde: the aucpices of TDCAS and UNIDO
Their suggections cvertualiy led to the decision to prepare an opera-
tional marual on nroject evaluation which could be easily understood
and applied ir the Arab countries in the wake of their present techno-
logical ard data availability constraints. The main concepts of the
Manual as well as its elenmonts have, therefore, been subordinated to
the prevailing conditions in the Arab region in terms of skills,

availability of data, time pressures, etc.

The Yanual seeks to prescnt and, where possible, to synthesite
some "ajor approaches, ccncepts and criteria of project evaluation
for the benefit of project evaluators in Arab oountries. It is hopec
that the Manual would be helpful to project evaluators in aoquiring
and/or sharpening their tools of analysis. It is also hoped that the
evaluators, after becoming acquainted with the techniques outlined in
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this Menual, will find it scimple with regard to both application and

interpretation of results thus leading tc Letter cheices and i-proved

investmonts.

3implicity wa - the d iratirg objective as thi{s “"anual was designeld
and written. This -ay ciuse some difappoirtment to the more acidemi-
cally inrlined fraction »f ;rofes:icnal econorirts and finanv:ial analyst*s.
But if tiis aide the Manua! in being practically zpplied by those
responsitle for t.cir investment “ec181¢Ti8, viv , the Ministiries, Lanis,
assorted developrent agercic3, corsuiting firvs, and putlic and private
entrepreneurs, its luck of =onhistication me, be balanced out by ite

practical impact.

This Manual it based or the sirple philoscrhy tha® the aim of
project evaluatior is to Aetermine whether a project i acceptable
and, if it is, whethor it is 1he best alternative ava. arle  The purpose
{s not to measure with great accuracy abscolutely all i{irect and indirect
effccts which a prejcct may have on the ceoncy. It is important to
measure and/or take into account only those effects which may have an
impact on the final investment decisicn, i.c¢ to accept, modify r reject
a prcject. This is wrat really matters: tc find out if a project is

acceptable, not how acceptable it ie.

The above-stated (i jectives could be achieved only if the authori-
ties conc rned in a leveloping country are willing - n! act accordingly
so that the formulation, evaluation and selectiun of investment projects
is based on certain minimum elementary reasoning and logic and is not
an arbitrary rubber-stanp ~xercige carricd out by instiuction of a
deoi si on-maker to the project evaluators to "prove" efficient, by way
of implementing consistent scientific methods, every investment proposel
they want to impleuent for one reason or another. Any project evalua-
tion methodology could be easily discredited and its use reduced to
nil if one oannot, or dces nct want to, apply it properly. The project
evaluation teohniques are only one of the tools in development planning,
though not a magic tool. These techniques do not solve the problems
automatically and eaeily. They oan only aid those people who actually
wish to take well-founded investment decieions. If the above-mentioned
reasoning and logio are not available, even the most comprehensive metho-
dology for benefit-oost analyeis is hopeless and the project evaluation
exercise is a waste of tine.




The Marual is 2t - nt t- be a trxtboci, [t ooald, if supplo-

mented by aprropriate reading ~ateritl, scrve the purpose of assisting

iv the vduratior of oooromicte, aocountants, firarcial analysts,
erzircers and . ther prot oo als in the ethe-tclogy f benafit--ost
aralvsis

rE Scope and Applicaviiity of tr- “erund

Project evaluati™ c.vore a wide ro.e  { questi.ns:  arket
analysis, appraisal of techuical feasitiiity, adequa.y of financial
arrangencats, management a2nd staffing, 1. ,ml conditione, etec. All
these aspucts enter the Ma.aal': scepe orly indirctly, i.e. to the
extent that they affect a nro ect': commercial and national profitability.
In other words, th¢ Manual is mairly ccncerned with a project's profi-
tability frem the poirt of view of the enterprise on the one hand and
the nation as a whol. .. *the oth.r. It provides a step-by-step
approach to zsscssivz the financial and cconomic impact Of an investment

proposal.

The intention in drafting this llanuzi was to prepose & methodology
for evaluating mainly the ecunomic «fferts and only some of the social
effects of an investment project., A project has other different aspects
too=a wide range of social aspects a8 well as political, strategic,
ecological, demographic and other {mplications Al' these aspects,
along with the econoric ones, are taker into account at the level of
investment decision-making. Thus the appraisal of thu non-economic
implications of a projroct is almost exclusively o prerogative of the
decision-makers and not of the project evaluators. This Manual is

addressed to ilhe latter.

The Manual is applicable by dosign to industrial projects. No
narrow limits should be secn as regards the kind of industrial branches
which can be included. It can also be applied to service projects in
the fields of transport, clectricity, communications, ctc. Basically,
the evaluation approach will be the e_..e {irrespective of the industrial
branch; it does not, however, preclude some differences in the compu-
tat.on procedures from one branch to another. An understanding of the
criteria which, according to this Manual, determine an investment's
commercial and national profitability will also permit the evaluator
to judge its applicability in border cases.




This Marnal is ty no reans ‘rtended to >« A ruli. o sector Fondhoo
as will be atreaped agein later. kven though private entreprercurs
will ‘end to mare their investnernt deciafcre preimar .y ~n the bari3
of simple commercial profitacility sriteria, th.y  utitize sc7=
national rescurces and at .. pcirt °r asothor they wll have to
approach the government and i*s awencies for fi.:noing, 1imgrt
licenses, asscrted yermite or to tilize tre oati nai utilities,

{.e. power, transpert, etc. There is neer f£ora  otter inderctacding
between the Government auth rities, industrialint-, barers and con-
sultants regariing the plans and d.veiopmert ob -rtives in rrder to
create a motivational directiovn *imt will rpur the “eveloprent proc-ss
along correct and desired lires A Yanua: ~f 'iis kird, if widely
distributed anl ea'ily understond ty a wiie range of rrofessionals in

government and irdustry, shoul. contribute toward. this and.

The Manual is supposei tc provide operaticral guidelines for
{ndustrial project evaluaticn to all Arat courtries. It is desi gned
for a group of countries whicl differ considerably ir terms of their
levels of development, socio-economic systers, objectives and priorities,
de:isi n-making mechanisms, resources, availability ~f data, skills
of project evaluators, etc. For such reasorg, the Manual' s ecope
obviously has to be fairly broad and different in comparison to
netional manuals or guidelines for pr ject evaluation. A country which
is sparsely populated but commands rich natural res.urces faces different
development obstacles compared to a country having both rressing popu-
lation and balance of paymente problems. Again, alternative approaches
to economic advancement will be necessary where neither human nor

natural resources are abundantly available.

The Manual, therefore, does not advocate the use of a single
indicator for asscssing commercial and/or national profitability, nor
does it attempt to combine various aspects of national profitability
into one global comprehensive criterion., An attempt of this kind would
require weighing differemt indicators and would involve a claim that
both the selection of, and the weights given to, specific indicators
are equally relevant for all Arab countries. For this reason the
Manual provides a set of indicators each associated with a specific
national objective. It is up to the evaluating agency 1¢ determine,



booreo o ! Aaticn, urveli, won* nlans or ctaer margfesiations of

48 1oral pricrcitic s, the 1oectives and the:r relative importance which

are to o+« aco v thr v aifferert {yveetreit prorosals The Manual
provice: te etk ot ow ieh can 1)t men e ube ter A prooect does
indevy contribut. towvards iniividual o gectiv o 1) whether it dses thia
efficiontiv, 1. wi*h . sirime. ot resaur~e ccat - mpared to other

alt rrativec The orvlatir a7 oy coaa well rars the ‘ifferert
jadicaters and eotign g rooative weights cowietont with tis develop-
ent (hiotives to facilitote dueirion=raciv. s - whether a pregact should

Ye w.dertaen 1 the 1i ot “f 1t evaluate i werits a4 deerits

Keepins iv mir  tre difr-rent ctacd ros o0 aval lability ~f data
and ckills € tie Aral + 2 'riaes, the lanual cornteins both the very
sirple and orewhat ~cr sophisticated methols of project «valuatica,
It thur provides » “hrice i aclrcting meteods for »ronomic evaluation
nf invesi~ent pro, -cte, It ic ther up to 1o evaliatirg agency to
select the =ppropriate -ethed acl apply it to all cometitive projects.
Moreov.r, the retiodolegies and teciniques p:escrited in tre Manual
can u: applied irros;ective of the » etheds «f planiing and levels of
decisicen=mal:ir®, «.g. centralized, sermi-centraliz~d or decentralized.
This will holl true as 1-ng as the development objectives and priori-
ties for investment decisions have been clearly laid down. The only
compulsory rule in this respect is that the set of criteria for
evaluation of 2 project miust correspond to the set of objectives for

soci o-econormic devel opnent

The llanual does not and cannot provide readily calculated national
paramelers needed for the evaluation of projects. This is completely
impossible for a lManual designed for 20 Arab countries. On the basis
of the specific conditious in each country at a given period, the
national paramcters should be calculated bv the competent natiomal
authority. To dc so0 they need a methodology. The Manual covers these
aspects and also suggests several alternative methods which the netional
agency can use t0 select the most appropriate ore to suit the actual

con’itions in the country.

As stated above, the !lanual provides operational techrnijues for
pre-investment evaluation of industrial projeots. Although certan
elements of this methodology could he used for post-investment ewaluation,
the Manual as a vhole is not designed foi this iype of amalysis.
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ment", "selacti n". {1 . onecl ogeeg pet Lefer tinte L twees eyl -
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tion", "appraisal™ g oL eonre b Tropoenets otk are wa osen

analysir f the =« urnoo® U o drvettment peoogen 'y e cy=ir b

apalysis of tha o fects of + termi 4 ups oty Thyw wra .o
is ? L oun progecting, forecasting in tie fwturs ot oA fed
nsourse of events his o analysto e uorrioo ooy po Tt uasats
The sam: te. 3 are ‘aiqg o0 1 i rractic CoLourit tre oy alo® Tl
the arhievzemerty of o=z - oo tat i obh o mbe 1t R I Vi
pust-investrent raivati o, Losterorte ovoduition, per ¢ rma- . evalua-

tion. This anaiyis relies or avtuns data charscteri i, the st ana
present operatic, of oxistiogg producttorounite. [he *0ve tacle tion!
i8 used in the “anual 1y wher roferring t 0 dreistor v ipiement,
modify or reoject a progect. Gelecti ouens oy taoes o teac ol t al:o
factors that are not -xplicitiy corcilered in the proc.ss ot cvaluatior
Selection is a prer . ative of the Aveisianeraki e, vhicr shoul { ¥ bases

on recommenlatiors subritted by *he po oect ev luiatoro.

The Monual can be used na a basin for drafting ratioral maiuals
for project evaluatinn in any Arah country if actional autnorities so
desire. 1ne naticnal rwnuals should be -ore srecific in sugresting
basic additional a'.! supploventary indices corresp.nding to b relevant
national objectives. They may iay down the numericai ralues nf the
various national paramcicrs, the correction-trctors needed for adjusting
prioes, some other details and preccride the ~orticular methods of
evaluation and calculation to be followed. [he hasic features of the
methodology co. taired in the Manual may, however, he the principal
guidelines,

3. Definjtion of an Investmert Project

A project is a proposal for a new investment to create, expand
and/or develop certain facilities in order to increase the roduction
of goods and/or services in a community durin: a certain period of time
Purthermore, for evaluation purposes, a project is a urit of investment
which can be distinguished techmically, commercially and economically
from other investme..s. A project or an imvestment proposal may have



Jiffer ot L orme a0t s 1 copable f o cing evaluat-d inoall
tiese for L. IV a i ec’ - ined wiil  the¢z into wn indu-trial
emplen {0 osW 2wy ht separcte ovalustion is difticult r imprudent,

*he ge=cnbied 1rduetrioe ecompley t el iquwe may be applied for its

tvaluatio Toocas o ocre oot L cart of 1 ruck lalger fivestment
rrogra. o, 3w boas the caclishe ot b s =irdl tries whion may con-
cist o f umercic o ot the crogect ~ar oar{ should be voluated
cepara wlv. Conveorsel | the owe ao preer e @ v ewvaluntod in tot

oa tenbnreal, com oprci L ouad eccoic growd s, but it may L preferalle
to evaiiuate b ountt f 1. vest-ort which 1s art of that pro zamrc

as an individual pla.t Frosramme evaluati o raizes additi nal questions
which are not c~ver i 1n *nis .ouw.l. The _amc ~yprlics to macro=-type

appraisals of entire =ectors or omloe-tore.

The rsngtmictior of a ney ware) suse may not cuwalify as a project
Tecaus~ even though 1t ¢ te Yastirguished techndcally fr.om the
remaindc. of the fact .ry, itz functions are 50 closely interrelated
with alrsady ~xistin- parte of the plant that it cann''t reasonably he
attempted tu separite its cormercial »na social impact. On the other
hand, the rerlacement of 3 delive.y fleet of lorries uy a railway
siding with associated luading equipment inny be a project because
savings irn transport cost: co nected with the mecasure can be uade the
object of scparatz cummercial <ol - cororic appraisal  In many instances
it may indeel be worthwh'le to kr . al dowr a proposar preserted as a
project into smallur units of iivest~-nt, An integrated textile project,
for instance, may be plannci to include spirnipg, weaving a:d finishing
of locally produced cottorn. The entire complex moy easily pass national
profitability analysis. It may well be, however, that domestic cotton
commands high prices in the export market whereas staple cloth as
demended by local consumers may be produced with lower grade cotton.
Project evaluation then may demonstratc that a finishing complex based
on cheap imported grey cloth would be an even more attractive proposi-
tion in terme of national profitability. The spinuing and weswing
parts of the co plex, if appraised separately, may be considered
uneconomical. Practical ecxperience and grod judgement are required to
group invesiment proposals intu mennirgful projects because ocbwiouwsly
no$ every smalleet unit of investment can be appraised separately.




4 Major Types of T vestre* Progects to whith ti.o unual Applies

The sanual has bt an written with a focus o fne evaluationoof
{ndustria projucts i: the ufa *univg a.. estrac? v. oeotors, to
compare and evaluats licroative cari-. te of tochrol 7, of ravy
matoriile 1~ be used, f producti n caracity, voriast f Location,
variant: f local preiducrtior v {ap ry, vari Lnoof (intermatiora
industrial specializ~*ico =~y " re~ ¢rp‘ion ~oem e pract  f oriew of

one country ard of oth-r 3. “=e ononic L8 :C17.

T ¢ lanual deals «itl t. pr owvets’ conmerciail profitatility,
{.e. the re1efits thot tic {.vest -~ ma; ex; 1, .2 weli uo witn thelr
national profitability, i.e. their be- rite 1, the nation s o whole,
The Manual is not directly relevart for the weiuntine ot preojects
dtidn or Letweer such ¢ -t rs ~3 servinnes, ~hioetion, realth and
national defence where i Yenefits are predocinartly or—quantifratle.
Evaluation of projects 4ithi - these latter rectors way B beat handled
by cost-effectiveress toch iquis  Due to the Mfficultics of valuing

the outputs, *the arulysis -ust b0 dore 0. a "least cost! ™ouin.

The lanual {8 ~isc a plieall. to ~odernization anl ~xpansion
projects i the aforementi~..d princigle~ arc observad. It the expan-
sicn can be distinguishe! tochnicelly, co owreialiy a.d ccor omically
from the already existin, tacilities, {t> "nrzinal ~ommercial wnd
national erits can c¢ysily te eva uated Th. expan.ion may be hori-
sontal, i.e. aa increase iu copacity for the same output, or vertical,
{.e¢. the addition of forward and bacomrd liclage production process:.s
or the expansion ray lea’ to a btroader line of products manufactured
by the company. Th. Manual provides a special s~ction on evaluation

of modermization ard expansion projects.

The question cf how to eveluate projects which are multi-national
in character is an interisting issue. Such projects could, of courss,
b¢ evalunted from the strict commercial profit:bility viewpoint without
difffoulty. Such projects could zlso be easily evaluated from the social
viewpoint of onc single country at a time. Much more difficult, however,
is t0 evaluate thec3e projects from their overall social (i.e. multi-
national) viewpoint of all participating countries similtaneously. The
evaluation of miltinational investment projects is beyond the seope of
this Marual. This will be the subject of a special mamaal to be worked
wt {n the mear futurc. '
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»»  Public »nd Private dcelor Prorccts
- T SLAR

The ctuwrtives gov rabng 2o reicl and anticnod profitability of
anoinduct 1l project v iderntic 1 for bt the private and the public
zect o, Thouch 14 sbour be exi cted timt o Mual of this kind will
ve used mai oty by Tovormar bt agovcices it Lsooxpecte? to be of help to
privoty investers, to . lven thoush priv oo anvestors cannot be expec
ted to be raialy concerned aith mgtiuned pr it lity ealeoulntion, it
would 1o useful to carry wut artics o prefito ility anslysis in the
cas: f »oprivote sootor prosect 2lsc as Lt will assist the government
arencies in reviewinge 15 pro oot if they Lave t¢ accord approval or to
extend finencisl asei ~tance. T thes.e cases iudicators of uational
profitability wiil pilnay = majrr vole in considerrtions leading to a

decision on the project.

Houever, tie aced for tihorough praject  valuation is felt most
urgently jor pullic sector projects. This applics equnlly to commercial
and natioral nrofitability 2nucl 3is. Even if it is assumed that a
public sect r project . v ot yieli commercial proofit and subsidics,
for whatever renson, 8re . nvis~yged fror the hoginning, commercial analysis
is a necessity in ~rier to dotormine the magritule of such subsidies
beforehand s that they can be properly incorporated into the budgeting
procedures. Somc public sector projects may b undertaken even though
they are "ot judged suitehle on rfrounds of both cor~ercial and national
profitability (¢ 4. def.nce=oriciied projucts), but governments should
talze such decisiorns in full awarencss of the magnitude of the finanocial
and social burden, of the "price" to be peid for solving certain political,

socizl or other protlcms of crucial importonce to the country,

It ic aot only for fiscal rcascis that both commercial and national
project evaluation should be carried out ir the public sector. The
process of analyzing a project!s financicl and social implications is
by itself a highly commendable exercise becausc it confronts decieion-
makers with a variety of parameters both favourable and unfavourable
to the project. It forces them to think in terms of altermatives and
pcliciee conducive to economic development. The encounter with such
parameters on a microcconomic level is to face the reelities of soonomio

decisions, It is stimulating in commercial cnalysie as well as in

‘national analysis., The process cf evaluating a project tends $o be more




revoaling about the ¢ » Uti we [or aovelocert ol tr.  ~eor 2¢ inOw-

ledgement of «valuation reoult-. Flicy wboiv § the pullic reets,

who bear wore reapornitility o chopiag theeo o o didi ome than an, e
else should sharc the «lucati~nrl speric o of uch ovocall s

thorough 1voyrect evaluation,

I THE JANUAI'. COVCEIT OF PRUECT CVALUATIUL

o

1. Eatioml and o-otorsl Pl i wo Tolidd, oo et

SR LA VI I A - A

Tt io ar acceptod principls bt ploa. redye progectes and
projects require powne.  Goud , lave carcet he 0 suleted without proper
ecuonomic appreie~l of ti pro vt arl tb re i vedue - U the projuct:
cannot Ve properly ascertained witho:t th fricews oo of a riwn. It
is the pational plan whic’: lays Jdown tie sociel obnctives and prirri-
tice between differcit scctors wwd r mos. The exiztence of a
national strategy for cconomi: and soeinl - 'vancers:t i e prerequisite
for a meaningful appraisal f a prcect, espccially fro the national
point of view. Projects arc the pivet of © sectcrnl progiamne and tle
pectoral programmes i turr co-stitute a well-correived sational pla:.

The succeseful formul ;tion ~ad i -nlencitatic cf 1 national
develonment plan decpends o the proper :zelectio. of »rojects and the
consegquent sectcoral progrummcs  Project formulaiion ana evaluatior,
whioch is a continuous intagrated process, woe oice of the basic com-

ponents of economic plaring.

By claboration of pre-feasioility and of feaéibi 1li ty studics,
the paremeters of imwvestment projects cryetollize wore and more:
output, investment requirements, maapower, material inputs, foreign cxchange

requirements, etc.

™e national and mectoral plans have aleo their parameters: output,
investwent, manpower, material inputs, balence of payments, etc. These
parameters are elaboreted on the besis of general co-efficients, past
experience, comparetive analysis, experts' nppraisal, input-output
analysis; ¢to. Thesc paraneters of the plan are an aggregation at the
mero level of the respeotive parameters of a number of individual
imwestment projests The relationship between the above parameters



at rrocect, oot vas oas o eti o al levelr i@ usuaily traced through the
balarcie, i e .i-orle com {ity, fuveet ort, oo ower, ote talances cor

inpit=-iteout Lalaance cheet:,

Seocalancos, aed pardicalarly the simple oneg, answer only the
cweation oW osuet Yo 1 duee ane ot "how' t wlie 1t avarlable in
an etficieny wov This oo ool vaestiorn a0 Lo snuwered “nly at
Lroceot rrodurt) lovel, uning Ui techni oo o the benefitecost
analyris. It 4 in tiia ser.o that poogest reparation and evaluation

are an i Jdivisible port  the o rosil planning procees

Tue to thie interdepo dence a o stant exchunce of information
an¢ crovg—acustnest of rices 1 producti n tar-ets Letween decisiuon
maier. at the @ooro- and micro-levels i3 esse tial for suicessful
plarairng.  Thir exchange  irformati.» will facilitate the determina-
tior of japc where new in! ivatd o i nvede! or ctudies have to te

prepared.

Ar important festure t 4 gooi cectorsl plan is the identification
of o list of nectentizlly viavle projects, airost liie "uuilding block:s"
for which feasibility reports can be made nmccording tc a phased time
programne tu "uilid a "ohelf of proiccts" whici. could be drawn upon as
circumstances permit wiih ut undue delaye A sectural plan should be

elaborated on the basgis «f well-conceived investrrent projects.

Frow the aneve it follows thats

- Realistic plans ¢an hardly be forrulnted in the absence cof
n great deal of project planning wnd without proper eccnomic
evaluatior. of projects. An overall induatrial development
pla. is of onuly very linited value unless it is translated
irto nore gpecific teris, 1 e. projects,

- Realistic preparati.n and evaluation of o project from a
national point of view can best be made in: the framework of

a national development plan.

2. Project Preparation and Evalgtiony

Investment decimions arc oarried out in sevcrel consecutive phases

-

Project preparation ie examined in great detail in a aspecial Mamual
being prepared by WIDC It ie touched on briefly here only as is
needed for the purpose of projiect ewaluation.




which may e vperatiorally ¢ oad-aven 10t tiove wtncefr v et pro=-
paration, its evaluatior -.nd impler ntation It o8 xtrenely impootart
tc point out that all tlree of thes are nterreiated art *hat the
ultimate success of ar investront fecicic, depe ne euelly onoracu of

thonie

Project preparatic. itrclf ccusists wain of a2 €eries o inter-
dependent measurcs ai-ed at t.-nslating niidec ioti oan cperating projer t.
Thic is done in different sta,eet

1. Identificatio.

2. Prelimicary solectinn

3. Foriulatd on
Industrial proect developrent starts with the I'entificaticn of the

project idua, a notion of ;ﬁssibili‘(‘l/d(‘.’ir"ﬁ te pre duce spacific
product(e) or to utilize specific resources. Project i:eas may arise
from studies of produc -cimsumption pattern of the cowntry, market

studi es, surveys f cxisting industrial establishue ts, import sche-ules,
internal resourcos, ;eclyical rurveys, {oduetrial linkoges, sectoral

and industry analyses, f.vcioprnent plans, etpori possi ilitier, experience
of other ~vuntris, increasin; .emand for merufacturei inputs for

di fferent sectors, studien of tecurolngy sr- develcprent litcrature or
from any other source. All ideas for proects are valuable and carn

prove to be the berinning of laveloprent.

The identification ¢i a pro cct idea ie [ollowed Tv a Prelininary
Selection Stage. The cblective at this stage is tO mare a decision
whether a project idea should be studied in vetail and what should be
the scope of further studias. The findi..;s at this stage are embodied
in a Pre-feesibiljty Study (Opportunity Study).

The pre-feasibility study is carried out hy an investor himself or
by a "sha.ow investor" (promcter), e.7. u miniutrv, development agency, etc.
It is prupared on the basis of data which are available in published

form or can easily be oollected or worled out.

Onoce it is proved that a project idea deserves detailed study, an
imvestor should be found who would bLe interested in following {f up
(should the promoter not be identical with the investor). If the pre-
feasibility study indicates that the proposed project appears to be a pro-
sioing one, the decision may be taken to prooeed further with the formula-
tion of the project.

e



wett o the G :;;L’i‘;.";:t’ﬁ ot tuay from the
technicasy ceo o mpe, v b L o maagerial copects all the altapne-
tive woy: Fowocomy il ¢ coootives St pi et ddea and te
precent e findi o s o nn e e tp sy. tomatie e lesical
croere Wit ois e 00 L rtial (technicr i, nanc,amwnt, eta) or

emoiete technteeconoaie o L ailit o studi o

™ A_l_&__‘__:__w‘_*:_ j't';_‘_'?ug}_' ie the fi--. dow €at . the

for ..~ti . faprer ot oo 0l Tt ie o the bsaic of this study

tha: a dec cion t+ tapl gert o financce the povjert vAll b taxon.
¥ I

The voosibility Sty b it contain all toovrical and economin
data which nre wssential foo *he overall econ o nic o4 social evaluation
of @ pri- t. The Fea itili‘'v Study should . s sclf-contrined that
or the nie hanit the evoluat v oormdd not ¢ o ladn or the lack of data
or imperfoet anldysis 2nd the Jceision-ma¢» should not tind something
hidden or nissing Accumuloticn and presentation of all tichnical and
economic facts in their tru. cand complete picture should be the main
cbjootive of this study.

The Couplete Fracibility Study is carried out cither by a consulting
engineering firm, by o foreign supplier of cyquipmcnt or by a potential

investor, who have the teclinical competence to accomplish this job.

The o rlete feasilility study should ¢ ntain ac much of the informa-
tion needud for project cveluation as possi:ile. This Hanual contuins
e cet of wodel fermato for tho most essential information iceded for
project cvaluation. Indeed, = project'e feasihility in terms of its
comrercial and netional profitability ehould be established by means of
the critcria and parameters which are usually applicd by iastitutions
involved in the irvestment dccisicn. Project eveluation manuals, if
widely distributed and adhered te, may serve this useful purpose. Ideally,
comaercial and social project evaluatica can be limited to checking
assutpti ns, quantities. prices and perameters of such feasibility studies
with very little origiual worl 1oft to be done. This will add efficioncy
and expedition tc the usually protracted procese of project preparation
and evaluation. Ncedless to say, the investors will appreciate this.

The overall economic evaluation is & crucial exercise which is

based on the project's feasibility repoart and precedes its implementation.




fore mreeifionlly, the cvorall ooy omie ovalu tion 18 o osyst m tic

procedure t<o wea.. technicna sl fircneial v oratior ob at th

prejecty, topcthor with rel swant oteg o imat it e v - enviren opt,
tnts one or fow wnarures Ty yhieT the proocot wonld ne rec.mendtd L)
feloction, ~oiificati'n r reject. Thig, vwvero, 181t te sa,
that tre evelunti n - ope ot =tapt v b its roparaticn nds.
Actually, pro ect proons (i 4 poiinl voomds evaluntic, 30 ulgov

carried cut simultaneousiy cnt ar: cl cely i lerielited O.iv axn
owerall ecororic wveluali i ie ~orried wut oo the Loois ot lata

provided at the cnd of the £ ralati o etage,

1

Irtercat in the tee'nique £ pr et v Yo tion has cxpand.d si, -
nificantly 4r reoort yeare. Countries 1t voriois 3tagee ~f Jevelepron®
and havlae different typru of acrr omd o systc - are aeeking artioulation
of, and rcfinecents i:, *he criteria ty which ¢ rroratiors and/or
governmental aguncise would rationaily =ift ;r:3 t3 ¢compoting for

relativaly limite  resour .s.

Whet rendcrs project cvoluation arn iater siing, though soretirm s
a rather slaburate task, i: the existurce of “liernctive eccnomic
opportunities for the connit ent resource:. For the selectin of
a prcject would be congldsred rational only if that pr. ject is superior
in some respect to others foregome. Such supcriority (f a project
could be hased n c omercial profd tability, i.c. the et financial
benefits accruing to the owners of Lthe projec., and/or national pro- |
fitadlity, 1.e. the net werall irpact of th pruject or the natior 1
as & whole.

Whether the i-terest {8 in commercial or neticnal profitability, the
oore of the evaluation process is cowwha* sinmilar and consists of threc
steps. PFiret, the identification of the quantity, quality, and timing
of physical imputa and nutputs respectively. Second, the attachment of
appropriate prices for the inputs and wutputs ir order to compute the
respective values of costs and benefits, T 'ird, the comparison of
cortis and benefits of the project in such o way that facilitates its
comparison with other alternative pro ects,

Throughout the process of pro ject preparation, evaluation and
fuplenentation many different yet interrelatcd aszpects come into the
ploture. They are generally of technical, economic, financial and




By

cegil o vatur Lt their cictial relativnship 18 strongly proenounced
reguiring that they ale 0 takon ante onerdorati o onoaloany stage of

ar investrert d- {gior ¢ rn:gquently, the project's pr.paration,
evaluati-m and f{:allv imp i ~ontavior shul i be carriad ut through

1 tear-work .f auch sperigliicts as ngreers ccoponists, financial
analysts and 1. g8l  xperts The participat: n of 1o al exprrts shnld
gave tir. ard reccurcos by makirg osure ut nrooarily stage that cverything
which 12 envisamd {- onoistent wite the iaws cf a country and they
8}-wald render tlo futur. pors o ctere ta techrical, financial and
ccondric natur wero ~ortoic Yvopreoper e mtrocts. The presence of
iegal -xperts, provably li,: v specialized, i3 cspecially . quired

if 2 project invilves ; int venturrs The entire yrucess leading up

to a pr.ject's juplementatior ir reality will seldom be a clear-cut
step-by-stop pricedure =8 1. 3cribe: rtove. Tr practice, evaluntion

may rvevezl that certain acvects £ 3 project have t. ve repropared.
8irilarly, progect {inple-entation may cncounter unforesecn difficulties
which roquire beth red-si-miry «f c.rtair project elements and evaluating

the inpact Cf this redesi gr-ng n the project's overall merits




Y, The Manua.'s Appr ah to bFrojest Eval.at.

3.1, The :«ea 10 i1.commidate miltijle raticna,  toectlves

The ‘evel pment prrcags .= 5 mu.ti= T jertive J1)Cens = €00LOT.7,
political, sc~ial, strategr ., -uol grcai, et . .uti . develosprent
otjectives are cii s¢ly interr-.ate:, Ti:s u.terrelat.onshap s very
cumplex. The r..ture .| tie _sterreintionship @ Tfers fron coatry te
country and frow time to time L1ti.n e same o atry. Its characterigtic
features ars ly.auimmn, hamm :y, -o 1ot ad planentarity tetwear

ufferent ot jectives, Naticr.al -t e-~tives are uzually ¢ «;ressed in
Aifferent deagrees of expli~itress . a rati .al leveloprer® plas or

in ancther f rr ¢ ~tficiag, poii y statem-.t bty tune Jovernme t.

Inveatmaiit Lrrjects are ne »t the essatial i.strurents for
carrying rut the estaltlished ie eloprernt policy with 1ts multiple
objectives. The lirk betwee. r.aticnal oi ectives and :riter.a for
project evaluatio. locks obv.cus and sim;.e at tirst glance, It is
commonly accepted that the criteria for proje-t evaliation must ke
derived from, cr Le compati*le witi.,, :.ational .bjectiv:s ana reflect
their interrelationship. I. practice, however, there arc a number of
obstacles which preve.t natiosal -t juctives from beirng nlainly reflected
in project evaluatior.. It 18 hardly pcssible to establieh 1. quantitative
or qualitative termms and with sufficient precision the lirks between a
project and the national objectives which are simultaieously pursued by
the Govermnment by differant measures. The very otjectives are often
expressed in a vague and imprecise manner, creating ambiguities and
pemitting different interpretations. Contributions of a project to
various objectives cai very orten not be measured in the same temms,
say monetary tems, and arc for this reason not directly comparable.
Therefore, under these difficult conditions the core of the probtlem is
to identify as much as possible a relationship between the development
objectives and the characteristics of an iavesiment project, which could

|
1

be traced and if possible measured.

Starting on this fundamental basis, the lanual assumes that if
there is a set of development objectives at the national level, the

|
development projects should be evaluated as much as pcasible on the I
basis of their contribution to the fulfilment of sach of these |
|
1
|
|




objectiver; 1n other woris, the llanual ~xplicitly introduces a set of
criteria. Lach objective at the .aticral level 18 I+ flected in crie or
more crit:ria at the prcject levei and vice versa. The priority
assigned .o each of these ~riteri. at the pregect 1. -»1 must correspond
to the importance . the respe:tive development cbjectives at the

adaticnal level.

The linkages betwueer naticazl objpectives and the project avaluation
criteria may e of 1 part:al or corprehensive nature. The partial
linkages appear usually during the identificatior and formulation stages
of a prcject The very act of ilentifying a project by a Government
agency and gi1ving a green light for further studics is a reflection
of certaia national obtjectives. The examiration of the technical
aspects of a project (raw materials, inpat coefficients, equipment,
techr.ology, level ¢f mechanizatics and automation) is always made
wder the context of certain uational prioritics and objectives -
utilizatio. of indigeucus raw materials, employment, technical
advancement, etc. The fomulaticn of the economic aspects of a pro-
ject - capital investmei.ts, productic.. costs, formation and distributiou
of profit, pricing, financial structure, lccal and foreign currency
components, «tc., i8 clearly carried cut in the framuwork of certain
explicit or implicit national otjectives and 1instructions given in
this respect to the project plannurs regarding mobilization of local
and foreign financial resources, fomation and dist~ibution of income,
conditions of foreign paf‘txcipation, balaince of payments pogition,
etc. The examination of variants of lccation for a project is wually
done in the framework of objectives for vetter utilization of resources
(proximity to raw material deposits, tc consumption centres, t0 inan~-
power resources) cr promoting the developmeat of backward or

politically sensitive regions. This listing maey go on even further.

The relationship between national objectives and criteria for
project evaluaticn appears in a more comprehensive way in the final
overall socio—economic evaluation of a project. This relationship
appears throughout the Manual.




Attempts Love o on st olsowroore $0 roolomnendt oAl cotion of
investment prcy-ts to a single agrr.gate critericr. whinh iloco rperates
several multi—h ective agrocts U0 taen develeoprmest proceny ‘b/ The
incorporation o diffarent aspe ts rir 2 singly Ak regats  riterion
i@ possible coly Ly ass.gnu.g Weights in soamerical terns (lirently
refie~ting political valie Juigemerte) t. these ;artial cons:ide.atiors:
& weight to 2 reminsl it CF fut e consumpticn an comparad toa
unit of present ccasuarptiogg e veizht to a onominal it o f present
cr future consumptici. 14 whe hanos o0 the v~ .ch as compared t¢ the rocr
clags; a welght to 4 nomiral wiit prese.t or Ditre iacurs in the
hands .f ware eamera and profilcariaers ompares to a1 uat f income
in the hands ~f the SGovermmenty a weight to a rominal wit of 1.come
earred by a backward regicr. ag comparei to a it »f income 1 a more
developed region. Tris approach z2ige requires highly reiiatle justi-
fication o the distribution. of th: net bverefits ger.erated by a project
between present coneumptic i and s~ 1ugs (for future cousunption)y of
the marginai propensitiaes «f diffecent social grours t- save and
consume; of the marginal rate of retur o wwestment;  of the mar—
ginal rate of savings; nt thc shodow price «f iavestment, etc.
Moreover, all thesr weights anu otiher juigerents prouuci.g a scrt of
normatives (natioral parareters) are true cnly under certai.. condi=
tione. As soon as *he conditicus change, a8 they corten do, this
extremely complex set «f interrelated weights atl r. -rmatives should
be resdjusted accordiigly. e ... imagine the type of highly
qualified personnel, abundant information, computers and time this
exercise requires, nct to mention possible errcrs and their impli-
cations as well a8 the room it provides for misuse of the approach

and the consequences therecf.

Bven if ideal conditions are aswuwned in a highly developed
country in temms of skill, informmation computers, etc., it is hardly
possible to apply thie approach consistently when evaluating investi-
ment projects. The best prcof of this is that it has never been

}/lu‘cun, 8. A., Dasgupta, P., Sen, A. K., Guidelines for Proiect
hd&tim, INIDC, 19723 Little, I. M. D. and Mirrlees, J. A.,

of Industrisl Project Analysis in Developing Countries, Vol. II,
OKCY, Parls, 1969, and & more recent book (17’4; Ey the two authors

on the same subject; Eoonomic Anslysis of Projccts, IBRD Staff
Working Paper llo. 194, mmu'y 197;, etc.




applied 11 practice <. a large scale 1. any uevel.ped country. If this
helds true for the devolcped ccuntries, it shouid be much more valid
for the Jevel.:ing cou:tries to which gre.p the Aradb ccuntries bel. ag.
Such a hig. degree of aggrega*ion .f the :'riterior f r assessing
investment projects 1. Arab countries is unrealist'c at present and

in the foreseearle futurs, This coavircet the authors of the Manual

to recommend a set of criteria (lsasxc, adlitional and supplementary)
for assessing the contribution ot an investment pre ject te the achieve
ment of the different naticnal Jdevelopment cbjectives. This approach
is theoretically well-founded and practically easy to apply under the

prevailing conditions in the Arab countries.

The incerpcration of distributional and cther aspects in the
project evaluation mcthodclogy by assigning to them numerical weighte
is often justificd by the weakness or unwillingness of the (overnments
of developing countrics to aohiewe certain distributional or other
objectives ty other ways and means, It is, however, difficult to
understand how a Government, which is weak or unwilling t¢ implement its
own distributional or other cbjectives through mcre direct and
efficient ways such as price, tax, monetary and other policies,
will be strong enough and willing enough to achicve the same cbjectives
by an indirect, complicated and less efficient way, such as the

methodology for project evaluation.

It is very true that deplora.le injustice exists in this world.
The questicn, however, is whether project evaluation methodology is
capable of cintributing to solving these problems. The authors of
this Manual feel that well-known political, economic, administrative,
finanoial and other instruments provide better cpportunities to this
end. Project evaluation methodology and particularly national benefit-
cost analysis are complicated enough without assigning to them such
additional functions. If national benefit—cost methodology is to be
widely applied in the real life in developing countries, it should be
considerably simplified and not furthsr complicated by incorporsating
intc it important additional functions.




Another justificmtici in favour § a slikic aggregate criterion
(which implicit'y meano using nmerical waights, ie that the ~i. le
criterion charaterirtic  f 4 project facilitates the selection cor
rejection »f an Luwvestment projec  for the decisions caker and reduces
the scope for sui jective r arbtoiay Aecisicns. It 2ppears go on the
surface, but mctually it bLoes @0t jroven* arbitrarmress. The wi.e ise
of numerical welghts autcnaticaily «p¢nc the tocr for eut jective
Judgements on & large ~cal ot tre iovel € prcoact avaiaators and
pecple and irteresta s iated with than vhe evear though acting with
the best of theoir knowledge ant un.tentiorns may - mmit great orrors
because they have loes iaformaticn o ovorall eccnondo and non—
economic censiderations thar at the level f durisicn-makers. The
attempt t0 amsign weighta-ag precise ac the fij~ires are - is an aiilie
tious and responcible oxercise, whish ex; ressce politicel value judge-
mente in nurerice. timms al shoulda bte carrie. cut ty highly competent
and very well informed jpeople, Ever the mest competent ten policy
makers, as A rule, ir actual practic: refrair. from being too explicit
in formulating naticnal cbjectives an! particularly in assigning

nunerical weights tc thes: cbjectives.

The characterigtic of = 1auvestment project by 2 single aggregate
oriterion and its presontaticn ir. this way to *he decisicn-maker may
be used willingly cr unwillingly tor hiding the conflicts between
different aspects of the project expressed Ly conflicting indicators.
The complex, multi-dimansional an’ =ften contruversial character of a
project is very much oversimplifiad (anu probably distorted) when
eaxpressed by a single aggregate criterion, S¢ on the surface it
appears easy for the decision maker t~ take the decision, but actually
he cen not see what is behind the sirngle oriterion, he may easily
neglect the hidden conflicts between different aspects and take a
wrong decision.

The approach of this Manual in recommending a set of criteria
may not be as elegant from a strictly .iecretical point of view, but
{t is more realistic., It has at least two practical advantages:
Pirst, the set of criteria approach presents as cxplicitly as possidle
the link between the parameters of the national plan which express
the specific national cbjectives and the parameters of a project
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expreased by the taci additinal (r suppiementary indi cs, without
claiming *. expcse 211 thesu li.kages in quantimtive temms. (1 many
cases it t <3 'ty Leyond stating that thepre is a2 caus ' reiation-
ahi~ simp.y becaue it is im cesiile t. quantify it., 1la the altermne~
tive approach all th. e linkadis are hidion behind a aingl: figupe,
Sec.nd, the sut of criteria a roach ;ute 1 the desk of the tecision—
maker the picture ¢ the project = complex, multi-dimeneional end
controversial a5 it ix. It yrvides hin with warmings, prets and
con's for .ne decisi. i or an thir & gives him the firal werd based
or the infcmmatici. available in the foasibility etudy and o many cthep
actual eccnomic (r non—aconomic facts and considerati oo or toth the
micro and macro level as well as ~xpectations f.r tuture Jdevel pments.
Te decisicn maker, when faced with the real complexity «f the facts
and being better infomied than the pr¢ject evaluator should be in e
better pcsition t- tak: the right lecisi n.

Therefcre, the apprach ¢f thie hanual differs from some other
approaches = nc* 1n .t taking inte acccunt the different aspects of
an investment project, btut in taking iute comsiderati n the multi-
dimeneicnal face of a projuct expresscd explicitly by differant
indices and trying to be realiatic and operational, it d.es nct
assign numerical weights t. the inlices for inccrporaticn into a single

aggregate critericn, Aesigning numerical weights is not tne 'nly way
and under the present circumstanc .8 we hclieve not *‘he best way for
considering tL numercus naticnal develcopment objectives and trensle
ting them at project level. Wrighting can not be a substitute for

the comprehensive quantititive and qualitative snalysis at the decisiom
making level.

It is clear from the abcve that the development otjectives and
the dimensiouns .f wilfare arc sc widespread that they revclt against
the application of single universal yamdsticks four final ~verall
sccio~economic assessment of the national profitability of an
investment prcject. The measurement of the national prefitadiligy
in practice is tc a very great extemt subisctive, It is Pased cn
general and specific impiicstions, or. measurable and unmecaswredly,
direct and indirect effects, on eoonomic and nan=aconomic conei-
derations rather than on any strict mathematical fomulae. MKosve and




m. re often the terw "accli.—eccr.mic tficieny” o5 being wsed 1nsteal
cf "oconomic efficiency”. The reali'y is that 1. 7atters f national
prefitability, vaiost rs a.. aecis) nmeakors ar- a1 with
janumerab.e difficuities @t thes canonct te ros v d oo the Same
man . er (h,y one MiLyi- criterion) as ln the case ¢ - oanorooial

prcfitability,

T™e Arab countries whi h triia baiual secks t scrve, are qu:ite
different in rspe-t 1 res .r o wndlowmert, satages f doveliopmernt a.dl
the reepective roi¢s .f public and rivate szct rs 1 ¢ cuomic
activities, The variety .f teatures and ciremstancrs [ the poto-
tial users c¢f the ‘anual hag conditi ned its desmigr.. It canict b 2
Nemual's appruach t: determine naticnal obje.tives, t .t 1t provides
cpiteria tc detemwine whether a pr: ject reets spec-ific raticnal
objectives. Mes. “Ujectives wW1ll vary :onsiderabiy am. .g different
Arad countries as 1. th econcmic and secial cmiitirna wvhi h detemmi -~

these ot jectives and thelr ranking.

The user ¢f the ha .al, t.. refore, will have to cbtain lthe
pulicy cdjactives from national suthorities, for iustacesr Ancreas:
in producticn and productivity; i rease of em.l yment  [ooPtwiities)
comgtitution of a meore squal society) mpeducticn of cxrtermal vulier-
ability through umpr-ving th: btalwica of payments position f the
coutry and increaaing the iatcruational competitivences . f exported
gocde; wgrading the skill . f th. natimal manpowe.; .evelopment
cf am appropriate economic and s -ial infrastructure for further
industrialisetion, etc, He can then assemble, with the guidance of
the Ranual, a st of _riteria t. fit thcse objectives,

It will be up tc evaluators and especially tc planiers t. detemine
the et of indices tc be applied for ewaluation of investaent Drojects
and sudjeet t. their irpcrtamce to decide which are bdbasic, additi.nal
amd swpplenentary.

3.2, rogy cf welf

Ne Numdeseantal strategic objective of national developmemt policy
of any coumtry is tc reiss the standasd of livimg of its natiomals
(sceial welfase) and to0 allocate imvestmant 0 achieve a higher growth
sate of the coonomy (eccnomie welfare). The fommer is represented W
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the ot aggregete increas: in congumption and the latter by the net

ageregate lucreas in savings and investment,

It is well keoowe that the riational income is the only s urce
fur increasing Lo th coneumpticn ad savings, The national income is a
basic gquatitativ: measure ot the lovel and rate f increase in
taticnal welfarc. The level . f sati. al iavae i regarded as a
prexy of national weltare, refl..cting both the res urce audownent of
a country and the deoree to which basic necds and amtiticne of the

pecple are satisfied.

Thus, a fuicwnental ultirate aim (f an investrment project unders
taken by the socisty is to contritute as much as ;. ssitle tc the
naticnal income, The translaticn of naticnal 1ucome at preject

(factory) level is Net Value Addcd. The problenm, therefcore, boils down

to the aseessnent ~f the value added wxpected t be gemorated by an

investment project o the basis ¢f the real social value of inputs and |
cutputs. 1

Net value aided censists °f tw major cumpenonts - salaries and
wages and an excess which may Le called s cial profit. The question 1
ariscs why not c.nfine the analysisc t. the srcial srofit a.d abandon
the other camponent . f the value added? The Naiual provides the
fcllowing answer to thie questicig

From the pcint of view of & rcject cr existin - prcduction unit
(public or private) the salaries and wages are inputs, but from the
view point «f the society they arc part of the national income. Nore
salaries and wages means higher omployment, higher income per pemson
employed or b th. Larger wage bills wean higher purchasing power of
the populatior, cr in other words Righer national welfare. The vages
are a compcnent of the national income, already directed through the
channels of the naticnal distribution process in tk form of personal
money income of the population. The society can not be indifferent
witih regard to the level of this income of the individuals. The
higher this income, the tetter. The higher wage bdill s 'ne of the

Bajor prerequisites for higher present oomsumption, i.e. higher
social welfare.




The a.cial piofit tu that - rtion f i{he value adde: whi 'h has
been directed thic. vt (ther ha unlg of the zaume g-tional 1etriduti.a
mechanisms tex+e. - *  Lhe trowsury; ot prorit [ividends ) ~ to share
heldera;  interast cn boroowen or ity rent, <%c. thrwh the
compler netwere . f th fir-rilutier we poestritatio precess part
of the scnnel ,refit - uget for preden. private ar o ublic < asumption -
part of the tasxce tb - uh e rasviw fupet As wo L ag 1 sracl part
of the net profive, Tue targer ¢ ivv o4 the 8C .a. prutit .s
usually saved anc ovegtet —part 7 othe taxes, laroer part  f the
dividenas, of ir*twri-st, f ~eute. Ther. iru, a lurger social prefit
ig a majer preconiiiion for Lisior private | res.esnt oneun;:tion,
normal funciicndae of *be eutizye -ate nochinery .o cne ha. ! and o
the other, a tusir source € Saviiy;s £01 aco- Loruted 1+vulcpmeant, i.e.

for increasing *h« ccinomiv welfar. f tue coutry. Mis in turmn ie

8 prerequisite for higher fature -onsur t: .

It fcllou~ frer e ar ve :t.at net vilue added ic an casily
understandable, cmprhenel o orepational critcriorn for measuring
the zontributior ot a inveatr.t rreject t- the r.ational ircome and

i

therefore ic¢ thr preselt consumrtiin as well ms 40 *he saving potential

of the nation f. »r the cake f incrousins £ ture consumpticn.

By adopiing this coucept the Merual *akes inte accownt the
structure of iho value 201ed = the aag: itules . f the tw conponants,
salaries .nd wag:-s <1 onc hend a.: gccial profit on tho other. Meking
one of the oompurants and neglo:ting ‘he cther provides on.y partial
one~-sided picture «f the .verall contribdution f a prcject t¢ national
welfare, 'lhe Manua., hovever, provides equal traatment tc wages and
social profit. Bcth componuts ¢t value added enjcy the ssme weight,
both are cqually inpcriari 1. the naticn, This concept is developed
in more speciiic %oms L@ the liaticnal profitabiiity section of the

Manual. Wo belicve, however, ihat onc should stop here and not attempt
to trace the furthor flows of the prodiced value added throughout the
chawmels of the national distribotion/redistribution aystem, not tc
pase any value judgements o the patiem of distribution/redistribution
md net tc assign any numeriosi welghts on components or subcomponents.




This appr ach 18 recuimended 10 b th the.ratical and practical
groundg. A theor tical orouuds assigiing weighte to subcomponents -
livitends, taxes, .rt-rest, - ‘c., a.i their hetritution to s cial
£r ups «r ~vrions and ther ucorp ~at .- the weight: . values ir. the
vaiue adde: by revising its magnatuie, 13 ot advisatle because the
laws which #over *ne natiocal listritution/redistritution precess
arc =xcguucus facters, ir tependent from the | o ject. Introducing
these factcrs w :11 deti:itely l!istrr the tris picture ¢t the
proJect we are intereste: in, m practical srounds it is not
rec.mmended 3im; iy becau:. 1t 1s impussitle . carry cut such difficult
ana demandicy analysis :.r the  urpeses ! pr ject evaluation. And
sven if cnegycle.! this «x.rciase is carried cut, it sh.uld be repeated
and new juigenwuiits ;assed aB s u a® the socio—economic comditicns
change, which happene very  ftun. N develeoping country we know

cruld affcrd itself this suxury in the evaluation f investment prejects.

What really matt re f'r au investment project is t¢ generate more
value added ¢ mprisirg wages and s.cial profit, The link between the
scundness .f the prd j=ct a.l the ldistributi. n/rediltributlcn process
is only ir the pei.s- that the higher the vaiue added, the higher the
social prefit after payl.g Ligcher salaries wid wages. The higher the
sccial profit, the Ligher the dividerds to sharshclders and taxes to
the treasury after peayirn.. interest .1. bvrrowed capital, rent, 1cyslties,
if any, e*c. As stated abeve, the value addsd is a oriteriun for
assessging th: soundness (. a project. How this value added is being
further distridbuted a:t reiistributed in line with numerous politiocal,
eoconomic, financial, legal, administrative regulations, has nothing
tc do with the prcject and this project should be neither penalised nor
given a oredit for that. The distribution and redistrivution of the
value added should not be mixed with the methcdiclogy for evaluating

the soundness ~f a. investment [rcject.

The value added of an investment prcject has special
characteristics that have tc be takem into acocountt

= In the Lase of the evaluation of an investment project,
both cutputs amd inputs are mﬂcigngd or expegted.
This implies that they can be estimated only with some
degree of accuracy and special care should be takten
" ‘ firet of the mncst importent ocutputa and iapuss of the
; project}
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- The thomy problem to include or excinle unfinished
«r not yot s ld products i.to cutput value when one
cenaiders a fiven time peri d f rtunat :ly lisappears
wian ‘ne -olulates the v:.ue ailed fir the whele

economic life :f the ur jecty

~ Value adied ¢ be neasured efith.r in tems ! gross
¢r net val.ue adled, Net value aidded 13 eque. te gross
val.e added ainus iuvastment. 1-. the case . f project
evaluation, investi.ant outlays including working
capital are cousidered a. input, and tiarefire
value aidde'l fur the purpeoses (! | rcject cvaliation
should bty definitinn be et 71 1nvestmert, i.e.

net value added;

- Value added ca. be estimated at market pric.-s
(including taxes and oxcluding subsidies) or at
factcr cos* (-xcluding taxes a.d incluling sib-
sidiesj. But the value added .t an investment
project for evaluation purposes . ught tc be aeti-
mated .. the basis « f inclulins bcth taxes and
subsidics. The inclusion «f taxes iatc the value
added prcecduced by a project is clearly based on the
argement that there exisis th~ "willingness to
pay" ot actual market pr..es which incluie 'axes.
n the ~ther hand, the arpument fcr the inclusion of
subsidies is based vn the observation that subeidies
reflect the sccial preferences ("merit wents") for
given ,roductis or services.,

Value added as a criterion reveals both merits and demerits,

The most important merit consists in its relatively simple estimation,
linkage with the naticnal acccunting system as well as the predominant
use of market prices throughout the snalysis. A project's net vglue
sdded, i.e. its oomtribution to national income, becomes the yardstick
of i%s relative bemefit tc tle ecomomy. Buch a concept fits easily
into oommon plapning practice where national and sectoral tangeis are
also exprasesd in tems of inopements to national income, Cohesion
between planners amd polioy makers on the one hand and the ultimate
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investire and mi-ro~decisicr nakers on the -ther 1s 1mproved,
Decentralizaticn f «-indinic derisivns is facilitat~d as the value
added becomes m: vasily comprehuensible perfumance critericn and a
basis fur . mctivatiinal system. An incentive syste. is based in this
case .: the "behavicur" .1 the value addad, instead . f profit. 8i:ve
the basic elamerts (f national acccunting are i the realm of rathes
elementary eccn.mics, the cvaluaticn precess will be easily under-
standatle to & fairly wiilc rance f prcfessicnals with different
educaticnal backgrcunis,

The mest essential limitation of value added as a proxy for
naticual welfare is that it dces not reflect adequately the whole
renge of policy objectives pursued by s Govermment. TMhis limitation
applies t. all cperational criteria for preject evaluation propesed
thus far, Fur this reason, as stated abcve, the value added spriteriom

shculd be su;plemented by a set >f additional indices and consideretioms.

3.3, .);l_..tion;l net value added

Tt was stated above that the net value added is a proxy for
naticnal welfare. In jrunciple this is a correct statement, but not
precise encugh. It may happen aud it does bappen in practice that s

investment project located in a developing country (say in an indwstrial

free zone) generates a very impressive net value added, but the
largest p.rtion of this is being ~utomatically tren: ferred atvead,

A substantial portion of thc wage dbill is repatriated abroad W the
expatriate labcurers, and only a minor portion is being spemt in the
host country. Ouly a limited number of lncsl, predcminamtly unskilled
and semi-gkilled labour is employed with the project. The Wlk of the
investment is financed from foreign berrowing amd equity from foreigm
shareholders and consequently a very large pcrtion of the soeial pro-
fit is sutomatically tramsferred abroed as ingerest to foreign benking
institutions and dividends tc expetriate sharehclders. The projest
has been smarded special tax privileges bWy the host govesmment mnd
sherefore makes only a minor contribution tc the treasusy > this
country. The question arises whether this pgoject is as good frem &
national viewpoint as it locks from the net value added ganesetody

i
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is the net value added in this cage an a,jrepriate measure £ the real
contributini. f the ;roject to the naticnal welfare? The Manual
aswera "Rc” to thir questior.. The net value added is a measure of a
pruject ‘e scntribution tc the natimal income cnly , to the extent
it ie dietrit.ited and consumed in a country and for the benef1t cf
this countiy, Tie pertion of the value aiied which is repatriated
abron] as woyes, interest, dividends, rerte, etc,, dces not add to
the rialiona. 4=t 3, dcep not coutribute to the national welfare
cf & country aid theref 're shculi be excluded from the net value
odded wher. evalucting the soundness °f a project from the pcint of
view of soeisty. In (ther words, only the net national value added
is a poxy for national welfare. This is the concept adopted by the
Nanual and z2ppropriately developed in the cperaticral part.

Jod4. Two steps in evplugtion - screening gud renking;
cartaiay ead geerteiny

divem tha swge of objeotives and resource ecarcitiss throughout
the A-L wosld, the Nenual recommends a two-ste) procedure for using
the v~.lue added criterion for project svaluation. First, absolute
officienoy tset for ecreening purpcses, whiok is a dasic measurs of
of ficiemay. As o matter of principle, it should be applied as o
fimt atep 'mder all ciroumetances. Second, relgtive efficiency
tcat fop zaking purposee if and Aen several projects pase the
abeolule eoffieioney tewt. The second step is designed tu determine
& pieject's natiomal werth wnder three different conditions: shortage
of enpital, of foreign emohange and of skilled labour. In these
fnstannes the incremental value added of the project ie measured
against Sho offieiemt use of the searce prodwetion factor. Braluators
ey doodde 10 limit natiemal prefitadility smalysie to the abselute
offisiona” toat. They may odd a relative eificimmey test if condi-
tions warrent it end the data base is sufficiemt,

T™he e step ggproash is aleo recommended vwith reoard t0 the
Gogiee of cortainty. A steted carlier, Yy definition project amelysis
is descd eu 2o dest cotinates of the verious veriables mnd pasremetere.
Teee cotinntes are the nest pevdedle ones %0 coeur. The Nasmal




rec.mmer. s that the 8 'u. l.ess U & inv-siment preject should firet

bt evaluated .n this taris - wiier ‘cnditi us  f relative certainty.
However, such -vaiuation @1 res the fact that there may exist cthep
values ¢ the variatier whi n are alse likely to o ~tar.  In additicn,
there are caras o which it s difficult to plupoirt for some kKey
variacr.es the m st ;rcbabie value, Preiect eviluaters should consider
these wicertaiities 28pe 1nlly whe they hLave 2 aiz-able impact cn

the scw. Less ot 5 pr ject,

L. Marual recommend: the a,;licati.n f break-ven ana.ysis
ag 8 first step . ut . f the worlu of relative certainty intc the
world . £ wicertainty., Se.sitivity analysie is alsr recommer.ded
where, 1nsténi (f one -gtirate f -ach varisble, several estimates
are usel rter varyi.p coniitions, Finally, prcbability analysis
ir sugsested where cne can uee ail the prcetable values of cuch

variatle which have o ai.viifina.* chance of ccurrence.

3.5. Dirrct and indirect «ffects

Ever, with the uppli-eticn o7 a bagic sriterion plus a few
additicral indices in th. uvaluaticl. prvcess, a proje:t's verall
urpact or. A acci-ty may ot te aesessed to an extent which is
tatirely satisfaciory. 4 project may have indirect or "intangible"
c.ots and benefits which are neither covered by the basic criterion
ror by the additi.r.l inlices,

ndirect cftects are additicnal benefits and costa caused by
au investment rcject mder ccnsileration, oocuring in other techno-
logicaliy and econimically related projects. Shculd the project wmder
exarination not have been established, the indirect effects would
act have occurreu. Such effects of & project may be substantial
acush to warrant attentisn on behalf ¢f evaluaters and decisioa
sakers alike,

The Manual dces nct attempt to provide wn exhaustive list of
conceiveble indirect affects, but evaluators gre urged %o give proper
qualitative consideration to such effects as environmental implios=
ticns, the impact of a project cn health and skills f future
employees, infrastructure implicatioms, on bdasis values such as the
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quality of life, the dignity of tne i1ndividual, sccial Justice and
equality, on any essential changes in the life, not 'nly of the basic
rural and urban community but alec of the individua., if pcssible,
In this case, indirect effects sh ui) be treated vervally as a third

block after the bagic criterion anu the adliticnal indices,

In certain cases the iniirect effects £ a project might be
traced and even measure.. The "1adustrial complex" technique is
suggested in the Manual to evaluate indire 't effects which are sc
important that they should not te severel from the prcject itself,

3.6, Market versus shadcw prices

Shadow prices are considerad in theory tc¢ reflect mcre
appropriately the resource scarcities that prevail in an economy.

It has been said elsewhcre that project evaluatiin, if carried out
cn the basis of such prices, shouid reveal more accurately the social
costs and benefite tc a naticn than the frequently listcrted market
prioces. Prominent evaiuation books such as those published by OBCD
and (NIDO as well as sume W.rld Bank staff working yapers strongly
advocate shadow prices.

One may imagine fcr a moment that appropriate shadow prices have
beens sot up and they reflect the fundamental cbjectives of a country
and the economic envircament with all its constraints. But what will
happen if the objectives and the constraints change, as they cften
do in prectice? The whole set of shad w prices should be accordingly
readjusted. In addition to this, the prices, including shadow
prices, are closely interrelated. The changes cf the factors which
detemine one shadow price will affect other shadow prices as a
ohain reaction and, therefore, they should be readjusted accordingly.
Tc expect that this continued readjustment cf the whole complex of
shadow prices oould be carried out in a satisfactory manner in a
developing country in the foreseesbls future is wirealistic. To

advooate the setting up of two parallel price systems in a coumtry
(ve it developed or developing) - one for project evaluation purposes
only along with the actual market prices is alsc uirealistic. Te
decision makers usually press on the prcject planmners to formulate
amd submit the projects for desision as quickly as poseidle and




nobtc dy will even think of such extremely (lifficult, time-consuming

setting cf shaliw prices and their eniless review aid readjustment.

Fir the sake ¢f sinmplicity and adided appeal ‘. Hractitioners,
this Maiual is larcely Yazed oo artuzl rices (with some adjustments,
if inlispensible) and therefore av' iz shadew cr accounting prices
o inputs and ocutputs. Data ;roblens associated with the calculation
of shadcw prices are thus kept t a minimum and sc are the disappoint-
ments generated by the unsuccessful attempts for application of
shadcw prices i prcject evaluation., Practical experience has con—
firmed that when the gJap between ghadow and actual prices becomes too
wide, the interest { an investing agency in project evaluation may be
jecpardizeds prices lose touch with reality and turmm into something

suspected . bein. imaginary and less rclevant in practice.

There is nc guarantee and uobedy has proved thus far that the
distortions intrclucel by inappropriate applicaticn of "artifically”
constructed shadow prices for inputes and ~utputs are less than dis—
tortions arising sometimea from market prices, in additicu tc the
great conceptual w.. computationd difficulties related tc derivation
and application of shadcw prices. This inappropriate application of
shadcw prices nay resuit from unfounded subjective judgements, lack
of experience, lack of infcmmation, time pressure, stc. Unfortunately,
this characterizes very often the project develipment process in mcst

¢f the develcping ccuntries this Manual is to serve.

Market prices, with all their deficiencies, at least reflect
an eccnomic reality, eccuomic environment in which the project is
gcing tc operate, The market price may be distorted upwards or down—
wards, but usually behind such deviaticns there are many socio-
economic reas.ns, social ferces with their particular interests,
reflecticns of the socio-economic pelicy of the government using the
price as a tocl for income redistribution (luxury goods), for
discouraging -r promoting the consumpticn of certain goods (tobucoo,
spirits versus bread), etc. All thesc considerations are reflected
in the actual markst prices usually in a more objective manner then
in the shadow prices.
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The applicati u of actual market prices may help, at least t¢ a
certain degree, t. limit the rc¢ .. for masipulaticn f prices and misuse
«f the price mecha.iem for proy: >t evaluatic.. purpeses in crder to
prove "economically efficient" an, pr«;:=ct cne wants t. Le selected,
irrespective of whether it is actually -fticient, There is alsc a
ten lency in actual practice ¢t~  verrile negative appraisal results
less reluctantly 1f based on market prices as comparei t. sghadcew
prices because it is eagier fur the lecisior maker to imagine the
consequences, i.e. a net lces «f naticnal income, It may be for
these reascis that the direct link between ar. increase ir. value
added at project level and the increasc ¢f nsticnal incom- has always
been of creat appeal to naticnal planners. It may alsc explain a

certain revival of interest in value added cincepts.

3.7. Naticrial parameters

Naticnal parameters are variabler set u  outside an investnent
project. They are . iven by a naticnal ;lancing insti#ition and should
reflect the cptimal alluocatirn <f rescurces from ithe pcirt of view of
socliety. Naticnal parameters used for the purposes f project evalu-
ation are a numerical expressi . of limits ~f acceptatility from ths
point of view .f the society (lwvel of intematicnal competitiveness,
minimum acceptable social rate of return) or quantitative mecasure of
the valu. ths society assigns to certain majer fact rs, having direct
bearing on project evaluation and selection (social rate of disccunmt,
shadow rate of fcreign excaange). The national parameters are yard-
stioks passed o by central planning authorities to the evaluaters
and micro-investment Jdecisioi makers which set targets that hawe to
be achieved or surpassed within the framewcrk cf actual prices
prevailing oa the market,

National parsseters are in genersl independent from all decisions
taken with respect.tc individual projects. They nct only express
national objectives and top levsl valus judgements but are alsc
comoemsd with systematic information on facts that are relevant to
the examination of all investment projects. The national paremeters
should, in principle, be wmifomm for all sectors, regions and projects.
Only under very specific circumstances might they be diversified.




3.7 Iategrated apnrcach iu oroject analysis

The value aliei concept permits the use of one set of dats in
tcth commercial a.d naticnal prefitability analysise. Physical quan-
tities of inputs ar i cutputs are — externalities apart - identical in
beth types of analys.s., To such quantities market prices are
applied in commercial analysis. Basically, the same set of values,
comprisins some i lispansitle price adjustments, is then used in
ratioral proje-t evaluation with the national accousts serving as
a refererce syatesr. Thus, commercial prcfitability analysis serves
as a stepping stone towards social evaluation. This provides for a
coherent and more casily understa: lable appraisal process and reduces

data prebvlems,

A ~~mbiration of Loth commercial and national profitability analysis
is indeed part o>f the hianual's approach to project evaluation. This
foilows the well estatlishei practice that whet Sounts as a profit or
loss to & part of the eccnomy, e.g. an enterpriss, is not necessarily
identical with a profit or l.ss tc the aconomy as & whole. Commer-
cial profitability analysis deals with the former, national profite-
bility aalysie with the latter,

The commercial profitability is determinel by the net profit
¢enerated by an investment project. Items such as wages and salaries,
interest, reut, indirect taxes are part of the costs of the entre-

preneur. The commercial benefit comprises only net profit.

A project’a value added over its lifetime may be substantial in
terms of the sum of wages and salaries, rent, interest, indirect taxes
and net profit. A prciect may be very scund from a national point of
view in temms of value added, yet the profit eélement in this total
which detexmines the net benefit to the investor may be insignificant
even up to the point where he would need a subsidy.

The integratei appliocation of both types of analysis permits
compariscn of individual and national interests and, if industrial
activity is predominantly in the public sector, it helps $o form
judgements on the parsmeters, e.g. prices, which detemine both and may
cause them to differ.




3.9. A broadzr underrtradiag ot project  vaduaticn

The procass ¢i evalia.ior ~t s investaert preiect from the
gocial peint of viow advecaute: v Lhirg o Al raol 0 e uandarsteed

as a brcad and ccrtinndne oxorcis=.

Project evaluatirn in a sontiviong exsrcico Yocaure ~he evalua—
tion dcoes not tek+ piac- a. Jhe @', wnen Jhe fomaulaticn o7 A preject
has been corpleted Fr ject evaluziion is oftr ceoneid:red (imnlicitly
or axplicitly) an activiiy which tak s ;prace -4 a giver point in time
and a8 a fairly wechan.cul proceluscs In preatice, it starts in
rouch termms with inc lentificat. . ¢f a proiet a1 gces on through=
out all stages of the forrulation. 1o ¢he oar'y clages, even the
basic infommation on phlysical inputs anl outputa is very rough. Any
exceptional accurscy in ‘he procedures would ndckly be leat on such
rough data. DBecause ¢ th. Limited irformation erd the tarks of
avaluaticn in th. ear.y siewes, tiils =smegsue’ 13 usually of a
fragmentary nature, covering only certein aspecte of the project,

The final overaili socio-sconoric »va’uaulion -s f.r more comprehensive.
This Manual is desim:d mciiul, for - secall evaluation, but it provides
also an operational mctncdolcegy of eppraisal 1or the early stages of

formmulution - the asimple annual formula.

Natioral projact evaluciion ir a vary b :ad exercise because it
comprises not only tha appiicetion ¢t & cartuin set of basic, addi-
tional and supplomentary indices, but ale> nimerous consultations,
disoussions, clearaices, co-omdiration among 1ifferent govermment
institutions in charge of ~ocjc-economic planning, financing, balance
of payments, manpowur trainirg, tochﬁological Jdevelopment, territorial
location, prevention of pcllution. medical ard fire regulations, etc.
These discussions axe held =% Lifferent levels (uacro aad micro)
throughout the identificat.on and preparatiocn of a project, by means
of both quantitative and qualitative, economic and non-economic
snalysis. It might be toc simple to believ: that in practice the
social evaluatiou of a project is a procedure carried out only through
& set of indices for final overall appraisel and to underestimate the
importance of other ways, incana and procedures of sociel evaluatiom.




1,12, The wee. tur rimplicaty and practicabilit

The Manual endeaveurs to - as practical se pousible. It Reep®
in view the w rkine ~wn.i1ticus whnich ,ctential eviluators are likely
to face. Acalderically .rie.tel  lo ray fi.cl 1t to simple and $oo
operatiiiual., Tt is .t ro te! in a Civer thecret cai conce,t euch as
necclassical ecc..omic the ry. Ner sill the 1alices  f naticaal
prefitarility often prouce lcarecut yes .r no auswers. The hanual
attem;ts t- guile the cvaiuator t. assess the financial m.d social
implicatiors of a proy -t ai. he will nav~ tc adjist ay terche
narks tc the leci.i i=makir, sit aticu, which varies wiiely trom
country to coantry. It .s ipe. that thie spprosca will cnoourage
its application by a v: v r rarge of prcf-csionals with Jdiff rent
tackgrcwils w rkirg under varyi.g contitions. It is of ungqiestion
nable merit t¢ .efice i rigcrius terms a oro Ject's coatribution to
the welfare ¢f the cesple. ™Mt 1t may be at least as important to
lay .own a few operativial ocornditicus which a sroject muat meet if 1t
is tco provide a small tut noticrable improvement in prevailing

conditicas.

In shcrt, the hannal attem»ts to e lel. .erately eclectic in ite
expcsitic: anl, theref. re, ,omits an ecleotic use of its contents
by project evaluatcrs trom the 20 Arat countries for which it is
desiimed. The user ({ the Lanuai is offerel als. a fairly wide raige
of choice in the desree of scphistication of the analyticel tocls he
would wish tc use. A range cf techniques is offered for both commer
cial and naticual evaluation amongst which the users may select
whichever is apprcpriate in the light of iata, time and resource
-vailatility, both financial auu hunen.

For these and similar considerations the Nanual has a'cptnd
aeither the Marglin, Sen, Desgupta "Guidelimes” (published by UNIDO)
nor the Little and Mirrl.es approach tc social cost—-bemefit amalyeis
publsihed by OBCD. In tbe "Ouidelines”, the criterion of natiensl

 profitability is "net aggrecate consumption”. In this appsoach, all

the main aspects of evaluating the project, i.e. the foreign eschange,
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tu furmich a a.bstitut for thes

however, that this henual may serve as

scope of sutjoctive jul, ement . prd)e

minimum,
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caution agair.et major pitfalls.

Part I of the Lanual is ~cacluled with a set of mcde. formats
which will be used throughout the Mamuwal., The model fummats indicate

the moet essential infummaticn needed
it should be "organized™,

for project evaluation and how

This informatiom shculd be collecte. during

the prejeet formulation stage aud be available from the feasidbility
study.
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Part Il 18 the nain body of the Rwual & vxpounds the major
sriteria and indicea ot commercial anl naticnss profitatility in
giccensicn.  Ihe exposition of toth is wade first withan the frage=
werk of certainty. The last sect.on of Fart I1 corialis a brief
cutlire of the techiiques of jreject evaiuatici wder wicertainty

at their ap-lication nider varicus coniditives.
The asuiexes contain three case studies which elucidate the
appiicaticn of the various iniices, 3 glossary of bagic terma and

present vaiue tatles with instructions .. their use,
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A. Basic Infcormation n-ed-A for Prny ot Ty atiorn

4.1. A set of mode) formats

Project evaluation ir 1 guantitative exercise t- = " arge oxtent.
A solid data tvase, therefore, ir requirei to form 4 judpre-ment or a
pro)ecf. In collecting these :iyta the evaluator normaiiy has tc rely
on informaticn supplied by the i1rveater and Yis econsaltarts. It ie he
very purpose of various nstagee of project rreraraticn to estabrlish
the magnitudem, both phvsical and ir merey termg, which surrouni its
oonstruction and nperation. ‘ltimateiv, these magr.itudes are rulled
together in a Techno-'conumi~ P asitilitv S+tudy which 16 the etarting
point for project evaluaticr.. More cften thar 1.-*, hwevar, it wil!l
be up to the evaluatcr to crganise the data ir a sanner < sult the
appraisal methods which he intends ic applv. The Manuil re:~mmends a
set of model formats t~ aseist the evaluater in rthis first step. “he
tables are decigned ir such a way as to serve bcth commercia. and
national profitability analysis. Xc uriversal format =xists for such
tables. This set of tatles should be viewei orlv ap illustrative rner.
The tables aim at indicating what 1is the minimun informatior. essential
for evaluation of an investment project under rormal conditione. This
is an attempt to ~over ~omprehensively the major categories of benefits
and costs. It is up tc the evaluator to modify the model formats
subject to the actual conditions .nder which a prcicct hae to le

evaluated.

The f.rst guestion that is usually raisei is how much the invest-
ment will cost. Table 1 provides a dbreak-down cf the invesiment out-
lays into its various elements. Since time plays a rrominent role in
project evaluation, it will alsc be necessary to determine, usually
with the advice of engineers, the emntire construction period and the
phasing of the investment during that period. That way the major
oharacteristios of an investment hecome transparent, and it will then
be featidle to define the lifetime of major investment elements, i.e.,
to work out snnual depreciation rates and the expected years, when
edditional investments for major replacements will be called for.

Dy the same analysis any residual values at the end of the project's
lifetime will be known (cf. 2b below). Table 2 provides a format for

|
]
|
\



cu informatior. eyt imes *he ques*10n atout the magri‘udes of the
saier reven. - wrich » -ig the prc e ' 1s 3 lanned to produce, how
much of 2ack rroduct it n vear ari what rrices the invester hopes ic
a**ain ir the rocai ani -xport marx.ts (Tabti- 31). Aeain time will
have tc be taker ir*~ -~nslieratin; how . of is the running-ir peried

1

exre~ted to lost, wrhat Tuanti’ies can be p~riuced annually luring that
reriod, the e encmic .1*» ¢f the projest rroducts), the utilisation of
+he ingtalled -apacity, -tc. [able 4 jrovides for 1 detailed break-dowmn
of annual cperating cos*s toth during 4t running-irn period and at full

~apa~1tv util.sation.

Once tie feisitiiity ¢ « project has teen established on the basis
~f these data, the 1nveetor will have ‘o ee.re the financing of the
troiect. The infcrmation ir. Tables ' perresent the data needed for

the eval.ator *r orrark or *his task.

"inally, these iata may be ccmpiled intc ome comprehensive table
whizh containe all ths infermaticr needed for commercial profitability
analvsis. This i1e “+ti , Intcgrated Financial Analysis. Table 8,
Integrated Valuc Addet Anilysis, provides i simple format on how to
compute the value addei rrom the data contain:d in Tables ' through 6.
Tris table provides *he items needed for computation of the net natiomal
value added generatei tv an investment projcct, namely outputs, curreat
material inputs purchaecdi from cut-ide the project, investments and
repatriated payments. he table iliustrates succeesive steps of calcula-

tiong

1. gross domestic vilue added,
2. net domestic value added;
3. net national value added.

Finally, the table contains data on ealaries and wages, to e reedily
available for the application of the efficiency formulas.

Formats for the calculation of specific indices ocan then easily
be obtained with the eame data base along the lines shown ia the case
studies.




At a first glance, trh. tableg may appear to he of a fairly
axhaustive rnature and, in the light of lata paps tyjical fer many

Arab countries, may lie~-ursge scme evaluators to use them. [* may

be _uphnsised that mainly the aggregates at the hottom of each table
determine the econominc effiriencv. The evaluatcr, ‘herefore, 1oes

ncet aiways have tc drear down all his data in accordance with the

model formats, provided the figures comprise +he details outiined 1in
the tables. He should therofore consiier these tables ar 1 check

list to find out that ro major elements of project inalyeis are

miseing and that both the ~overage of Lie data tasc and the definiticns
underlying its various cl-memte are in accord-ncc with sound accounting
practices. Also, depending ci. which indicators the elcvator chooses

in particulap cases and whether he wishes tc expand his evaluation

to oover, for instance, op-rational safety aralysis, he may not need
the entire set of data, not even all the aggregates derived in Tables

1 through 6. Practical 2xperience will quickly vield the unierstanding
necessary to cope with questions of permissable lumring and omitting.
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tedeniRirc ompy nl require in

Ore ¢ e 1 5t “eeudnt ros oas Sor fiuancial .icfioulties of
rey proje~ts in ecari. rlages of ~pe=ati:, i+ inoufficiont r.evisiem
for worlkiar ropiial W rege ot cf maichinery, tuildin,s, coemsultant
BEUVICEeS, €17, aF . u sy Gotirniel yith cons darabl. diligence,
only curscry aitenticn it (tea »ivt to ceriial reguirements
necessary *c oycpoate paarte Ihe reguitr re urcoalistic profitabiliag
expectations vn t o v 4 (Y vaace watial inveaunent entering the
caleulation. 10 ‘o0 wall v vopnatart fidvwecidl nawcs o eny ca the

other onc the .=ai - ¢ ‘g “;opat:-.,
Working ~».1t-1  n-. ltater o surent ase s (cash, acoounts
receivaile, :irouvs ~fo it (et novcg ane Fiay paeducte) required to

operate 1 r ojec s joreal  curare onces. what i~ nermal differs

widely fror -2 0 0 0 2o v s amf io0r Mistneae fo tusiroce.  Ia
seneval te.ma. vho-s ‘@, .l ey 1ouph guileliras orr be given for
the egti.aticn ¢ n i ¢ Sit-i veoyuiremeris vhich can help one to

make &t le:cu a -, € im. e

Step 1; Dirics o “perns o7 axrendilure at Mull productiea
(Tdlc 4) 7 249 Lo imrive at daily operatime expenditure;

Step 23 sstira.~ cxpostid -verass ramter of laye for vhich supplien
“ave tc L3 il. in store.

Step 33 Tetinate ev s coariL. LT maralrctige (i.@., number of
days teowean the iy raa materiale .re taken from store and
the day *he fluul produci cnters 'he etore ready for sale),

Step 4; "8titate exnectrl ovorage numlor of days fcr which the
Jinel preduc's sie stored ur il delivery;

Step 5:  Fstimate evpicied veraze torms of sale (muarcr of days
tetwazrn delivesry of guu's and payment da*es) and dedyo
averese terms of purchase (savers;e number of daya Patween
rezeipt of supplicc and payme.t of invoices);

Step 6:  Add nunber of days of miers 2 through 5 {ii balance of
ster 5 iz naviiivy, dedust from total of ateps 2 th 4)
axd miiip'y with daily procuciion expenditure (step ¢
%0 arrisc = orlor of magritude for nei working capital
racuiemen:,.




"u.kle,

"

Agsums Tinle ' Yer . otg tr findcial forecast ot - aceel rereliing

mili. Average nily operiting -xr rditure from year : orw.ri are *then
estimated te mount ¢ 7 d.rars (r,000 dinars: ¥, - step 1. Soryy
has to te imp - rted ni 8 ar-iv-ls of stipmer.ts AP Aifficult ¢n
schedul: with sutficiant p . abi.ity, three m ntha s.rr’i:8' 2re held on
average (step 2). The rapel. .ry rroces: *aken rne iy (8top 3) Arn
avepryge etorwge teoriod of 30 1. o« ja exyrotet before aclivery ta ‘te
1oral <onstr.¢ .on ind.etry st1 '), [orme of purchnse cover the
shipplrg period on. 7. iavment:, ‘heretore, will hive to be effact |
on aPrival «; supplies «t plnt nite, No credit terme wili be offered
to customere ‘.t 20 daya wiii have to pe 1liowed for paymorts o te
made agains® irvcicrr (ster 5).  Tiily cperating exponses are then
tied down for r. avirwee . 141 tiss {0+ 1 4 30 4 20 - 0O = 141,

with working ~agital re,iirementa tot.lling 23,265 dinsre (st-p €

1€5 Ainare x '4').

Tt shouil e emrh-mise’ - 74in *hit sucb a procedurc can only
produce a rough indicsticn of working sapital reguirements. Jound
judgement hag tc be ~x:rcised and the figure adusted upward or
dJownward if indicated. In this jrocees of adiustment the following

elements have tc be taken irto -cnsideration:

- It 2 project’s runring-in period ie very long, i.e.,
if full capacit- utilisation ~an be raached only aftcr
w ronsiderable 'ongth of time a downward adjustment may
be necessary,

- If the raw material -~ontent of the final product is low,
step 2 should te de:r1t with separately by including the
gost ©f such raw mateliale only instead of basing step °
on total daily cperating expenditure;

- 1f access to medium—term bank oredit is relatively easy,
part cf working capital requirements may be financed by
means of such credit facilities instead of looking for

additienal equity or lorg-term funds.
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£.2.2 ogitiil and silvage volues

¥or the turpon.s ¢t iig-ounted cash flow analveirm, - docision on
the 11fe=time of - project Fas to ve made. Since a project consists of
numercus e.ements whieh may last for diffrront lengths of time, e.g.,
lcrrien, maetinery, b.ildinge, land, etc., the concent of - project’'s
1fe—time is | somewh .t fictiticus one. Ye* !l *here rlemente together
arc rnceded to produce the desired cutput i consejquently eith r re-
invegtm nte by e ‘o te . armarked for those asscts which have tc be
repiaced fairly early, or residual valuee have *‘c be Adetermined for
su~h elcments which are still usable after the (ifetime of other major
invcstments has elaps~1.  Luch residual valucs my than te considered
income 1t the end +f the project's terminal vear. Instead of residual

vilues, therefores, suchk elements may aleo be callel terminal values.

¥ith the kird of anal’sis carried out in Tatle 2, the determination
of residual values is ear.ly carried out. Ue. .ly the lifetime of
ma jor investmerts, ruch as the bulk of machin.rv, 18 chomsen to represent

-

the project's lifetime. Assuming thas in Table 7 machirnery accounts for
80 per cent of tot:! investment and that this machincory is expected to
Ye depreciated after 19 years of operation, the, for nalytical purposes,
the projcct's life span may be fixed at 19 years including the running-in
period, but excluding the construction period. Assuming further that
buildings ~ccount for nother 15 1 ~ cent of total i vestment and their
lifetime 18 estimated 't roughly 30 yaars, then the lifferenec botween
initial investment for Fuildings and the sum of nnunl depreciation for
years | throuh 19 onters the calculation as residual value in year 20,
This value is eyu«l to the sum of annual depreciation of years 21
through 30. Assuming finally that another 5 per cent of initial
investment consists of working capital and the value of land, them that
entire sum without ~ny depreciation is added to the residual value in
year 20,

Residual valuen will consist of more than two values if, a8 is
usually the case, the investment is broken down into more than three
major slements. The same procedure may them bYe applied. But lumping
together of investment elements with similar lifetimes is both
justified and neceseary, recognising the fact that after discountimg



to the yaar zerc, the prosent vilue of this particular income clement

will usually havy orly » margin=l impact on a proje-t's profitability.

For tinse wse's which re fully dupreaiar -1 by the end of the
proje~t's lifetime, gnlvag: v-luee =re sumetimes taker into consideration.
For even a piece »f mchincry whieh is 97ompletslv wern out may be scld
to a scrap deiler and thus rroduce a modest cash insom: in the terminnl
year. Again, not ton muon ‘time should be deveted te sush 1tems in
projeot evaluation, trcaumse thair valie will usinllv to farly

insignificant rel-tive tn the entire cash fleo and 1ie ounting wil’

reduce their impact tc trulv minute proportions.




(1. VALVATION 1 AN VIS TL.LLT PROJECT

A, T IMFRCIAL PROFITABILITY

1. Litrciuction

Commercial prcfitabilaty y.alysp is the first step in the ecomomic
appraisa. cf a project. It is c~uncermmed with assessing the feasibility
of & new project frem the peint of view of ts financial resulte. The
prcject's direct .aiefits and ccsts are, thrref-re, calculated in
pecuniary terme at tk- prevai.irg (expected) market prices. This
analysis 1s appl:~d tc appraise the soundnicss and ac.eptability of »
singie project as well an tc rank projecte n the basis of their
profitar:lity. The comrer:ial profitability analysis comprisess

-~ investment profitatility snalysis a.d
~ firancial aralysie

The twe types of analysis mentioned above are complementary and
not substitutabie, Poth need to be carried out as they ar¢ ooncemed
with different aspests ¢I a rew investment prcposal. Investaent
profitability analycis is to measure the profitability of the rescuroes
put inte a prcject, more directly the retum or. the capital no mstter
what are the sources of firancing. Thus, Iirvestment profitability
analysis assesges the potantial eaming power of the reasources committed
for a preject neglecting the financial tramsactions ocouring during
the project's life. On the other hand, finencisl malysis has to
take into consideration the financial features of s project to ensure
that the disposable finar.ces will permit smooth implementation amd
operation of the project,

Different methods may be used to assess the investmc t profitebi-
1ity of a project:

- simple rate of retum

~ pay-tack period
~ net present value
- intemal rate of retumn.




M™e iyt two netheds, auaple 1.te o1 return and pay-back period,
are usually ~efecred to ar the rimpl- »r static m:tnods since they
4~ ot tair wnte congidoraticrn tr wiole [ifs span of the project
tut rely . 'ne model period (mo.. freJuentiy one ) .ar: or at best
o, a few p':ri.»u“i;. b;-‘;.r.‘e;;;z.‘.i{;."*.'r:'/au.'%mc,.t prrfitability »f a
project. iurthemore, tiuir applicaii % ie hases »u the project's
snial data, mcaning that all e 1aflows rrid Hutflowe enter the
lnsl.yni.n' at the‘r nominal ner-digeovited valuae ns ;l"\ey aprear at 2

gi/en point ¢ V'me during the projec.va life,

The net prusent valuve anit intermal rate of retumn are calleu
diacounied or {manic methols aa they do epprais: ke iuviatment
profitatiliily of a prcject taking intc considersiion ite entire
1ife Aand time prefuraices oy 1°scouiting the future intlows and

outflove to their present values,

Han~z3, the uimple methods ory somewhat less precise and are
expected to indicate Hroad paremeters of the operatior. of a project.
In some ceses the gimpie analycie could be sufficient and/or the
only porgin)> alternative while in cthers it is preferable to carry
out comprehensive atalysis uaing the net present value and the
intemel rate o return methode. Tae choice of methed depends on the
objectives uf the anterprige, the o .onomic environment and availability
of data. Howavar, in cuSe iwe cr inre prcjects are being eva uated
and comp:.~ed, the same methcd consistent with the cujectives of the
investor hes t¢ Ve used to secure & wnified base for adequate com—
parison, finrl vrianking and retionsl decision-making.

Finencial analyeis is carried out on a year-by-year basis. It
inocludes liquidity and capital structure analysis. The firet one
aime to ensura the flow of rash through the implementatiom, running-
in and operation periods of = project while the latter is related tc
the sources of investment finmncing and its repercussions for the flow
of oash.

The adbovs exposed framewcrk of the commercial profitability
malysis is presented in Chart I.
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Investment profitatility analysis sad financial analysis will be
illustrated by the exampie ~f a hypothetical project whose 1ata are
quoted in Table 7 - Integratei Pinancial Analysis. This table i85
major source of infommation fcr the project svaluwator in carrying
out commercial profitability amalysis. The table also provides @
opportunity to check the interdependence of various data used in
commercial profitability amalysis.

2. \4 t Pro b11i4

2.1 Simple Rate of Ret het

Simple rate of retum. is the ratie of the net prefit in a
nommal year to the initial investment (fized mmd wosking cepital).
This rete could be computed either on tetal investment or om equitly,
depending on whether one wants to kmew the prefitabilily of the
total investment (equity plus loams) or the prefitability of ealy
the oquity cepital. Therefors, the sisple rate of petum coeuld de
presented either mo




| SN
R = (a.1)
K
r
R - 4 A.¢
. < te
where B « simple ra‘e ¢! return o tctal .nvestrent
l. ~ simyle rrte °f retum o cquity capital

P - net profit in & romal year after making provisions
for iepreciation, intersst -harges w.i corporate iaxes

1 « ennual interest hanges " loa.s in & rormal year
K « total -apital invested comprising equity and loas
Q = eogquity capital invested.

It is necesnary to poirt ut the importance of the appropriate
oheice of a normal year in a project's life for rrreesing accurately
the simple rate of return. lormal year is a representative year
of the life of a project in which thn project has reached its rated
ocspecity and the lcan repayment is still cortinuing. Of ~ourse,
there can be mcre than one nomal year and the evaluator has tc
choose the most representative or.e in terms ~f the net profit and
interest charges commitments.

If the reate R or R. is higher tha. the rate of interest pre-
vailing in the capital mirket, tho prcject cen te c-nsidered as good
from this peint of view. In case of a shoice Petween several alter—
native projects, the one with the highest rete of retum can be
selected for irplementation, other things being equal.

Simple rete of retum (whether R or R.) can be computed as
follews (for R)s

fiep 1¢ Pind out the total investmant of a project (K),
including fixed and working capital.

§iep 2t VWork cut \he net profit before interest in the
scet Tepresentative normal year whioch is equal
to net prefit (F) plus interest charges (I) in
this year.

Jig 31 Divide the mm 7 + I by the total investmemt (K)
to arwive at the rate R,




If the rate Re 18 wanted, tie calculation may be carriuvd out as
followss

Sten 11 PFind out the »qiity capital wnvestad an s project (Q).
AT S

Step 2t Work out the et profit in the meat repragentative
nomal year atter naking provisions for iepreciation,
irterest on loans and corpcrate taxes (F).

Step 3t Divide the uet profit (F) oy the amcunt ~f equity
rapital (Q) t¢ arrive at the rate R .
The application of the sinple rate of retun. in assessing the
investmert profitatiiity is illustrated bty an example of a hypothetical
.roject whose dataar- derivel from Tatle 7 and compiled in Table 1.1,

Table ‘.1, Caiculation of R and Ro

(nCO 1inara)

————-

Amount
1. Total investment (K) - Row 771 in Table 7 200
2. Equity capital (Q) - Rcw 761 in Table 7 120
3. Net profit after taxes (F) = Row 742 in Teble 7 20

4. Net profit before interest (FP+1) — Row 743 in Table 7 25

On the basis of data presonted in Table 1.1 the rates of retum
on total capital and equity capital invested are respectively

F+1 25
X 100 = m100 - 12.5%

and
F 20
Re - T1OO = m100 - 16.7%.

The calculation of the simple rate of retum is therefore straight-
forward and not complicated as it is calculated on the basis of the
expected valuee of the net profite and costs in a aommal yoar without
any adjustments. The simplicity of the method may be regarded as its
main merit.

However, the simple rate of retum method has some limitations.
Firstly, this is a method deriving an approximative criterion since it




is based on one yeur i1ata, neglocting the rest .{ the ;To) "t's life,
Secondly, in real tems it nay te rathr difficuit *o tird the noraal
year adequately reyprescritative for the whele Tife mpa ot project.
Thirdly, .hig meth ¢ {ignor o the  rofile and tine | LoTencos ~f the
net profite and ~cats during the life of the STC yact.

levertheless, the simjle rat. of retum im a .reful toos for the
guiok apiraisal of the f.vustreatr prolatabiujty of a tr gert, parti-
cularly one with n relatively sh rt Iil'e aJpau. It can .lsc be used
in ocases whare suffi.~icntl, detailed infommatic. tvr more comprebangive
analysis is nut available 'n the country or for prelirinary ~valuation

at early stages of jroje -t fomulation,

2.2, _Prback Pariod kethod

Tie method measures th- time neeled for a projec® to recover its
total investment through its :.:t profits. Therefcre, the ay—back
period is the munher o' yearr Adurinug which a ;rog-ct will accumulate
sufficient net profits <o cover the zmount of its total investment.

It ie gives. by the expressiou

K = 2 E, (A3
1t =

wheres ¥ =« total investment
p = pay-back periud
E « annual ret profitse ir the tth year,

If & siagle project is being evaluatad, it will be accepted for
implenentation in case

P By

where P is & cut-off pay-back period adcpted by the decision—maker.

If p is greater than Py? the project in questior will be rejected.

The period Py is usually determined on the besis of past experience

and other investment opportunities of the investor and therefore varies
largely from case to case. Whem selecting among several altemative
projects, those with the shortest pay-back period are accepted.
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The pay-tact jericd of a preject may be computed in sevepral
stepss

Step 11 Compute the tital investment f the project (x).

Step -t Finu vt t}u‘ et nrofits for wery year during the
projec-ts lite (E).

Step 1 Deducrt from the total investaent the net prefits of
the first yvar of the project's life, wiich simply
means the logirdiing year of the implementation period,
Theri, 1T the tocal inviIstnont i n t entirely covered,
prcceed to the second, or further to the thirl or sy
of the subsequant years, as long as needed for matching
the total investment by adding ip the annual net cash
eariirgs.

Step 4¢ Fluu cut the number of the subtractions which in fact
refers to tne nunber of years during which one has to
sum up the aunual net profits in order to write off
entirely the total investmeut. This nunber of years
is the pay-back yeriod expressed in years (p).

The calculation of the pzayh-bwk pericd °n the basis of data
from Table 7 is iliustrated in Table 1.2.

Table '.2. Calculation of the Pay-back Period

(00 dinars)
Uncovered Capital
Itenm Nominal Amount at the end of &
I. Tota. investment (K) - 200 -

Row 711 in Table 7

II. Annual net cash eamings (E)
R>w 74 in Table 7

- Year 0 ' 0 200
-~ Year 1 0 200
- Year 2 30 170
- Year 3 35 135
- Year 4 k)] 100
- Year 5 35 65
- Year § 35 30
- Year 7 35 0

Therefors, the total investaent will be recovered just befors the
md of Year 7, or in approximately eight years. It can de seen that
during the years of the implementation period, i.e. Year O and Year 1,
the project does not yield any net cash eamings and oomsesquently the
investment is still entirely uncovered. Starting in Year 2 and in the

R




latsr years the proj-ct yiczids th: net cash eamings an? is able tc

recover the t tal Lvestmat by the end ¢t the Year 7. It 18 shown
above, whou detomining the pay-tack porici, that one has tco ntart
computstions right from the hegimui.g pf tho projuct’'s life, 1.c,

the conatruction pariod is i:cluded in the ay-back peri~i.

The mairn merit . [ the . ay=back period method ic ite simplicity
and casy understarding. But it has some shortcominge which limit its
use, Firstly, it i;rores the project®s net cash camings after the
pay-back perici, Secorndly, it may ve mislcading 1. caBé¢ two ¢r rore
projects ars coupeting for the same rescurces, and nct having a
similar time phasing of the net cash ear.ingwu. Tirdly, this method
pays much attention to the !iquidity of a project, 1ot reasuring the
profitability of investmont and not assessiue th- time vhasing cf
cash inflows and outflows within the pay-tack pericd. In s ite of
these limitations the pay-back pericd may te & uscful criterion in
came of risky projects, relative capital scarcity or where much

emphasis is put on the long-tem liquidity of the antorprise.

2.3. et Preasent Value Nethod

The not present value of a project is defined as the lifference
between the present values of its future cash inflows and utfiows,
This means that all cash flows should be discounted to the zero point
of time (the start cf the implemd :tation) st a preletemined discount
rate. Thie is givern vy the expression

n CIt - CO‘
(

¥V - E mm— 1 (A.4)
14 1)

where: NPV = net present value of a project

CI, = cash iuflow in the +'P period (year)
€O, = cash outflow in the t'P period (year)
i = rete of discount
n = numoer of periods (years) of the project's life.

The project’s net present value, other things being equal,
{ncreases with the larger CI and n, but decreases with higher i and
00.




The ratc of dis-ount should as far as possible be based on the

actual ra‘tve of interest in the capital market to refleot the time
prefasrence ani opportunity cost of the pcesible altermative use of the
capital i.vested. In case the in estment is financ.d by long-temm
loanc, the actual rate of interest paid should be taken as the dis-
count rate. If for some reason this rate is not available, the rate
of interest charged by the Central BPank on loug-term loans should be

adopted as the rate of discount.

A project is coumercially acceptable if its present value is
yreater than or at least equal to sero. When selecting among alter-
native projects, the onc with the largest net present value ie

chosen for implementation.

Therefore, the net present value method measursee the nagnitude
of the rnet cash flows, or more generally of the net benefits, of a
spucific project, but does not relate this magnitude to the total
investment needed to produce these positive effects. The latter is
especially important ii. ~ages where alternative projects of different
magnitudes of investment are compared and it becomes important to
relate the absolute amcuni of the project’s net benefits to ite
total inveetment. I such insta.ces instead of computing omly the
net present value cf a project, the evaluator may go on dividing it
Uy the discounted velus of the total investment, i.s. to uee a sort cf

disccunted rate of return. This ratio is given as
JPVR « %ﬂ (A.5)

wheret WPVR = ratic of the project’'s net presant value to the
present value .f its total investment (net presat
value ratio)

NPY = net present value of a project
PVI = present value of total investaent.

Tis ratio shows how much of the project 's net present value ie
generated by a mit of total investaent, which is discownted to its
prnint value in order to account for the time preferemces. Noedlene
t0 say that whenever the implemantation period ie pot movre than &
yeor, there will be no need for discounting the snnual smowmt of
investment and it will be included into the wnalysis at its neminal

value,




If the NPVR is used as a criteriom, a single project will be

selected if the ratic is ¢reater thun or at loast equal tc zere. Of

course, among altemative projecta the one with the highest ratio

can be seiacted for implementati .. In casce when .11 projects show

negative . VRretios, but ons Las tc be selccted, it should be the

one having the smallest rati~ (closest tc zarc).

The net present value f a project end’ VR ratio may be calcu—

lated as followss

Step 11
Steg 21

gtep St

grep 41

Step 30
Jiep 6t

Siep [t

Compute the cash inflowe cver the entire life of
a project (cxt).

Compute the cash outflows over the entire life of
& project (Cot)'

Work cut the net cash flows for avery pericd (year)
over the entire life ¢f a project (NCF“) by sub-
tracting COt from CIt'

Pind out the appripriate discount rate to discount
the future net cash Llows tc their presait value at
Year O.

Find ocut from the present value talles the respec—
tive discount factor for each period (year).

Multiply the uet cash flows in eack period (year)
by their oorrespo.ding disccunt factors to arrive
at their present values.

Sun up the present values ¢f the nct cash flcwa of
all the periods (years) %0 pet the a=t present value
of the project.

In case the KPVR ‘s desired, work cut the prement
value of the total investment using the same discount
rate as previously and divide the net preseat value
of & project by the amount of total investment die—
counted to Year O.

In Teble 1.3. and Teble 1.4. the calculation of the net preaent
value of @ project is demonstrated again usiig the initial deta
stated in M™ble 7.
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Mo clar fyv Ta®le . .. scne alditional expliaation may be necessary.
Since =t th. procert stze. of the preject avaiuatiin (oo is concemed
with agiesci. c the irvea’..ent profitability f a ,roy-t, only the
real regcur ¢ Ji.ws ar *aken into account. This means that wy flows
connacted w'tL *hLe finw.c:al transactione, such as the locans at the
cash infl 5116 ar ! the financia' obligatiors at t'« ~ash outflow
side, ace critted {iow ...~ analysis. In additior to this, the cash
cutflows do no% compris- iepreciation in order not tu account twice
for the investuent cutlays. .ot including depreciation in the cash
outflows means .nat depreciation is tremeferred to the net cash flowe.

Having found the :.et cash flows in each year, one proceeds with
further cteps ir the calculation. Suppose the discount rate is 10 por
cent, tre discount facturs will be aa statel in Table 1.4,
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e sut € Rew V 1r Mable 1.4 givea the net present value of the
project at 17 cer cent fisc uaut rat:, which ssou.ts to FR4029 thousand
iinars. Sinc *her.* -as flows in the year 0 and the year 1 enccounter
only the investm-.it « .tlays, anl ther:fcre are negative, it is easy
to find the presor® value of th- tutal investmer.t by summi..g up the
present values ([ 'L net :ash flows in those years, which 1s 190,300
thousand dinars. M.crefore, a wit of discounted total investment

generates 0.3 wiits of net preseant values

PVE - -‘%{)‘3 . 0,35

Pinally, it might be mentioned that the main advantage of the
net present value “ethcd in assessing the investment prc fitability
is the fact that it takes into account the whole life of the project.
Also, it soccunts ' r the time preferences by discounting the futurse
cash flows to their present values., PTurther, by using s given
discownt gate it encountars the opportunity costs of the possible
altemmative uses of carital. Thus, nc matter what the time phasing
of the future net cash flows is, this method is suitable for making
e rational investmant decision, particularly by ueing the LPVR as o
reliabls yardstick for comparing altemnativs projects.
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2.4. I.ternal Rate of Return Methcd

In the intemal rate of return methcd the disccunt rate is
wiknown, w.like tiie n-t present value metho.i where the discount
rate was wive:, cutside the projac.. By definitiou, the intemal
rete cf returr. ir the rate of discount which reduces the net preaent

value of a prcjoct to cerc, i.e,

.<"—01t-cot (h6)
> - — A.€
: e (1 +1)

t -

where all the symbols have the same iicaning as in the case of the

net preeunt value.

When applyin~ the intermal rate of retum, one starts with an
assunpti i that PV = 0 and tries to find out the discount rete
which will make the pres:nt value of the receipte from the project
equal to the present value cf the investment. In other words, the
intermal rate of ret.r. is the rate at which the capital invested
will be compowided cver the lifetime cf a project.

Investment cecisici is taken comparing the intermal rate of
return of a specific prcject (ir) with a cut-off rate (1m1n)’ vhioh
states the miiimun ac eptable rate at which the capital invested
should be compounded. Thus, the project being evaluated will be
scoepted if

1r> 1.111

and vice versa.

The cut—off rate is equal to the actual rate of interest on long-
temm loane in the capital market or to the interest rete paid Wy the
borrower.

1f one has to choose among alternative projects, the one with the
highest intermal rate of return will be selected, provided this
intemal rate of retum ie higher than the cut=off rate.

Me intermal rate of retum of a proje:t has to be detemined
through trial and error procedure snd the steps of ite oalculation may
de as followss
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Step 13 Go back to the net present val. carculati s ani
identify the present value ot tne yroject
and the rate ¢f discow.t us« 4 in these calculatiors.
0f course, the net present value ¢t the preject hLas
to be pesitive, sin .e otherwise the | et should
have bee, rejected,

Step 23 'se higher discount rate than that in the net presont
value calculations ®© compute the present value of the
futurs net cash flows at this new rate of iiscount,

Step 13 If the present value of the .ot cash flows is still
positive, keep increasing the rate of disccunt and
computing the corresponding present value of the
riet cash flows until the latter is r¢ duced 1o clese
t serc,

Jtep 4% Keep 1in-reasing the discount rate and compute one or
twe ccrrespending present values with 3 negative sig.,
cne of tham telng elose to zero,

Step o1 Identify the rate of discount at which the present
value of the net cash flows is zc¢ru, this being the
inter:.al rave of retumm of a project, ani ccmpare
it with the cut-cff rate appropriately set up and
if needed with the intemal rates of return of other
projectis,

If such a trial and error calculation may be sometimes toc
demanding and time consuming, it might be umeful tc pcint out a
short-cut method (in steps 3 and 4). The two net present values
of & project arc worked cut, one positive close to zerc and the
other negative close to zero. Then to avoid further rounds of
calculatins, the following fomu_.a may be used to arrive at the

intemal rate of reuums

PV (12 - 11)

i - i, 4+ ' (A-T)

r 1 PV + NV

where! = intemal rate of retum of a project

positive value of NPV at the lower discount rate

= nogative value of NPV at the higher discount rate
in absclute temms, i.e. the minus sign negiected

lower discount rate at which NPV is still reccsitive
but close to sero

i = higher rate of discount at whici NPV is nlréad\v
negative but close to sero,

- P

-
L}

L]
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It is important that ¥V and IV are very c.ose to zerc, meaning
that '11
twe per cent. If this is not respected, the intemal rate of retum

and i, are very -lose to each other, say nct more than cne or

worked ou: on the btasis ¢f the me.ticned formuia may b nisleading.

The calculatior ¢ the internal rate cf retum 18 stown in
Table 1.5. Since the internal rate of retum is tc moasura the
investment profitatility, the financial trensactions are omitted
fror the aualysis and deyre.iation is again not included in cash
outflows. Thus, in computiny the intemal rate of retum, cne does
nct need to go back tc Tatie 7, but to werk further with the net flows
stated in Row III cf Table 1. :. Then there net cash flcws are
diascounted at different ratee in order tc find out the cne which will
make the net present value ¢f a project equal tc zero. The firet
round of calculations has salrcady been worked out whem cwaputing the
ret present value of the project shown in Table 1.4, The only
exercise one has tc do is tc apply higher and higher discount rates
until the net present value of a project tecomes negative. Table 1,5
states the magnitudes cf the net present values of a project at

different disccunt rates.

Table 1.5, Calculation of the Intemal Rate of Retum

Net Present Value of a

Discount Rate Prcject in 000 Dinars

10,5 68,025
14 52,951
14,5/ 3,319
14. 7% 1,014
14.8% 121
15,04 =24 357

Table 1.5 shows that the inocreass in the discount rate from
10 per cent to 11 per cent brings the net present value of a project
from 68,025 thousand dinars down tc 52,951 thousand dinare. Comei-
deredly higher rate cf 14.5 per cent reduces the net presamt value
to 3,319 thousand dinars, which is still well abovy serc, This is
vy one may proceed to discounting at 15 per ceat, but then the net




present value ~f a project hecome: regaive w1l any Lte to -2z, 497
thousand dinars, Therofore, Powe putis Lave t- Y appiins. It
can be seer that the rrojesits irlermoal oot Wf retin, ie somawaare
betwean 14.7 per ve.t and *4.% pe. cent. Fer prast.cal purpcees, thig
approximation would be quite suffi~ient, but one way o o calou-—
latirg the axact rate. Since the 4 fference boiwsen vhese iw. rates
is rather amall and the first 2. Y o the uraitive while the second
€ives a negative riet presa:t value, the ‘crruls for interpoiation

may be used to detarmine the .n*eima. cate o f retim. inus?

PY (i, -4, . .
2 1 ceatd 10 = 1.7 )
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Therefore, the intemal rate  f re’urn c¢f the project is 14.7% per cent,

i!‘ - i,#

PV + LV

This reate has tc be comparvd w:lh the cut-off rate {the interest rate
paid or payatle for long~‘ew .cans o the capitai market' and/or

with the intermal :a‘es of the ctlier projects in competiticr.,

As shown, the intemel ra*e f retuami determines the return on
the capital investied and thercfore signals the maximum rate of interest
on loans this progject can pay withcu* £:tting into difficulties. No
other method will supply such infomation, ad this is a very impor-
tant merit of the intermal rate of r.tur: nethod.

Also, it may be very convenient to us. this method, if for some
reason the evaluator wantes to scape detemining *he discount rate
explicitly which has to be done in computing the net present value
of a project.

But the method has some feetures limi‘ing its use. Firstly, the
intermal rete of re‘um method cennct be arrlied safely whenever
there are considerable negative net cash fl(we during the operating
period of the project's life. In this caee, it might happen that the
net present value of & project cnanges sig: more than once when die-
comnting at different discount rmtes. Tn cuch a case more than one
intemal rete of retum existe end it is not poeeible to decide which
is the appropriate cne to be used for evalusting purposes. This geldom
happens in practice, dut the project evaluaior should be aware of it.
Secondly, this method may he misleading when two or iore mutually




exciugave pregects ue  wparvd, ad reference to the .ot jresent

value methed is 2asirat 1 . Thirdly, it dies nct pefi- ot directly the
time preferancas ! . dec i —-meker, a8 the disce ' rate 18 ot
given cutide ot the ,r jact Lut 3 computel or the aasi1a of the
prcject's data.  Howwver, s.uce the prdject's intem.. rate 1t petum
is compared with the at—=c1’ rate, this rtlem is s newhat s lved,
Fourthly, the calculaty '. v the ioternal rate (f ret.r, 13 t. a

certain extent s.rewhat —umbersome work.

Taking inte ~msii-retiin what was mentioned ab. v s the 1ntemal
rate cf retum may e cor.livred as a usaful methed 1. e ap;iied
when it is not easy t¢ tor . 4t the appropriate lieccw t rate ia
computing the riet preser.t value . f & progect and, or orne wants to
know at what rate *he ca;1ta; invested is cmpounded over the
precject's life. But iue attention hae to be paid to the circumstances
limiving its use,

3. Hinancial Ausijsis

3.1. Liquidity Analysis

As was shown, the investment profitability analysis, bdeing the
first phase of the commercial prcfitability malysis, ie carried out
on the bagis ¢ the project's life taken as a whole, Mt favcureble
results of such an walysis may very well ccincide with substantial
cash defi.its in some years of th. project's life, cispecially those
in which the loans have to be repaid,  Alse, cash flow datas as used
in investment profitability analyeis dc not include all cutlays end
receipts which affect a preject®s cash balance, but only those related
to the flows of real resources used in a project.

All this suggests that the additional cash positions, conoemed
with the financial transactions, have tc be taken intc consideration
in the liquidity aualysim, such asi

=~ debt service charges, both interest md principaly
= payments of dividends;

= other cash cutlays mmd reoceipts not typically nseoceiated
with the investment under coneideration (sale of emsess
lmtls contridutions to national fund releing campeigns,
otc.).




Having included all *hLe itwis .t the fipancial ‘ransacticns - *he
yTject appraisal mn. 1 having estimated the prcfitalility «f inveat=

ment, the evaluator 1s atle to jul'r whethers

- eoquity and lc. g~temm {irancin, are adcjuates

= cash deficite ar linited tv magmitud o which :an
be covered by recourse to ghort-=t.mm bank credit
or sliiminated by resha.ing e me of the cash irtl wa
or out flows}

- tems of long=tem firancii] are adequata;

= dividends as envigaged 'y iuvertors will materialize,

Liquidity analysis is dore o a year=-by-year basis and therefcre
the anmnual cash pcsiticns ar: taken intc conmideraticn in their nominal
values., The data fror. Table 7 are prescated in Tatls '.F as an
illustretive example (f the liquidity analysis,

It can be sew: that equity cajitai will Y« sufficient tc ccever
the investment outlays in the first year cf the construction pericd,
but in the second one in additiin to the equity capital of 20,000
dinars, a long—~tem lcan of 30,000 dinars is nesded tc finance the
prcject?®s invietment. In year ; and later nn the project!s annual
cash balance is positive in all years, mearing that the project is
able not only to meet all the cash cutflows, but to produce a
surplus in all years of its cperating period. Therafore, the project
Leing evaluated is conusidered to have gocd liquidity of rescurces.




Table 1. . Liquidity Analysis cf a Project

(000 ainars)

Y

2 3»10% 11 12=-19% 20

I. Cash Inflows (CI) (142+3) 100 100 100 120

1. Sales revenue (Row 731 100 10 100 100
in Table 7)

2. Salvace value (Row 733 - - - 20
in Table 7)

3, Financing of Invest- -
ment (Row 76 in
Table 7)

3.1, Equity (Row 761
in Table 7)

1,2. Loans (Row 762 in
Table 7)

Cash Outflows (CO)

(445+46+7)

4. Investment (Row 71
in Table 7)

5. Operating costs
(Rcw 72 in Table 7)

o. Taxes (Row T741-a in
Table 7)

7. Pinancial cbligations
(Row 77 in Table 7)

Tels Interest charges
(Row 771 in
Table 7)

7.2. Repayment instal-
ment (Row 772 in
Table 7)

7.3. Dividends (Row 773
in Table 7)

II1. Net Cash Balance (NCB)
(1-11) (Row 73 in Table 7)

IV, Cumulative Net Cash Balance
(Row 79 in Teble 7)

*  Annually




le<. Capite. Structipe Anu. /8.0

Long=tera P cagty © rer omovr 5 ot ta contb of figsed invest-
ment and at least 1.’ par tio work':,- carital resquiranents which
will Ve needed ! » romel oeration. Tiese finances should be pro-
cured in the fom ¢ equity a lon,~ten credit,  Short-temn loaas
for financirg the fige! woset 1 worhiw vzapital wiil bturden a
project’s ~uash talweo with carly a ¢ oavy Hrincipal repaimentas.
The cash intlows cenapcate . 0y Sheco agrcod lturdnys the short pericd
may not be oufficieaty toemo % tlegae culiumants since Lhay are sproad
over the antire life s <. ti crejert. tuch will, hiwever, depend
on the protitability i the ;ron ot ant apital structure should be

related to *he earmouy; cezucity 1 the 'roject.

Financing 's proje.t?c ~a; ita) rejuirements shculd not only
determine its futur Yliquidity vt ale it: Tuture baluace sheets.
Therefcre, 1: the cousse of ;e ject ovaluution the capital structure
envisaged by the invester shotdd? be loized at closely with a view to
judging the aaterprosels futuire financial viability. Varicus aspects
have to be c..giderea in this context., In _eneral, the combination
of equity capital ard loans wi.l det miue a preject's dabt equity
ratio, Relatively heavy retiarce ¢ credit offers certain advantagess

= The rates of jutercet o lcaus moy be lower than the oxpected

rate of retum of tiic project. 1o such circumstanices il may
be attractive {ir the inv 3tir - taking intc account the risk

involved - tc kien eeuitv 1low, thus increasing the actual rate
£ retum on eqaity.

- By seeking finance through lcans, there may be fiscal
advantages since interest charges may be deductable ‘rom
taxable profits.

On the other hand, relatively heavy dependence on external sources
of finance has also disadvanta~cos
= Interest charges are [ixed cbligatione which heve tc¢ be paid
regardlese of whether 2 project cams profit or not;

= If ammual repaymente of priccipal approach the cost of
depreciaticn per year, financial managament will become
increasingly tight and diffiocult;

= A low dabt equity ra*ic is desirable mc far as circumstances
pemit in crder to avoid undue interfarence by lenders.




Bt

g

The most com..uly applied indicatir of an enterprisc's capital
structure is th: so-called debt-equity ratio, i.e. the ratio of long-
tem loans to equity capital. In the preceding cxample (row 762
divided by row 751 in Tarle 7), ti.ds ratio works ou: tc 0.67 (80 s 120)
which may bte judged satisfactory. Also, in terms of the project's
liquidity analysis this capital structure is adequate since neither
interest chargetc nor repayment installments give cause {ar short-

term borrowing in any period,




T, “ATIOMAL PROFTTAZRTLITY

l.  Introdustion

Commercial profitaidlity as asreered carlier “uy rot mve a 000
idea of the rontribution of a rroject to t woorim: of th e na*tion
since emvhasis at tha' stace was colv oo s a st oprofits of a2
pr- ject in roneta:y terres aa net or its e ! comtridutica to the
welfare of the socieis. For 7easurinrg a - ochts contrivutic:. to
the welfare of the ccciaty, daticnal Protite ility Ar.lysis sould we
applind.

National profitu ility anclysis is .iiiar in forn to cw rercial
profitability anaiysis in thai they lLoth trs bt identify the coots
and benefits and by erinveascuring them tc couess the sprafitability’

of an investmert proposal.

Commercial profitabilit’ ard naticna. rr- % tability, however,
differ 1. many waye The objcctive ¢f commercia’ profitabilitv nnalysis
{e assessing the net financial result of a proicct while the naticnal
profitability traces e proect's contriuti= to all fundamental
development cbjectives (ecunoiie and or.—aconunic). The former takes
into account only the direct effects of - pro ect, tut the latter, in
addition to this, taley also into consilerai’ 1 the in 1.3ct ( 1inkage)
effects, hoth measuracle and non—-measurahle. Commercial protitability
analysis is based on rarket pricez, but rativniel profitatility is de-
termined with the help of adjusted prices whicl: are deened to le the
social prices. For commercial profitability ti.c time rraference
preblem is tackled by epplication of the prevailing interest rates on
he capli tal market, while {n the case of naticnal profitability, it is

solved by using mocial rate of discount.

These different concepts of profitability arc reflected in the
Al fferent items considered to be costs and lenefits and 'n their valua-
tion. The two types cf benefits and costs do not coincide. Some pay-
mentes which aprear, say, in the cost streaus of tie financial analysis
do not represent direct claims on the country'c resources bput merely
reflect a transfer of the control over resource allocation from one
member or section of soclety to another. 3ocial benefits or coats may

be larger or smaller than financial ones.
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Thue the contrast hetweecr coerciel profitability analysis and
national profitabilit, analysis is simple but important The latter
ir a muck more complex exercise than the feormer, and the techniques
used in th: former exercise may n. bte helpful in th. latter. Com-
mercial profitability is commonly rejected nowadays as a basis of
planned chcice, but this causes a ;ap that national profitability
analysis has to fi'l.

Besides overall eccnc~ic development, planning and development
stratezy of a country usually requires that saveral other ob jectives
be fulfilled. It is, therefore, necessary to appraise the social
goundness of a project - hoth from the points of view of its effects
on the economy as a whole and on the particular aspects of national

life in the context of whi.h a project is being considered.

Tased on this the Manual recommends along with the basic criterion -
value added as the device for appraising the main impact of a projeot on
the econony — a set of additional indicea for measuring certain impli-
cations of an investment project, i.e. employnent effects, distribution
effect, foreign exchange effect, iile capacity effect, international
competitiveness. For other implications, which cannot be measured in
quantitative terms, qualitative analysis ic reconmended under supple-
mentary oonsiderations - infrestructure i-plications, technical know-
how implications, environnental implications.

Ar attempt Ya3 bsen .ade to include in the Manual all important
cconomic and social considerations whiu. enerally form the basis for
investment proposals, yet the list may not he complete. In the event
there are ay other consideratione which have not been oovered, they
can Le analysed on the same lines as suggested for additional indices

and supplementary considerations.

Acknowledging the existence of certein distortions in the domestio
market prices, tue lianual recommends a procedure for prioe adjustments.
Three important points are to be noted in this respect. Pirst, the
existing or expected market prices relevant to the project {in questiom
are to be analysed and obvious distortions ide.tified. If there are
no such distortions, further analysis should be carried out on the
basis of the actual market prices. Second, the price adjustments sheuld
be made before embarkin on national profitability analysis. Third,
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relatively simple practical procedures are rec. wieud~d for carrying
out the ad justments of the actual market prices (ad irng subsidy,
relying on actual FGi or CTF prices, vts.), iistead @1 constructicg

sophisticated tteoretical ..odels a.ud relying on dm ful assunptionus,

The Manual recommen's the utilization of the rational value alel
and not the total value added for . easuring tlw pro.oct's contribution
0 national incone. It also advocates the use of 1-t value added,

and not ~ross value addec.

This Manual recommends cconomic evaluation of ar investment pro cct
to be carricd out at cach stage of its formulation ctariing [rom the
early stages. This underscores the i portance of forusing wconomic
analysis on the project ot the tire when its desim is taking shape
and choices are still open rather than when tle project has been
formulated and rejection ra: Le difficult. It is ex ectcd that the
results of each consecutive evaluation night sugrest nowe improvements
in the project. In view of the scanty ard unc-rtain irformation avail-
able at these early stages, thc so-called "si.ple formula' i3 recom—
mended, based on an expected representative normal year of the p:-oject's

operati on.

The Manual also suggests two steps in the applicatior of the value
added criterion - absolute and relative efficiency tests — in carrying

out overall comprchencive evaluation of investmunt projects

The Mznual recomnends cperational techniqucs for application of
the value added criterion not only for new investment projects but also
for evaluation of modernization and expansion prujects and for a group
of technologically and economically interrelated projects f rming an

industrial complex

Taking a step further as compared to commercial profitability,
this part of the Manual suggests operational techniques for neasuring
the i{ndirect effects of an investment project occuring in other closcly
related projects. Unfortunately, indirect effects are sometimes dif-
ficult to identify and rearly always difficult to measure. In cases
where these effects are measurable, the 'indusirial complex" technique
is suggested. If they are not measurable, the analysis recommendec

under '“'supplementary considerations” may be used-




An important featuroe of national profitaiility analysis is the
application of = sat of national param.ters measuring in suantitativc
terss cortain mrofar nees Crom the nati:=al peint of riew, sctting u
certain cu.—off levels of c¢fficien y, ete. oo Jhe  ake of giupiicity
and practicalily ¢nly the fireiost essentia: national paraseciers arc

L o ‘ ‘ ‘nnd:ix‘:temat on.% ?mppt§t§vq§‘oup./
suggested 3orial rote of idrcrunt and stadow rate « orei m excranvre,
Jede netional para ote-s sheuld v princinpl. oo comput.o? 'soa com-
petort national ~ wr ;- mwtional plarmine a0 noy, dris.. of economy,

¢oatral Lai., comootl o Ttatlistical offior, ate,

A i. :he caar of ¢ me cial profitability, for nation:l profi-
trlility araizsis t o s v ral methods vAth varAing desrecs of sophis—
ticat{c. a3~ 3w, e te'. 10 i up to the uscre of this ‘anual to
s lect Wb appreoriste ceti o, subject to the prevailing conditione

ir tre oartry U aviiatility of data.

Aoplicatior of @ =t F oriterds bt tio swic proooct may yield
varyl vy & cver o U iebi,, aeeults. The prooaet cvaluater should,
theeel e, saomidte womonprctentive tatdo to the deci =i un-naker, drawln,
Gie pertic adav atitinh to the nain e roiic selective results and
at th . e tro-ob U her axped bed v sults 4 6 prowect . This
will atf » ' rial r tie lwtisica-mak v abert th- overyll i-pact
SF otk creaeet v the vcn sty as welloas o Ahe Fearch of the economy
i owkior . i® mertieslar s intercele o oor et which be likes to he

caaby oy Lo Few Lo o~y e ihoante

I+ it ft ey, tre etieds suggest. ol for analyzing

catr oAl g oFitaviint, ot invstaeat o opose ¢ oarm leacribed in the
) S

v imete e Loe o aud soand dneuts ol Liveatmert project should
oocduac ot o tamd o cart v pedoo oo vy ~tunl prices are seant current
roo o act U futue i s o b L cestl o oan world meriots at which
tv o b s oactu o Loar ctee v Ui iaputa cas actually be

Cree b ™ o vt oot Srren oo vnluwed at actual

oo b el Frox toade ‘ gt Pt ermationnd merket at

AV P Ao Fpoostoreed Lot D ol it es Ty the shadow




Nowever, markct prices prevalling in a country at any particular
poiat of time may not represent their real social costs since thy are
vitally affectod by the iinancial, cconomic, social and administrative
policien ¢ the government.

Therefore, the first step should be a roview of the existing actual
prices and identificati n of obvjous distortions, substantially affectingz
the project analysis. Tris is to say that price adjusting should be
dons selectively in terms of two criteria. M rst, which items figure
most prominently in the injute and outp-ts of e pro ect at merket prices?
Seeomnd, for all inputs and outputs, which narket prices are farthest out
of line with their respective social costs? This reans that adjustments
are recommended only [ r thr most important items and thc most apparaat
prics distortions

The second step would be to segregatc these influences and bring
domestic market prices to levels which may represent their real social
costs. The real social c-sts and benefits should ‘e assessed undor
actual ccnditions in which ti« prcgect is to op-rat. anl not under any

presumed or idealistic conditious.

The above-mentionad ad ustments hav: to bte male before appraising
the national profitarility. Ihe following simple techniques may help

to achieve the desired social values.

Tach sroject has ite outputs ich represent th besefits and its
inputs whicl entail costs. The output cen rea ly be Jdivided into three
parts, namely, (i) exportcg, (ii) domestically rarketed, and (1i1) ir-
frastructural services. 3imilarly, the inputs can %e divided broadly int~
(1) tmported, (i1) dumestir 11+ produced, (iii) infrastructural services,
(iv) land and (v) labour  [le following talbie w.grests the oricing

rules which car be conveniwrtly adopted

Project appraisal is carricd out in cu sta.t prices. T prices

of inputs and outputs s« adjusted should be usc-d throughout the eccnomic
life of ar inveatment r 0 =ct. Currirt prices are usea only to es'ablish
ths project's yearly [inrncial positien. Ary torescealble future vai o=
tions in the selected condatant pricea vill oo kooor car o0 1y gorgi-

tivity and proba'iiity wnalysis.
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3. Yalus Added - Jaaig Critericn of iaticaal Profitability

Value added, as stated earlier, is the basic criterion for the
oversll effects of a project on the sconomy. It represents in o most
gmeral way the difference between the output value wnd value of
inputs purchased from other units.

T™e evaluation of an investment project is based on net value
added. Net value addeqd generated by a prcject equals value nf ocutput,
minus valus of current material inputs and services purchased from

outside the project, minus total invesiment nutlaysi
NVA = O - (MI + 1) (B.1)

Where: NVA

0 « expected value of the output of the project which is
usually the sales revenuej

expected net value added generated by a project

MI = expected value of current material inputs and
services purchased from ocutside the project required
to obtain the above output;

I = total investment for fixed and working capital.

It say be noted that the material inputs of & preject include all
eurrent materials and services (raw materials, energy, transport,
maintenance, etc.) purchased from jutside. Thus, the net value added
comprises two major componentis: wages and salaries (W) and social
profit (SP)s

NVA = W + SP (B.2)

VWages and salaries express the level of employment and the
average .noome of the people amployed. The social profit expresses
the eamming capecity of a project. It is distributed to indirect

tazes, :nterest, net profits, rent, royaities.

Net value added can be measured for any single year or for the
whole life of the projeet,

Net value added for a single year:
WA <« 0 - (MI + D) (for that year) (B.3)

wheres D = annual depreciation.




Net value ~dded for a project's whole lifes

3

%IWA - \> o-v\ (n1 + 1) (3.4)

or (which is the same)s

n
p

N rm°+wn1+.....+lun (3.9)

=

where! n
Ny NVA = net value added generated bty a project threugh-
Z out ite economic life from year ) to year n)

% = expected value of output throughout the project’s
Life from year O to year Lj

; (w; + 1) = expected current material inputs (K1) md
investments (I) throughout the project’s
! = 0 life from year o 1o year uj

VA _, NVA, .. . .‘IVAn = expected annual net values added
throughout the project's life from
year 0 o year n.

The total net valuc acdad piviuced by & project consists of two
partes;

- national value added -- that part which is produced and die-
distributed i the country;

- repatriated vaiue added - produced by the project nat
repatristed sbroad (wages, interest, net profits, royalties,

»r any cther foreig. payments Lot included ia material uyut').

Investment projects are evaluated ir terms cf nationgl net value

added (NNVA'. This velue wdded is the most important index of the social
comtribution of a preje.® to the national economy. All repatriatiem
payments are to be excluded. The formula for finding the national

net value added would ther~fore be as followss
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I n n
\ A
WVA . P O0- (MI + I + R) (B.6)
-
= 0 t-o0 t =0

‘ll‘..l is equal to all ryputriated payments in recpect of thia project
such as royalties, rents, interest and nat profits of foreign capital
a8 well as wages oI expatriasie latour.

Any further mention of value added in this Manual refers to
national net value added unless statea otherwise. For the sake of
brevity enly value added will be used.

The value added gemeratad by an iavestmant project comprisesi

- direct value added - produced withir the project itself}

-  indirect value added -~ additional value added, generated by
other projects techuologically aud economically related to
the project under ~ensideration. This induced value added
would not have been produced if the project in question had

not bsen =stablished.

The evaluation »f an investmert project should in principle be
based on the total value added, both direct and indirect. The pro—
cedure for measuring the indirect value added is provided in the
section on measuring the indirect effects. If it ie too difficult to
aesasure the indirect value added or its magnitude is negligible and
therefore not worth the effart, sll calculations of efficiency may be
based on the direct value added only.

At this stage the evaluatior 1s cor.fronted with taking into account
the social time preferences tc fin.l the total value added in present
terms. This probler I3 solved by appiying the discounting technique.
Put in place of applying the usual irterest rate, it is neceaaary to
apply the social rate of d13.cunt (SRD). The detailed description
and method of calcalation of ShD 18 sontsined i1, the sectior "lational

Parameters”.,

3.1 leicati'm f the Value Added Criterion for Fvaluation of

New Inmvesimert Progv'is

Twe stages e suggeat.d for the applicatior. of the value added

criterions abal it 3tfioiency test fur screening purpcses and relative

efficiency tes* for rarking purpos-s.




3.1.1 Abdsolute Efficiency Test

a) Simple formula: At the initial stage of project formulation

it is advisable to compile the value added for s single typical year
which manifests the ncrmal operational conditions of the project.
This estimate will provile orly a preliminary idea of the benefits of
the project to the ration. 1f the result shows positive value added,
it is a good sign for proceeding further with the project. u the
cther hand, if the result 1s negative, it sounds an early waming
and very careful thougit has tr te given btefare proceading further
with the project, with particular erphasis on those aspects of the

economy in the cortext »f which the preject is bteing mitiated,

At the same time it might be useful to liscern whether the

value added sstirated f r a single year alsc yields some eurplus over

the wages tor that yesr. This an be asscssed oy the follcwing fomulas

E = J=(KI +D TW (B.7)

3

wheres E‘ = absolute ofriciency test of the project in terms of
valu - added surplus over the wages on the basis >f
jata fcr a single rnormal yearj

) = expected value of normal amual cutput (annual sales
revenue)

MI = expected value nf nomal annual current material
inputs and services purchaged from outeide the
project;

D = expectel degreciatior of fixed capital in a normal
year;

W = expected wages in a ncrmal year (domestic and

thoge ~f foreigners which are 1ot repatriated).

Repatriated wages are ox~luded,
If tine project beiryg formulated siows such a surnlus (secial profit),
it passes the absolute efficiency test at the =2arly stages of formu
lation., This i.di.ates that the pr.ject will yiald a surplus after
meeting ites wages ~Fiigations, e ca. riow unde rtake with some
sonfidence a more ietailed analysis ~f the project, Evern if there is
no such surplus, it may,"ggt;mcesa.ry tc abando:. the project at thie

stage but ".e may consider now it cau be improved.




b) piscounting formula: The evaluatior of the total effects
of the project on the nation during its lifetime iz done with the
help of the social rate cf discount (SRD). The output, material
inputs, i.vestments and wages are al. reducel tn on figure by
application of SRD, taking into account the different years of

their occurance, Thia is done ia the following mannert

Step 13 Modsl table No. 5, Integratad Value wlded Analysis, contains
data on outputs, current material inputs, investments, re-
patriated paymants and wages >f tne projuct, The analysis
should begin with the completion of this table,

Step ¢! T™e market prices for all these iteme as assessed for
commercial profitability analysis are already available,
Tese may now he carefully reviewed and it obvious die-
tortions are detected, adjusted to their r.al sccial prices

a8 per price adjustment rules

Step 31 M attompt should ther: be made, if possitle, to measure the

indirect effects ~f THe SYCISCY = TIITETITY AT TORTY UCCUIING
in other linked u, projects (existiug production units) as
indicated in the sectio. on measuring the indirect effects.
Tis will enable com:uting the total value added (direct

and indirect).

Step 4 The figures so computed ‘or each year of t' e project’s
life are grouped as followss

- nominal values of output (sales revenue) (O, )}

- nominal values of current material inputs (*It);

- nominal values »f investment (I4)}

- nominal value of payments going abrcad (repatriated
wages >f expatirates, interest paid on foreign loans,
net profits ou expatriate saareholiers, royalties and
other f.rrign paymente which arc not included ia material
inputey

- nominal values of wages (Wt).
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Step ot The above ‘ive itens for each yeor ~f the life o the
project should te jiscounted to the base year by applying

the Social rate cf discount.  ¥ov this pur,ose the discount

£ ctors shcul t he identif 2d froe the prese © value tables
for each year corregpoud ng to th» adopted SRD. The
norinal amaal figures for each item are multiplied by the
correspoaiing discounst factor (at) t¢ ~btain ite present
value. Tae s total ol the individual annual present

values gives the possont galue tor each of the ibeve items

- presert value of cutpuis (sales revenre) =

~ presant valie of -arrent material inputs =

P S

>, “Iﬁ a.t
P
t =0
15
- jpre-ent value of iavestment s N
> L %

1t = 0

n
- presert value of repatriated payments = !
\ R, a
) t t
t =0

I

- present valve of wages -« W a

—
\\
: t t
1. = O
§tep s It should now be pesaitle o compute thu presont worth of
the value added by ldeducting trom +he discowlted value of
outputs the discounted raluce of current material inputs of

investmerts arnl ¢ riatriated payrentss

n i 19!
—ti —en
< . L . .
S AN . sy v (MDa Lo+ R) o, (B3)
t - D T oo




The preseni werth of tie value audod 8¢ computed must be positives
I €7 SR (B.9)

Tis is an indication of the posi.ive contribut.on +f a project to the
national income, Thcrefore, the ~r.jach 2Ar=ed e first part of the
abgolute efficioncy tes . [ thig couditing ig 0ot met, the project

ghould be carefully re-examined aud Mo 1L

However, nerel; 1.assing this *est ~ houth very important - is
gtill nct a sufficie * ropuit.cn (0T 20aoDLalcs of a project. For
this purpose, the j.r jact sh suld g0 turough tae second stage of the

absolute efficiency *ect, ubich is cx.miied wrter the following stepd

Step J3 The prasent valie alded gn ¢oro,atwed should comprise salaries
and wages (W) acd & srRlunm Ccver im owhich is sccios profit (sp).
Tis value added cor 1o cou ba rther c1icverd for wplying the

absolute efficicncy te 3l 0 the progac’ =3 Iob ovs:

E '\_—’ v e —”—‘-—
o (A, a ~ / Ay Ry (B.10)
';Z"_"T' £

Actually this Joimul sz oo oty LoV oo addad 1s positive,
J I

Any further utijizat -u o0 tuia #C om 1A 1rplics that the value
added is pocsitive,

L = absolute efficien~y Ve ¥ 2 ¥ Ject o the bacis of the
discounted s u~. of o mtlcnai Cwln adiet and ~f wages;

n
—
s (Vl)t a a  orc.ent v of the wxpected et rational value
wlde 1l o ol wacio lire ot the preject from year o

t=o0 vy g
n
< —
\ Ht a.t - preser. val e of the expected wageo for the whole lifetime
C £ the =0 e T (ol ves™ o %0 yiar n axcluding expatri-

t =0 atel wage 3§

n = economic life 0. a (ruiect sbtariing froin ‘he yrar <

@

e discounting fact oy Lo Year .




If the sum total of digcounted value added for the whole life of

the project is larger than the sum total of discounted wages, the
project is efficient from the national point of view, The value added
produced t, this project not only -eccvers the wages aeeded for its
operation but also generstes a gurplus (social profit), which is &
gource for increasin . resent consumption and for further expansion
of the economy - payment of taxes to the treasury, interest on loans,

net profits, etc.

If the value added preduced by a project equals wages, the
project is marginally acceptable. It only recovers the wages paid

to the labourers and generates nc surplus over and above that.

1f the value added is less than wages, there is an indicatiom
that the project will not make a net contribution. It is not even
able to recover the wages paid to the labourers. Therefore, from
the point «f view of contribution to the national income in terms of
value added, the project ig not acceptable, However, there may be
cther aspects measured by the additional iniices or other considere~
tions such as infant industry, strategic industry or others in view
of which the project may need further examiration and nodification to

improve its efficiency.

1f the project passes the above efficiency tests, there are
sufficient grounds to corclude that it is acceptatle since it oontri=
butes positiveliy to the ~-+ional ‘ncome of the country. However, as
in the case of the net present value method in commercial profitability,
one may need to know the social "price”" of this contribution. This
requires deriving a ratic between the disccunted net surplus - social
profit (P(SP), generated by a project and the discounted total invest-

ment committed to this project:

SRR = 5%%%% 100 (3.11)

wheres SRR -~ social rate of retum

P(SP) = present value of the net surplus—social profit,
which equals P(VA) - P(W)

P(I) = present value of the project's total investament.




3.1.2 Relative Efficiency Test

If several competing projects pass the absoclute efficiency test,
the project evaluator is facaed with the problem of ranking. This
renking can not be done o.. the basis of the absolute amount cf the
value added gencrated since thers are osmally limitations with

regard to production resources which have to be taken ir to accourt,

T™e ranking ~f investment projects is possible by applying the
relative effiziuncy test to the analysis of the value added a0 om—
plished earlier. For this purpese gevaral Aecisteon situations may be
identffieds

i. In the case wh.re tnere are fewer Drc)ccts ar:d noe
production rescurce constraintis, all pregecta which

aatisfy the abaclute officiency test ~ar. be takerd.

ii. If there is no clearly proncunced acarce factor or
thers are s npuwnber of constraints (all iuportaut
productioi. factors ar acarce ' ard there arc 1o
particular objectives —~amarked to be fultillied, the
rankicg o+ the preojecte should be done by aaing the
absolute efficiency formula.  The higher the value added
and the surplus of valne added over wages, tie more

useful is the prcje:t *o the econony,

{ii. There are, however, s:m: well—know. scarcitias which

the developing cowtries guieraiiy tac - 8ich as ecarcity
of capital, forei@. aschanis, skilled larour. It may
therefere te umeful to asstabliah whih scarcity wonl i
vitally effact the e-ttirg ap and nperatio. { the project
and the acoriomy as a whole. Raankine should be icr.¢ then
by reiating the val i adied ;roduce’ by the oreject %e

the mogt scarce lactor i the sountry. Proaoct TUKiLg
under three acarc: siti.lioua e wvant for nany ~¢ ntries

ig illustratel telows

a. Prcject ranking in the cajpital scarcity sltuatllon

The sbjective 1s te flud wnich 1 sects PereTAts th- maximm

value added por unit »f -~apital . wvestel, ™his & te« aRs 5821 Ty
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dividing the liscow.ted -alue addled by the presw.t value of total
investment (both com;.id earlicr for {inding the abs-lute afficiency
cf the project)s

P{VA

BT (R, 12)

E .

The larger the ratic, the more benuficial is the ;roject from the
capital point of view, eabling it therefire to be selected 10 &

cayital scarcity situaticn,

b. Prcject ranking in a foreign exchange scarcity situation

The pesitior tere is sinilar to that under capital scarcity,

and the n~tject is to Tind which projects produce the maximum value

added per unit of foreign exchange sad, it is ottained by applying

the formmulas
P(VA) L
Epp = r;ém (B.13)

P(FE) will bte the present value of the net foreign exchange cost of

8 project compilad in Table 7 of the soctior "Net Fomcign Exchange
Effect". The net foreig exchange cost is ~bitained as the difference
between foreign exchange earnings (savings) and the foreign exchange
spendinge during the lifetime of the project. This formula is
applicable proviied the foreign exchange spendings exceed the foreign
exchange eamings (savings) of the project. The higher the ratio, the
larger is the value added contributic:. to the economy per unit of net
foreign exchange cost,

c. Project r-nkilem sxilled labour scarcity conditions

Under skilled labour scarcity conditions, it is necessary
to find the projects ganerating a maximue value added per unit of cost
of skilled labour. It can be easily found as followss

E - %&3 (3.1\4)

P(L.) is the present value of all wages, salaries and fringe benefits
given to the local and foreign skilled employees, inocluding the portion
repatriated abroad. This figure is readily available in the table
"Integrated Value Add~d Analysis".




The larger the rat10, tie groater 1s the value addei contribpution

per unit cost of skilled labcur an! thorefore the 1 T0j6e% 18 prefarable

under & skilled ladbour scarcity -~ituatien.

3.2. Application of the Value Adued Criterics fer Evaluaticn
of Modemisation/Expar akorn Projects

Nodemization w.a expa.si-r are twc impertant aspects of the
industrialization pregramme - f ay ~ountry, 1t ie particldarly
necessary to assess vhother moiemnization/ex ansion of a oxisting
production unit, which anjoys many ir!rastructural facilities, is
not a more eco..omicali altemative thar antﬁng ap a2 rew preject,
Sometimes it may be necessary tc uidertake suck a step for the sur-
vival of a coutinuously losing indurctrial unit. For the sake of
brevity, modemisation/expansion projects will t. referred to as
modemization projects,

Nodemisation projects, .ike new projecté, should be evaluated
in & two-step procedures first, absclute efficiency test and
second, relative afficiency test.

The general sequence of operationai steps is the same as described

above for new projects. There are, howsever, peculiarities 1. the com-

putation of the different inputs and outputs used ror the calculation
of ihe valus added, The irputs and cutputs at the current level of
operetion (before modemisation) serve as a starting point. The
sdditional inputs and outputs should ba added to them to arrive at
the total magnitudes of each input and output after moderization is
completeds

= value of output « value of output at the current level of
operation + additional value of output due to mcdemization;
= value of material inputs = material inputs at the current

level of operation + additional inputs causecd by modemmization.

= value of capital = mariet value of the adopted machines,
equipment, etc., from the existing production wnit + new
investment for modernisation;
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- wvalue cf repatriated [aytients = value f payments going
abroad at the current level of operation + additional repe—
triations due to modemization. 1Y foruign capital and
ex,atriate labour is ..ot r.quired fer acdern. zation, there

will be no additional repatriatio:,

- value of wages = value cf wages for employed labour at the
currert level of operation + wages for labour aewly employed
due to mcdernization. It way however happen that modemmiza~
tion will cut down the labcur employed and although the
averags wage may ircrease, th: total magnitude of wagus migat
decrease. This new (reduced) amount should be taken for the
calculation of the value added generated by the modemization

project,

In applying “he discounted aboolute efficiency formuls it should
be asked whether a project (plant) after modermiszation passes the
absolute efficiency test, namely the present worth of the value added

is positive, and if so, whether:

E, = P(VA) =>P(W) (B.15)

where! En = absolute effieiency test for modernisation projects
P(VA) = expected present value added after modemization;
P(W) « present value of the expected wages after moderni-
gation.

The modernisation project passes the absolute efficiency test if
the present value added exceeds the present valuec of wages. However,
only passing this test may not be sufficient. This type cf efficiency
test only answers the question whether the modemisation proposal is
efficient. But how do3s it stand compared with the efficiency of the
production unit prior to modermisation? Is it worth undertaking this
nodomisation?

It may be desirable for this type of projects that a ssoond
efficiency test bde oarried out by comparing the efficiency before amd
after modemisation. Tis can be done in the following stepss
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Step 13 Compils the p. 3¢ t valves.ct expriucl valn. added and
expected wages 1t the surreat operating level ead apply
the ahwrlure of.tcioney fermuiag oo FIVA) > P(W). This

L -agur-g the Jvel 1 ef .ciany hefore mcc rnizationy

Step 28 Use the abcve fo.raula o commute the erficiency at the new

levels of inputs a @ ontp s sxpected arter medernizationg

gtep 3: Compar: the ~{fici-nrcy o .12 two levelr -- before and after

modernizatior. -~ znd aerive sn ebsolut: et ciency ratiod

I - P’VA; ~> E(W) {after modernization) " L 18)
n PIVA) = F?M ;_ﬁ.‘ e cwwrens lovel of operation @ 7

The modernization of & ponject paeser the absdlute efficiency

test if the ratic is lar e thu one, cr in cther words if the
expected efficiercy or t.. modemized project is largor than the
efficiency aut the ~ur~ect 'ave of rperation, If this condition is
not met, one may consider low the design for medernization can be
improved oy tho propd¥al sWo 1T ¥ FEICC¥Ed” ™ "7

Therefore, the moder iz.tion rroposal of a rroject should not
only pass the absclutc ef “iciency test valid for new investment projects,
but should also prove tc iie guperior compar~d io the current level of
operation.

For ranking purposaec the sam~ rolative efficiery test applies
as for new investnea* pi._ucie. ~ . enalysis for the likely scarcity
situations will also ba thc same.

Modamigation projecis mey compete among themselves as well as
with altemate now investment (rojects producing the same effectt

-~ 4f there is no cleariy 1'stinguisiied scarce faoctor or
all ave scarce, the ranking is done by using the absolute
efficiency formula. The higher the value added and ihe surplus
over wegoe, the rotter the projeot is for the eoonomy; .

- 4f the scarce facicr is prorounced, the ranking is made by
relating ithe expacted incremental value added from the
modemiration o “he project to the most scarce factor
in the coumiry used for this projactt



{Qva)
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wheres ESF «~ ralative efficiency of a roder.ization preject
with regard to respective scarce tactor;

P(.3vd) - preseit value of the expecte! increment of
value added after mcdemizati.n over the Lifetime
of tne yroject, This incremat is computed as
the difference between, the value added expected
af-. r modemizatior and the value aldea expected
g the current leve. f operationg

prese<t:t value of the exyncted scarce factor (capit.],
frreig. exchange r skiiled lab ar) committed to the
project due to 1ts medenization. This value is
computed as the sun total of the expectrd magnitude
5f tl.e scarce tacter comnitrea after modemigzation
and . ts actual value at the currant lavel ~f
operatinn.

The higher the ratio, *the larger is the incremental value added

contribution to tne sconomy per wat cost ¢f the scarcc factor.

3.3 nglicctior. of the Value Adde .1 ,erion for Evaluation
of Indust~ial Complexes

There are circumstances ir which 1t is necessary to evaluate
investment projects as a complex anc not separately. An industri
complex may be defined as a group of projects which are technologically
and economically inter—related. The projacts may be at one site or

located in differ: t places/regious.

An industrial ocomplex may coaprise three groups of constituent
projectst

- "A" = pew investment projectsj

-~ "B" - existing production units being modernised/expanded;

- ncr - existing production units where some oapacities are
being under-utilised.

The industrial complex evaluation technique may be used for two
purpocest

- Messuring the total benefits and costs of a group of
interrelated projects oondituting an industrial complex
in order to improve the efficiemcy of the oomplex as &
whoiey

| the indirect benefits and costs of an invesd~
ment Project ooccuring in other investment projecte/ sxisting
production units,
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In addition to this, the suggusted apprcach my help to
"intemalizs" some extemal (indirect) -ffects, which are difficult
to measure, and to eliminat. the inplicetions of heavily distcrted
sarket pri.es of items cx~nanged a ong the constituer: projacts,

The former is achieved by evaluating all 1irn:dividual projects as «ne
unit - industrial complex, ari the latter by valuing the inputs and
outputs at jroductior costs and applying actusl or adjusted market
prices only to iteme Aelivercd tc or procured from outside thas indus-

trial complex.

1.3.1 Evaluation of an ludustrial Complex

The )urpose of grouping projects in the process of project

evaluation into industrial "~omplexes" is twofolds

a) To take a broader view of the etficiency of a group of
interrelated projects by bri.ging to the surface their
technical, economic aud social linksj

b) To provide an opportunity for "y echno-economic redesigning”
of the comstituent projects if the evaluation resultis suggest.
This redesigning may lead t. considerable benefits through
the econamy of scale, better utilization of plaaned produc—
tive capscities, more efficient marketing, etc. An
estimate of such advantages can be done only by analyzing

tae individual projacts as one complex,

The evaluation of an industrial complexz is carried out in the
following menners

Step 13 For evaluation of a complex, each constituent project
has to de appraised separately. The rationale for this
is that by evaluating first cach project separately,
information is compiled as to which constituent projects
of the complex are weaker, and where to look for effi-
oiency reserves. The evaluation has to be done by
applying the discouited absolute efficiency test suggested
for new projeots. This individual evaluation of each
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constitucat pr. a¢ ot ghoul§ not imply “lLac ach progwct
should pars the abs lute tficiency terl Cn Lis own. As
stated above, the applioriic. 7 thix “ent orly nims at

ident tying the wak .irks ¢f L2 ccaplex.

8tep 23 Compute the waluer f .ut,os and .iputs fcr the coaplex as

a wholes outpul value, naterial irpuvs, iuvestment, re-
patriated payments, wwee, by corpliing en Integrated
Value Add:d ,raly~is talle €21 tia estire conplex. The
general rules fir corpitony the velues of inpute and
outputs cf an ‘ndietrinl coup.er ar: the ssme as for ind .~
vidual projects, “horc ave, howevar, certain implications
of the fact ithat the hnle roiplex 18 aprreised as one
large unit, the indivimar ;v jects being cons:ituent

parts of it:

- the velue of exrccted output (sales mevenue)t output
sold outside of the complo: is valued at actual ov
adjusted market pirices am par the prizing rules; out-
put colu within *he complex is valued at produotion

costs;

-~ the value of expectcG current material inputss following
the same logic s atcve, iuputs procured from within
the indust-ial coaplex arc vaiued at production costs}
inputs procured from ou.side the complax are valued at

actual or adjustaed market prices:

- the value cf expeciud investments: a) for new projects -
their total invastaent; %) Por modermnisation/expansion
projects, again *heir total capital (new investaents
plus the utilised oid capital), snd o)for units having
idle capacities - cheir ¢risting capital since they will
usually nct need any acditiomel investment.
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- the value cf expected repatriatic:. paymuntst a) for ew
pruje~ts - thoir tctal amount; bt fir -cdernization,
expansiocn projects - as suzgestel in the section for
evaluation cf mcdemization prejects, ane <) for units
with idle capacities — toreig. payments unler ncrmal
level of operaticn lus any adiliticnal forein: paymerts

caused by the better utilization of the capacityj

- the vilue f expected wagess a) for new projects - tctal
wages, excludin; th¢ rapatriated .ortion; b) for
modemiution/ex;/ansio“ projects 18 ruggested in the
section for evaluation of nclernization projects, and
¢) for units with idle capacities — waes nsid under
current level of operation plus any wages for a liticnally
appointed personnel tc¢ secure vetter utilizati .. of the

available idle capacity.

Step 3¢ the basis of the asbove computations calculate the total
expected present value added of the complex by suming up
the respective values auded ¢. the new projects, the
group "B" projectc after their modernization and cf the
group "C" prejects consequeut t¢ better utilization of
their idle capacities. This sum total is one of the compo-
nents of the abeolute efficiency formula for an industrial
complex, namelys

m n

“~ i \)
,// i (VA‘J, 1 B
j = O

8tep 4t On the bdasis of the calculations carried out under step 2 above,
compute the sum total of the present values of the expected
wages for the new projects, the modemized/expanded projects
and those whose idle capacities will be better utilized.

P(VA)° =

T™is is the second compcnent of the absolute efficiency
fommula, namelys

n n
PW)° . T_ (W) a
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Stog 28 Wit} the majcr comdonents ec comjute! the absclute effiziency

test for an industrial complex can be applieds

S - P(va) = P(W)T (B.13)

or the same ~xpressed 1n morr elaborate termes

mn

1.
P
P . N (v

mn 123
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SN N
e t 2 (')J,t ) (B.19)
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means the swi total of the value added
(wnges) f.r all constituent projects in

the complex - starting with project j and
ending with project m. These projects from
s to i cculd be only new projects, or new
and modernized/expanded projects, or new
prcjecte along with modernised/expanded
production unite and existing units with
idle capacities.

") n
X means the total swa of the value

:\ added (wages) for all constituent
I s prcjects in the complex from j to =

n
(\) ) for all years cf their economic
b

J

life starting from year gero (the
begi.ning cf construct.on) and ending

in year n n
-

(;)

=0

If the present worth of the valus added is positive and
larger than the present worth of wages, the complex as &
whole is efficient. If this conditicn is not met, the .
attention should be focussed on review and redesigning of
certain weak constituent projects as identified under Step {1,
above, sc that the overall efficiency of the oomplex is
improved,

If the renking of industrial complexes is required, it will also
be possible to find the efficiency of the ocomplex as & whole wnder capital,
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foreign exchange or skilled labour scarcity conditions by epplying
the same formulae as have been earlier suggested for individual
projects.

3.3.2 MNessuring the Indirect Effects of an Investaent Project

The industrial ocmplex approach can be conveniently used for
trecing end/or measuring the indirect benefits and costs of a new
investment project. These are additional benefits and costs caused
by the investaent project under exsmination, occuring in other
techmologioally and economically related projects. Should the projeot
under oonsideration not have been established, the indirect effeots
would not have occurred.

An investamt projeot may provoke the establishment of other
new projects, mcdemnisation/expension of existing production unite
and/or help the better utilisation of existing idle capacities in
other establishments. It is justified to trace the indirect effects
in the adove mentioned projects (existing establishments) only if the
causal relationship between them and the project considered is clearly
ad iadisputedly established., These indirect effects should de
ocounted for only as long as their ocourmoce is due to the project
wnder omsideration,

An investaent project may aleo induce other indirect bemefits
(venefits to the whole area provided by the project's infrastructure,
denefits to other enterprises using a manpower which has aoquired its
skill on the project under examination, eto.) or indirect costs
(pollution of air or water, noise, destiuction of traditional humen
valuss, etc.). However, these indirect effects are not measurable
ad therefore not handled in this section. Reference is made to them
wder "Swplemmtary Considerations”. This section suggests an
spproach only for identifying some measureble indirect effects.

The procedure for measuring the total effects (direct and indireot)
of a project is as followe:

Bep s Compute the direct value added and direct wages as
suggested before.



ldentify cther projects cr oxisting production wiits n
which the preject in gquesticr. will have a direct bearing -
establishment of ..ew ;rojects supplying the iipute ur
recaiving its .utput for forther processingj requiring
modernizati.n or ex,ansion; better utilisation of existing
idle capacitias with negligitle or no additional investmentej

On the basis of Table 8 of the model forwate, compute the
additicial (indirect) value aided for each year of the
esconomic lifr which will be yriduced in the liiked pro-
jecte lue to the aetablishment (f the project under

considerations

- for other new projects, take the total velue
added they are expected to pruduce}

for modernized/expanded projects only the imcremental
value added as a difference between the valus added
after the moderniszation/expm.sion snd at the current
level of operationy

for production unite with idle capacities - only the
incremental value added as a result of the Letter
utilization of the available capacities,

For the proper computation of the indirect value added,
esveral itane ehould be carafully idaatifieds

-~ for other new projeotss total output, material inpwts,
investmente and repatriated payments (if s;y) should
be takenj

for modernised’expanded projectss ouly the imoremental
(sdditional) output, material inputs, investamts and
repatriated payments (if any) actually provoked Wy the

projeot under considerationj

for production units with idle capacitiess only the
inoremental output, material inputs, izvestaents (if any)
and repstriated payments (if any) related to the better
utilization of the svallable capacities. e




Step 40

- 10} -

Add up the indirect value added su computed t. the direct
value added computed under Step 1. ab.ve to obtain the
expected t-tal valu: addod for each year. Discount the
a.nual figures, multiplyi..g them by the lis..unt fact.rs
(a‘) corresponding to the selected eccial rate - f discount
to arrive at the present salue ~f the total (2irect and
ind:=ect) value addei. This will be the first component
of the absolute effioiency f«mulas

m I
(P(va) = 1:-, S (Va), o)
J

t =0

Compute the additicnal (indirect) wages for each year of
the economic life which will be paid in the linked-up
projects due to the establishment of the prujoct under
consideretions

= for other new projects take the tctal expected
amount of wages;

- for modernised/expanded projecte - only the additional
momt of wages as a difference between the wages paid
after and before the modernization/expansion. If the
amount of wagcs decreases due to modernisation, this
difference is taken wiith & minus sign anu deducted
from the total sum of wages;

= for production unite with idle capacities - only the
wages of the additionally employed labour to secure the
better utilisation of the existing idle capacities.

Add the indirect wages to the direct ones to cbtain the
expected tctal sum of wages for each year. Discount t.e
emual figures, multiplying thes by the discowmt factors
(q') oorresponding to the selected social rate of discount -
t¢ arrive at the present value of the total wages (dir ct
and indirect) eommitted in a project. This will give the
seoond component of the adsoluts efficiency formulas
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P(N) = :: (w)m 8 (.20)

A
J tec

I1f the 'iscountel valuc a'.led computed umder 3tep 4. above
18 poeitive, apply the absolute efficiency forwulas

E = P(VA) > p(W)

or expreasv. in .ore idaborate teimes

m
p——

n m n
e (V&) ¢ 8% 7\ N, (W), , s, (B.21)
M ht Tt

J

(direct snd indirect) ocowring in a projeot
t = ¢ under considsration and in all linked-wp
projects from j tom n

()
o
J
for their entire eccnomic 1life from
the yuar ¢ to the year n n

( ?’_ )
L 1v]

If the nst result ie a positive valus aidel and a surplus of
valus added over wagee, th. project is effioiant. If this
condition is not met, the project with all its linkages should
be carefully reviewel and if necessary redesigned to improve
its overall sfficiency. It may, however, be difficult to
sake such an snalysis in all cases in quantitative terme,
This is in principle recommended for large projects with
apparent implicetions for other projects. It mag Ve attampted
when reliadle data are available and can %e utilised for this
purposs. If this is not the case, the abeclute efficiemey test
may be carried ocut m the basincf the direct bamefite amd cewts
only. With pegard to the i:dirvect h.o!jto @4 costs, guali-
tative malysis say de spplisd, besed nly e tresing the
effects in linked prejects so far as possidle Mg the appli-
cation of the approach suggested above oF ey other Ammmer
a® may be found poseidle.

n n )
wheres E : stanls for the t.tal valus added or wages
J




4. tional [ndices

Additional indices in project svaluati m reflect the fuifilling
of development objectives other than those encountered by the basic
criterion and therefoie roqui.-e the appraisal «f tre project's con-
tridution tc the said objective(s).

The distinction between basic critericrn and ad {tional indicee
made in this Manual {s only optional. Unier certain conditions in
l1ine with the national cbjectives, sore of the so-called additional
indices may hecome as {mportant am the beric criterion  Thers can be
any number of such situxtions and ob ectives depending or the strategy
of development of a country, but generall; there are five well-known
sitwations for which evaluation may Le necessary.

yive addi tional indices are, thaerefore, suggested to be included in
the analysis, depending on their significance ar? application in each
individual case. The order of listing the incices below docee not reflect
any order of priority assigned to them. Tlreir relative importance will
vary from couatry to country and fro.. ti~: to time within the same
coumtry. These i dices are:

- Employment effect;

- Astribution effect;

= Net foreisn exchange effect;

- Idle capacity effect; and

= Intsrnational competi tivenees.

Suggesting a eet of indioee dces not mean that all the five need
te almys be simultaneously applied in tre evaliation of wery project.
It is wp to the evaluator to select the relevant additional indices,
sub ject 40 the socio=economic framework {n which an investment project
is being svaluated.

4.} Puployment effact
If the creation of new smployment opportunities ie ome of the

prinsipsl developmeat objectives, the planning authority tries to
sreate the largest number of new 3jobs with a given capital. In ether
wepds, it attempts t0 imvest as 1ittle capital as poesidle to open
cash single new job.



The labour f rce is usunlly ¢ pee:d of unshilled and skilled
workers. [he first are those who 1id not underyo any kind of trairin:
or education, whiic the .-.tter rave dome sc {: order to master their

job.

When everluating an invectment preject from an employment peint
of view, its impart on both unskilled 201 skill.e latour should be
taken into account. Rurthermore, :.t orly dir.:t employment, but also
the indirect aml.yient shculd be considered. Whereas the direct
employment relates to the 1w erployment opporturities created withirn
the projact, the indirect vure cover the .. rrpertunities created in

other projects lirke! with the project which ie being evaluated.

It is worttwhile tc try tc estiate the indirect crmloyment effects
at least for the ~ne round - projecte directly connectad with the oroject
on both the input aad output sides. This ie done by anelysing each
project in question individually. ¥'r large grojects, it may be re-
ferable tc estimat: the new employment effects even for further rounds
of linkages on the Lawis of {nformation which cun be available or by
applying somc stundarde based on the past employment resulte from such
projects in the country r abroad. In such & way, the total number of
new emplcyment opportunities can be assessed. Nevertheless, it ceoms
rational to account for th: indirect employment effect only in cases

where it is obviocusly pronvuiced.

The same logic should be appli»d to assessing the total oagitsl
requ.red to oper. the new jobs. In other words, the tot;l/f‘us:s.mmt
of the project, the additiunal investrent neoded i{n the backward

and forward linkage projects, should be accounted for.

Por estimation of indirect investment and indirect employment when
poseible, the industrial complex technique is recommended.

Thus, the procedure of estimating the new employment opportuni-
ties created by a project can be divided intu tlrec stepss

Step 11 Caloulate the number of unskilled and skilled workers
employed directly in the project;

Estimate the number of unskilled and skilled workers addl-
tionally employed im backward and forward linkage projects.
The projects Airectly connected with the project being
evaluated should be included, while those involved in further
stages o multiplication effect are neglected, except in
ocases of large projects;
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Step 3t Compute the amowit of capital invest: ] in tie project
and ~stimat. the capital recicd to bw invested addi-
tionally in bacvward anc forwar:i lintare proj cts.

Thewe an be illustrate! as £ lowo:

Table 1. Total Nw Erpioymer t Cpportunitics

- Bl A ks P N AP = A e B A A -
~—— : lumber of workers employed

Lcoati On\_\Ei"f‘oc A nski 11ed ! Skilled Fo 009 181322223:

of effect TTe— work.rs | workers ”

-TTTr

1. Witldn a project

2. Input supplying pr:jects
3. Output using projectn
——— —— e e e e e
TOTAL wu L L W T

Indirect »mployment -ffects depend in real life on tre rate of
labour utilization i{n the linked projects. If they operate below treir
full capacity, the labour cuployment cffects will be amaller and the
estimates c¢f {ndirect smploymeni wiil have to be lowered. Similarly,
8 reduction would be needed if the implenentation of a project leads tc
some unemploymont in compcting inlustries. It is also possible that
the project may attract some labour from cxisting projects who will not
ve replaced. Such factors, if asscssable, can a8 well be taken into
acoount in finding the overall net cmployment effects.

Further, all foreign personnel should e subtracted from the
number of workers to whom thc employment opporturitics are zoing to
be opened if therc is a pronounced unemplcyment in a country. In cases
where manpower is scarce, the foreign personnel should not be subtracted.
Finally, the total amount of capital invested is derived by adding up
the nominal values of investments in different years, i.e. without
4l scounting.

Table 1 gives the elcrents to determine the employment effect of
a project. Three different indicators may be computed for this purpose:

(a) Wor W, indicating thc total number of new job opportunities
or the number of new jobs for unskilled workers. Both the
nevw jobs opened within the projeot as well as those in the
inputs wupplying and outputs using projects are accounted for;




(") %— showirg the number uf nevw yob opportunitics created

0 a unit of investment, Lioth withi. the project and in
the linked prorects, if poseibl.. A unit of investment

uld be 100,000, 1,0ud, U dnars Jr anv ¢ Yvr convemd ent
fi nure;

(c) _wu sving the aumber of noew ¢ opportunitier for unskillel

workers creatcd by a unit i {nvestoent,

The choice of indicator fur asseseing the worloymert effect will
be madc according to the develupment situction of the country. In
cases wirre unemployment is prceent and not t-¢ such attention need be
paid to the Allonation .f capital, the firet ne isn to ', chosen. If
the capital scarcity is prunounced, the secnnd and third indices are
the appropriate ones, depending on ithe kind «f latour that 48 unemploye'.
When there is unemployment of all types .f wcrkers, the second omne should
he used. The third onc will be selectcud {7 the inskilled woriers are
unemployed. Cf course, the ovalustor mey use ali thre« of them tu see

i fferont aspects of the empleyment effect if thic {8 necessary.

Furthermore, the evaluator has a possiiility of choice to put into
the numerator in the above indicators the number of job upportunities
newly orcated or the nunber of workere additionally employed. The
first is relevant in casc cne wants to find out the number of new job
opportunitice a unit of capital cre tes, whil: the la‘ter is to be
used to find out the number of additionally erployed workers per unit
of capital invested. If the factory operates on one shift there will
be no difference between the two indicators and vice versa. Comparing
the numbar -f workers aditionally employed to the capital invested is
morc relevant for measuring the aotual employment effect.

4.2 Distridution effeoty

The exacution of industrial projects ocan affect the distribution
of value added in two ways. Pirst, it can be distributed differeatly
anong the social groups, i{n which case a group dstribution effeot is
relevant. 8evond, the value sdded may be all.cated diffcramtly among the
regions in a country, and one speaks abowt the regicnal distribution effeect.

Both distribution and redistribution effects are to be takem into
consideration. However, for the sake of brievity the term Je-

thm o“ggt {2 used in the Namual.
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Tt may be point:d ot et doatributi o 9 jectives could be

achieved thruugh fiscal and jrice policics of the yvernment, Four

instance, liffercnt taxss ! jricer levied an. “hareed t. dffcrent
social groups and rodose o fte. uBet to reuch o osccially desired
distribution effuct. 3ut it ~ay tappein trat olitical, institutional
and adini~trative olstacl. - ~ r such poiiei s ivnossible or ireffi-
clent, aud the: pregoct selction eruld oo ceod o0 o of the tools 1o

reach th~ samc cbicetive, T  sucl cases projeet ovalusiion has to

acoount ¢ the projcet's A 4ri*ation offect.

The procedure nf csti: ting thre dictrituiicn - ff.ct of a projeci

may be carried out in four -tepm:

Step 1t Identifying th. tav;.t social groups 2. regdons
Identifioati~r of social group affectcd U distributior of the

project's value added depcnds on the purpc.c [ asscssing the distri-

bution ffoct. If levelopaent objective is to imrrove oquality of

dstributi on for eocial reasens, tv. social gzroupe nay b identified:
low income ani high iacome ,;roups, which doee -t climinate the
posoibility f breaking down tlc latt.r further. The linc between

the two groups should be set up zccordirng to tho conditions of a
country, but usually it caunot reflect toc nrecisely the differences
in welfarc due to the possible existence of fringe henefits. Any other
identification bcing immossible, the una:ill.v labour mey be taken as
a ronresentative of the low incone group.

Very important is the analysis of the dietributicn of the value
added among the differcnt production agents - wage earners, profit
sarners and the government. The pattern of distribution of the waluc
addod s of not only economic vut also of great social significance.
It is economioally significant Lecause two proje-ts with the same value added
will be appraised Jiffercntly in acoordance with the share of wages from
one side and the social profit n the other. It ies socially significant
becausc the same amount of value added could be distributed in different
proportions among wage carncrs, profit earners omc thc state treasury,
having different social ancd economic implications. Duc to the diffioculties
whioch govermments in developing countries often face in sstablishing an
efficint tax syetem to gensratc revenues, income in the hands of the
govarnment may be more desirable than income in the hands of the profit
earusres. ’



Sarilarly, tte revione may Le divided 1o less develeped and
developed o-es. This can be lone according to o criterion of per
capita iascem level, achived lavel of Jdevelopmiit of infrastrueturc
or indus*r . If the d vilopment o a plitically se.sitive fromtier
or cther area is » goverwment ot jective, it sh.ld also tc treated as
lces developed reglon irrecpeative of per capi trn income level or othor

criteria of this sort.

If ircome distributiin enc.g rich auw poor withii the region is
alsc of cvicern, thiv csuld be Zralysed by adding regioral subdivisicns
under each of the .ncome groups or income subdivisicns in the regions

concerned.

Step 2t Intermination of e social group’s or regional net bonefits Tl ows
The ret distrituticn benefits are by definiiion cqual to the

di fference betweer the social berofits ana scciczl costs brought about

by a project, The benefits of a group cr rogion are the Lenefits

receiver winus any offscttin- payments made tc¢ other groups 'r regions.

The distributior coete ar: defincd as coste provcied by a project to

a group °r rerion minus any compensatii:; bencf . ts reccived from another

group or rogion. S0 the anelysis procecds to record tre ctonges in the

gains and losecs of differont social groups ~r rogi ons.

The net distribution benecfits cr gains of a group or region may
be identiffed with the value added of a project above the level thoy
used t- rcceive prior to trc establishment of this project. Any fringe
benefi ts, if existing, should increasc this gain. In case of low income
group and wage earners group, this would probahly amount to their vages
and salaries, whilc the net profits, interest, rent and indirect taxes
will be relevant to profit earners and tc the rovornment. It should bc
pointed out that in came of prcviously unemployed labour, the total
wage bil) is considered as e gain, but othorwise only the difference
betwoen the previous wages and the woges paid by the project is scoounted
for.

The distribution net benefits acoruing to a region may inolude
addi tional wages and salaries, profits, interest and fringe benefits
for workers. If the project causes no reduction in the labour force
engaged slsewhere in the region, the tctal wage bill should be oonsidered
as & vogioml distribution net benofit, sinoco the veoant jobs are taken




by the immisrants frcw ~ther resima o cas t project rejuces the
number of workers employed =l sewhere in the roglcn, 2nly the net increase
of waser should be ac~cuate! for  (ften foreigr inor-a.ly only otied 1ied)
labour %e .rployad by a new projec , a4 mly the pa ¢t 7t wazes and
salarien epent in the raglon ~ i -erned sruid be incliaaed 1. the net

distribution benefits. A sirilar case tay e with prcfits ar 1 interest,

. part of which may leave the regi Fring« tenefits icually take the

form of welfare facilities, gu.r us hLousir s, education cr Pealih

{natiturions

The net distribution ben.fits to & : cial groupr .r tu a region tave
to be identified and corputed in sctual ‘arket prices for a normal year
of the project's life. As stated on previous occasions, if TTP or PCB
prices are used, they are trarsferred intc dovaesti~ valuas by the shadow

rate of foreign sxchange

As pointed out earlier, the project arnalysis suggested by thie
Manual is based on national net value sdied, {.e all repatriations
adbroad are excluded. This applies to the analveis of the distribdution
effect too. The benefits obtained by wage carmere 10 not include the
repatriated portion of the wegem of exputriate labous The ben<fits
captured by profit earners exclude the repatriated portion of profite,
interest, and rent on foreign capital.

Table 2 presents a framework of tracing the net Adistribution
benefits in the case of the social group distribution effeoct.

The {tems in Table 2 could easily be roken down iniv low imcome
and high income groups to get another aspect of the social groupe
dstribution effect.

In case one wants to trace the regional distridution effect,
Table ) may be used as a suggested format to supply the necessary
data.




Table 2. Nat Distributio P-refits f. 3ocial Groups

(in Hi:ars for a normal year)

Net distric.ution benefits per Jroups Normal year
1. Wage earrers "
1.1 Vages
1.2 Pringe benefitr
2. Profit earners P

2.1 Net profits (dividends t° shareholders)
2 2 Irterest on private capital

2.3} Rent receivad by private cwrers

2.4 Pringe benefits

Governent VA"

3.
3.1 Taxes paid to the treasury
3.2 Interest on loans
3.3 Profits (lividends to state-owned shares)
3.4 Rent received by the state
A. Total value added of the prcject VA
ble 3. Net Distribution Benefite for a Region
(in dinars for a normal yoar)
I tenm Bormal year
1. Wages :> workers from the regl 1
2. Profits (dividends) tn local entrepreneurs
3. Interest paid to local Lanks (local branches
of oentral banks are not oounted for)
4. Taxes peid $0 local government
5. Welfare gains to the rcsion (nospitals,
kindergardens, schools, transport network, eto.)
, ——
6. Total VA

It has to be pointed out that the items in Table )} represeat only
a model breakdown of the net distridution benefits. Other breakdowns
may be used ss well, dopmﬁummurcuﬂsmu«m”.
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Step ) Comgutim* the distribution index

The anaount of the net distribution venefits accruing to a social
group or regicn (va¥, va", wa", VA') have t be relzted row to the
toval net value added created by e rrcject in a re-mal year. Assuning
the distribution inder of the wage ~arnir” is to be found out, it is
detrminod as

B = ! (B?Z)

wherss DB' = the distribution irdex of the waje carners
(the sharc «f the wage carners in the di st ritu-
tion of th- value aided);

VA' = the expected nominal value of wages paid out by the
project ir & normal yenr;

VA « the expected nominal value added created by the
project {n the ea-¢ normal year.

0f course, if tle distribution index of pr-fit carners, government
or region is to be determined, the rominater in the alove expreseio-

will contain VAp. vA® and VAr. respective’ 5.

Therefore, the distribution index shows oW much of the project's
value added unit is distributed to the wage carners, profit earners and
government or generally tc the social group under consideretion. The
sum total of the distridbution sharcs of wasc carners, profit earners

and goverr.tent ahould equal one.

The regional distribution index shows how much of the value added
generated by a pro ject {3 distributed to thc regior considered. The
oum total of the distrihbution shares of the rogions concerned should
also equal one.

If the government's objective is to di stribute more benefits to the
wage earners (to favour a labcur-intensive technology), the project with
& higher g: may be given a priority, all other things being equal. If
the cbjective is to promoto the development of backward or politically
sensitive regions, the project with a higher pB® may bo preferred.

The deoision-meking institution in a developing country often
detersines the location of the project prior to ite formulation and
oversl]l economic evaluation, on certain political, social or other grounds.
Novertheless, the above analysis is useful in supplying arguments to




3
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cither confire tre dozision alr.ady taken, to moiify tt if possible,
or to show explic~itly the "pr.ec" paid for At icving certein non-
econ mic otjectives.

4.3 .'ic"“ forei,;yr_x__qxg_hange f‘_f;f}_c_t.

One of the - ss-ntial aspects of th. wverall -conomic cvaluation
of an investmert nioisct is to assess the o ffucts of {t= {mplementation
or. the foreign cxchange pocitior of the country. Thia consists of
two stages:

- Asseasmerit c¢f the Pnlance of Payments Efferta of a project;

- Assessnent of the Import Substitution Effcct of a project.

In countries where the shortage »f foreigm excrange is a key
obstacle to economic development, the project’s effuct on the balance
of payments has to be estimated first. Tr doing so, the prescnt as
well as the future balance of payments situation has to be accounted
for sincc the prescnt balance of payments surplus might be reduced or
even elirinated in the years to com:  Also, the total effocts of the

project, direct and indirect, hav. to b~ teken into consideration.

The analysis of the foreign exchange offect of an investment
project is important not orly to rountri s facing 2 shoriag: of forc.gn
exchange. It is cqually cssential for others which are prescntly
crjoying & surplus balance of payments. The cetablishment of sophie-
ticated in-ustrial projccis edds ¢ isidcrably to the import requirc-
merts in multifarious direotions: raw materials, compon¢nts, replace=
ments, machinery, purchasc of know-how, techsicians, royalty payments,
repatriation of profits and on many other acoounts. A project may help
the oountry in manufacturing an important item or provide a substitute
for an imported commodi ty, but at the same time it may add new items
to the import schedule and imposc many payment/ropntrlation obligations.
It is, therefore, uscful tc make a comprehcnsive analysis of the effects
of an investment project on thc balance of payments of any oountry.

When estimating the future balance of paymeris situations, some

orucial problems should rcceive due attention:

- The forces shaping the future balancc of payments, such as
unusually high or lov prices for key cxports and/or imports,
large oapital movements in terms of loans and/or foreign aid,
temporary profi table exports and others;
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~ The trends in hasic dAwmand for {mport: and the supply of
exportss
~ The eventual changes of policy relat.d to the import

resiricticns.

The procedure of e¢etimtirg tho net foreign excharge offect of

a projoct could bLe carricd out irn four steps:

Step 1: Find tr: net foreign cxchange flows of a proj.ct

The ocssessment of the Ialance of Payments Fffecta of a rroject
e.tnils a systentic and cercful aralysis of the total inflows and
outflows of thc project ir forceigr surrency, first of all fo. ecach
year of its consi.ructi n anl operstion and, suweondly, for its total
economic life. The effects for cnch year will be important for the
annual Balance of Payments Stotement of the country and the sum t tal
of the annual effects will depict the impact «f the progect on the
overrll foreign cxchange positicn of the country for the lifuspan of
the project. For this purpose it i» important to comril. A st2toement
of all the inflows and cutflows of foreign exchang.e of the project.
Table 4 offers a standard format containing the speciren of essertial
{tems for oalculation of the forecign exchange inflows and cutflows of

an investmont project.

It cen be seen firom Tr. le 4 that the for-ign exchangv inflows and
outflows i clude both direct and i direct tlows, tak.ng into account
not only the flows directly connected with the project but also those
in the linked projects. Tho presence of itoms related to forcign
borrowing and aid in Table 4 indicates that, in fact, the liquidity
analysis of a project in terms of foreign exchangc is carried out on
e yearly basis. The totals of thec inflows and outflows for each year
neesd not balanoe. Since all the inflows and outflows are expressed
in foreign exchangs, any positive I"Et will indicetc that the project
contributes to the availability of foreign exchang: in the country
in the tth year, while the negative sign reprusents the amount by
which the country's foreign exchange availability is roduced by this
project,

I+ should bc possible to compile the above table from the data
contained in the feasidility study or compiled earlier for ascertaining
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f a Project

Tatlie 4 F r oign Exchang Flows

(in roret.w «xshang:)

—— e —— o ——a—

e

Inflows ard OQutfl _+v3 roars: t0 tl SRERRREL

FOREIGN EXCHANGE TIMPLOWS (A+B)

A. Direct T:flou. (l42+3445+0)
1o Tapint
: 2 Lia.s in consb
23 }. Forelgn att or arant
4. Guods or ~juipment on credit
cr deferr. ! payrent
Exports of zcods or services

b 5.

1 6, uthers

: B. Indircet Inflows {for linked projects)
; (7+8+9+10+11)

7. Capitel

8. Loans in cash and in xind

, g, Foreign ail or grant

u - 10. Export ct goods or servicces
11. Others

» FOREIGN EXCHANGE OUTFLOWS (A+B)
b A. Droct Cutflows (1241 3414+415416417+18419+20421422)

machincry, replacaments, eto.

14. Import of ruw materials, components, parte

__ﬁ;-’ and semi-finished goods

! 15. Imported goode purchased from domestic

= market

. 16. Construction =nd instrllation chargee

’ 17. Direct charges on imports of rew matcrials,
intermedi~tcs, replaccments, ctc. (payable
in foreign ocurroncy)

10. Saluries payable in foreign exchange

19. Repayment of foreign borrowing

g; : 20. Koyalty, know-how and patent rights

12. Survey, tcchnical consultancy,
@f’ engineering feus
%3 13. Import of capital gcods, equipiient,

) . 21. Repatriation of profits and capital
i *I:,«J 22. Others
b B. Indirect Cutflows (for linked projects)

23, Import of ocapital goods, equipmant,
machinery, cto.

24. Import of raw materials, intermediates,
replacement, ctc.

25. Imported goods purchased on domestic market

26. Others

III. NET NRETGN EXCHAMGE PLOW (1-II)
(positive +; negative =)




the comrmc.cial nnd renyord trofitaticity of ti proooon Lrnly tne
indirect inflows and cutflowe ar. ~ow itoag ~qgqoired { ¢ tris aralysis

an? will have t Yo rompglo L.

Iv actual practi~ th r: oo man. cve vt dusin, the coonomic
life of the pro. ' which moy subetariially aflect ite foreiem oxchange
inflows and <culfl we. PRilat rol cr raltilotorsl trad: zorecnconts,
dovaluation <r re-cvaluation f e.rrorneics, iatorplay § some sbrormal
forces of supply and demona f cortaii important iters in particular
years eiticr on the danostis or internaticael merkq-ts, <herges in th.
irport and export polici = of the row try, inflatinn ari many other
factors may have perceptintle influcne - on the foreign v inge inflows
and outflows of the project in questicn. If there are any such kuown
factors with a certain do.orec of corteinty, they would bl roeflested
in the Peasibility Study, or in data -ompiled for carlior wcvaluation
exercises. Since th:3c very figpures orc being used fur as.crtaining
the effects of the project or. the balance of payment jyosition of the
country, these factcrs will Lo covared approprintely It willi Lo
hazardous and inco-sistent t¢ introduce any new elements 2t this stage
of evaluation. All such factors which heve nut been considered thus
far should be left to be covered ir tLe Un. urtainty An-lysis.

If two or more projects ire to be compar.d cn the rasis ¢f the

net foreign exchange {lovs, 21l the I-‘Et have to He df scounted by the

social ratc of discount to treir preacrt value to got ~ single magnitude
as a oritericn for sciocction  Thus,

n

'la.‘.,'._ g t
P(FE) - ;' —E (B.23)

A
- (1+1)

where: P(FE) presont value of the total net foreign exchange flow
over ths whole 1lifc of a project from yzar O to year n;
!l‘ = net forelgn axchange flow of a project in the tth year;
i = gooial rate of dtscount;

n e nmumber of years of the project’'s life.

The present value of the net foreigh exchange flow over the whole
coonomi s life of a project could be a very significant figure. It measures
tho project's net coniribution to, or usurpation of, the foreign exchange
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of trc ccuntry over this pericd. ther thingr being equal, the prcject
with the l-rgest net f roign ~xchang. flw will be considerod as the
best and s:lwetcd for irplementation.

Step 2t Dctermire the profect's jmpact on the national ‘elanc. of
gaments

In t-: cage of lar~c projocts or industrial comjlexce, ome furthcr

stop in the analysis 1ny be dosirablc. [t consists of tracing the
project' e effect on th- balance ~f payronte situnticn of 2 couatry over
1ts eccnomie 1ife. Tabvle o provides thu forcign exchang. flows for
cach yoar of the lifuspan of the projcct and vn this basis She total
net foreign exchange flow for each project is coaputed. The annual
figures for each project are swimed up to cbtain the anhual net
balance of paymonts effects of a st of projects. These figurce are
a'ded to (deducted f-om) the National Balarce of Payments surplus
(deficit) prior to implementing this sct of projccts, to come to a
Residual (surplus or deficit) in the Balance f Payments aftor thelr
implementation, This is presented in Table 5.

The cvaluation presentcd in Table 5 should be carried ut omly
{f the size of the pro sot ¢r complex makes it nsecessary and the roqui red
data arc availablc. Thie analysis would generally bc neccssary in the
case of large-sige projects ruquiring plenty of foraign exchange.

For e .11 and medium stze pro_.ots, or projects which are not
part of a larger industrial coemplea, Step 2. of the analysis is not
needed. The net forecigzm exchenge flow computed under Step 1 above
is actually the net impact of the proj'oct (posttive or ncgative) on
the national balance of payments. The project analyst should then
proceed Giroctly to corputation of the import subatitution effect of
the project.

Step 3t Computc the import substitution effeot of & pr.je¢ t

The import subsiitution effect measures the estimated savings
in foreign exchange due tc the curtailment of imports of the items
whoss produstion has been taken up by the pr jeot. Thiv effect io
calculatcd at the CIF value of the quantity of previously imported
(or would-bo imported) items, which will now be produced by this
project and supplied to the domestie market.




Tabl. 5. _wilanee of Pagments Cituotd v

(ir foreign exeraong.)

Net forelgn exehany: fl w Yoars:

of ith projact

- e

Pr jaet _"1

Pruject _'Ez

1
|
|
|

Projeoct -ﬂ:p

Net balanc. of j~ymer.te cffucts
of a set of projects

-
Balanee cf payments surplus (doficit)
prior t0 the implementation uf a set
of projects

Residmal (wurplus or deficit) in the

balance of payments after implcrenta- '

tion of the set f projects s "0
¢ ®

J‘r:r

Rtea &' Compate the pet foruiga cxcharge ffect of a project
The net foreign emohange effect of a project iicludes the net

forebi gn exohange flow c mputed und-r Step 1 aird the import substitution
effoot computed under Step ). above. This is shown in Table 6.

In the eases of commoditics in large demand in the country, the
analysis in Table € mey even comwert a negative offect of the projoet
on the balance of payments during 188 wh .ic oconomic life inte a pesltive
figure of Net Poroisn Exechange Bffects. [his would be indicative of the
1aport mubeti fution effect of the project.

If %wo or aore prejects are eomparcd on the basis of the net fordgn
asohange offests, tho anmual figures have %6 be discounted by the sscial
Giooount rate t¢ thelr preeent value. The prejcot with the largest preseat
valus of net foreign emehange offeete is tc Yo praferred, cther thiage
belag egml.
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Table ©. Net Foreim lxcharxc“gf_{v_gg_':'f n Project
(i.. foreig. « xchane.)

- . W - o —-— - P sl - . - ——

Items Years: to tl cece e tn

———— —

i. Met freigr cxchang. flow
(Row III, Tatl. 1)

Import substitution -ffeot

"~y

3

> et —

Total net frreisr cxcrhange effcct
(posttive +: . cgative <)

- — — ———

4.4 ldle Capacity Effect

In ~any developing countrics, 30me incustrial capacities remain
wndor—uti 14gcd due to lach of demand or shortage °f rew materials. 1If
the establishment of a new industrial prcjcos croetes demand for
industriee suffering fr.m $hc lack of Aemand or producus @carce oy
material which thesc fnaustries necd, it brings sume rdditional advan-
tages to thc economy. Therefcrs, witlec eveluating a project, its
Affocts um 1dle capecity dn ther oxieting ' terprises should alsc

be taken into coevunt.

1f the project undor comsideratin creates domand for existing
under—utilisod capacity, the valuc mdded in thu oconomy inoreases not
only withis the projcct -valuated, but clso in the linked productiom
wnits. Thus, there is ~re more criterion for the ssleoticn of the
proposed prcject, the idle ocapacity offect. This criterion will be
different deponding on the searcity s tuation.

In a cepital-gcareity sitwation this oriterion ean be expressed
a8 & ratio between the present valme of the total value added generated
(@ircct plus {ndgrect) an’ the present value of the {avestment, namolnt

Aum;tﬁnm‘. (r.20)

wheres r(u)‘ « present walue added in the projest being
cvaluated (droet value added). The
for congutation of this valus adied 19
wder ).1 of the Fations) Prefl tability
e of the Wammal.

2
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(I‘V\)1 « additional present value added created in the
1410 -4 unler—utilized capacity Hue to sctling
up the proposed project (indirect value added).
Tae method of computatron of this value added
{n presentec under 3.3} of the National Profi-
tability section.

+(I) + present value of investment requirement in the
project “eing evaluated.

It can be saen that under capitael-scarcity situstion the idle
cupacity effect will increase the chances for selection of the projsct
beocausse no additional invcstment is needed in the linked projects
having urter-utilised capacities. In labour scarcity this 12 alwo
likely, dcpending on the magm tude of the additional employment of
skilled worliers.

The implicit ascumption in the ab.ve axpreseions is that the
unutilired capacity would exist in the limked production unite throughout
the lifetime of the project heing evaluated. However, this may not
always be true sinoc the demand for output of the under-utilized ocapa-
oity may grow with time even if the proposed project is not set up. In
this case, after zomo time there will be no unutilised capacity in those
existing faotorios and the evaluator should add omly the value added
during the years in which the under-utilisation of capacity is sctually
expected to eaist.

It should, however, be noted that the idle oapacity offect need
net be tekem into comsideration when raw materials from the under-
utilised capecity arc aot & major input in the proposed project. The
ovaluator may take this effect into account only if the under—utilisation
of capecity ie due t0 lack of demand. If this is not certain, including
the idle capaoity effect may be misleading. Fimally, if the evaluation
of o prejset is mostly eoncerned with the choioe of alternative technigues
of prodmetion and all these techaiques consuse the same quantity of rew
mterial produced by the under-utilised capaoity, this effect need not
be accounted for.

Ao Das alresdy boon memticmed, the idle capacity may exist dmwe to
shortage of ran material supply, whioch will Be redweed or eliminated
after the setting wp of the preposed preject Thesretically, the tdle
cagasity offest ia Wi sade should de taten $nto ensideration as well.
Thie 10 particalerly tvue when 1he new prejoet supplies a mtorial which

i
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is a major input for the lin ed under-utilizea -.pacity However, i1
practice it weuld oe very cifficult, and at tieg iopoasivle, v
quantify i1. 1t i3, ther-fore, sugrested ‘hat in asuch cases, {.stead
of juantifyin,- the idle capacity effect, th. ~valuator ashoul. orly
bring this fact to the attentior of the dec L 3] cn-maker

b nte.rna'.tonal conetitivenesy

! - a— -

It is of vital importance for an eval.iat vt i=d out whuther
tte products 'f an export--riented projec:t u ier wstderaticn will
be internationally corpetitive and 1s suci hove a chance °f AL A
exported. Thi- aseesarnent is of particuii: impert e also for projects
the econc-ic scele ¢f roduction »f whict i lurjer than what can be

absorrid ir the domestic marxet.

Fcr finding the international competitivinese for the products
of any project, it ie neceseary to compare tre real comestic social
cost of pr.duction with tho benefit (the FuD pric.) thrt orc will wet
fror exports

The analysis of the international conpetitiven as of an {nvest-

ment proiect is oearried out in the followirg sequencet

Step . A# indicated under Prico Adjust  .anta, th. actual prusent or
expectod export prices (FGB) hcve to b taken as a starting
poirt. These are the actu.l prioes at whioch certain commodi-
tics produced by the project will be cxpirted. If the project
produces only several products this analysis should e done
for cach product separately and then {or the project as a
whole. By -ultiplying the quantitics tc rc exported by the
expected POB prices, the grose foreisn exchange carninos are
attained or, in other words, the expecte’ output ir expors
prices (POB). The PCB price is oomverted into local currency
at the shadow rate of foreign exchange.

Step 2. The input of domestic resources for the production of the
exported items have to be computed next. In the Pricing Rule
Table the prices of all inpwts are adjusted to represent their
real social oosts t0 the comntry Thcse represest the resl
walue of domestioc inputs. One can find casily the per usdt
oost of prodmotion. In case She project produces many

e
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producte in a composite manner, firstly if data pemit,
this snalysis should be done for each product separately,
In cass this ie not possible, the products can te taken
a8 & group.

As & next step the foreign comporamt of the inpute should
be oomputed. In the Pricing Rule Table the actual CIF
prios is to be provided fcr the imported inputs used in

the production of the goods to be exported. One can easily
find the per unit foreign componant of the inputs for each
product separately or if this is not poseibla, far a group
of products. The CIF price is counverted into local curreney
at the shadow rate of foreign exchange.

Deduct from the expected output in export pricee (FOB), ar
in other words, from the groes foreign exchange eamings,
established under Step 1, the foreign component of the
inpute in CIPF prices, established under Stsp 3, to arrive at
the net eamings of foreign exchangs by exporting these
commodities. The same figures should be arrived at by
coverting the Net Poreign Exchange Flow of a project

(Pable 4 above) Wy the shadow rate of foreign exchange.

Compare the expected net eamings of foreign exchange expressed
in local currency as obtained under Step 4. with the input

of domestic resources as obtained under Step 2, to find out
whether the net eamings of foreign exchange ensure at least

e recovery of demestic real social costs. The formula for
suoh emport efficiency test is as followss

et Yo Eammn ~ 1

(] +} o8 -

(».25)

In the eovent that the above test is satisfactory the evalua-
tor een be sure that it will be socially gainful to export

the product(s) irrespective of prices expressed in mometary
tSesms dased on oontrolled retes of foreign exohange. In faoct,
the #ifference betwveen the FOR/CIP prices calculated at the
shadow and official retes of foweign exchange detemmines the
aatiowm smount of sweidy that the goveswment ocan offer for
expests withewt leading t0 sy unrewarded transfer of resources
fam the cowntry.




Step 6.

‘off rete.

-1 -

While codyzi-c ¢ o weap fopooie b e et e e W 1Y,
thore ~ar %o a *{4den siturtios ir whiot e ret o i
cxchen,  eurin @ yrom v et it oent ile anr~

recovery «f womestic tipate, tut thi~ is 2o, tian Soverci

by other iteme. Tlis ghould rut Lo orti o gine dhere ia
en ov rill gain Such situatirne o 8 to iisiover by

expr i nes pnd grofuzlly aore o chosis o Le rut omottoms

4eldiner net sccial guic woexp T
3 3 F

Conpar- the result o toined 2oove wi t' the cut-.ff =oci:l
.rterton for ivterrati mi eonotitiver:as  If the it~
iz high.r tlan the cut-off raty, th. precct (;roluct) ie
rompotitive and can oo export . If *is conlition ie& ot
ret, s th. project (product) s!culd ¢ pr—cyamioed s thet ite
cxport efficicncy Le improvel, if peestils

If tlerc ars Severni uorpeting products or pre acts, tley
sheuld be rankedi on the “asis of their strongth of int rna-~
tion-1 comp.titivencsa. The hi-ner the ratn, the .nore coin-

vetitive the proicet is, providei it cycecds thn emcial cut-

Mhe cut-cff mc -ial ariterior for interrctior al competitiveness

is a national para~etems It express:e i rurerical torms the
minimum socially accanteble level - f international comueti-

tivencss Tr prineciple, it is st at a level ensuring at

least a recovery of th» domestic resl soeinl costs, namelys

Ket Foreign Excha'ge gar iage |
Tomestic feal Boclal it 1 (B 26)

whore S0tk the numeretor and tre denominator are cxprossed
in local curroncy. The shedow rate of foreignm exchange is
used $0 trapsfer the foreign exchange units into local
ocurrengy 'ui ts.

No specizl sephisticated methodology is necded for estabd’ishing
tho social out-off rate of internctionul coupctitivemess. As
stated above, in principle, it srhould be equal to one. Very
often, however, a8 a result of the severe conditions on the
{nternatiemal market a3 compared to the mational productivity
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in & developing courtry, Aard 3 . LnCOurgercrl U0 CXpOTLE
under very difficult frreigr :=xchar.e % tuati~ns, tre com-
petent natioral age-cy may -:ta'lish a cut-off pate less than
one. 1In doing #. the roverient ~ffure frcentives over ang
above what 18 deturmincd o the basis ~f re.l social osts
and benefits Ir "ther ~ares, & 1 result of th> dominant
position of a country «r *'v ipternatio 1l narket ~f nertain
comm-Aitiem, tha cut-eff 1. ay b. st biished above “re.
™ese are ~ages tc -~aet  xtr o irory =f tuations and -uc
deperds on evaluat:on ¢ the ' ~all cu:rert and futur:

ecur-mic 3iturtiors,

Sub ject to the provailin - cc tu'i us 1. acutry, th social
cut-off rate for irternat:omal . "pe ttiver ss may te w.iform
or dversified by industrial sect-ra and/ .1 foreign markets

The social cut-off rates of intor:atioral competitiveness
should be perindicaily rovi.wud *v the seupetert natiomal
ngeney and if necessary, reed usted to the new economic reality,

5. 3upajemsniagy Qopsjdora¥jone

There are some effects of a prouject whicn hav- net been covered
by the bastc criterion and ty th. additional indices suggested earlicr
These offects are termed Supplementary Consjdqratjon: and eover the
analysis of infrastrestural, technical know-how, -nd environmental
implications of an investment pre ect. Theee supplemntary considera-
tiong are woually assessed ir quali tative terme.

T™he above list of swpplumentary coneiderations is only a sedel.
Subjest %0 the eonditions und.r which : project {s being cvaluated,
the projest amalyst may decide te emtend or shorten this list.

5-1 Enfraatpecteral implicats ewe
211 ppejeste require infrastructural facilitics - supply of pewer,

mier, trammpers, postal, commaication, banking, marketing, eultwrsl,
ond other faallities, housing, cducatiomal, eesinl and health eare, eote.
Say aloe adl %0 the arrangemsnte mesessary for mintaining law and order.

e nsow projeste can de conceived under twe oituations, mamely,
(a) there ave 141¢ (or spare) infrastrecturel factlities available of
he preposed lestions, or (V) there are already scarcities and infre-
obrustisal Sedtlameshs.




I the situ.tions of ¢l irfractructirnl {dle espacitics the proact
i 1, ¥ . ~ . - I

P~ suoatfon el aull ho otarpes orey the viriable c wte of infractrice

4

W tural servicus, which aro usuolly alreaay included tn the oroject's

(H . . . . :
cropative o gte throuch the priccs paid for th. oo servic a and/or taxes

g

‘ r2id  Theref ro, in thie - .8c ‘hero 18+ needa for any ¥ind °f speci‘l
% agscsswnt of the irfrastr.ciursd 1o lioaticas in proj.ct .wvaluationg
4 the irfrastructure ~a. "o eoofilirod ac siver te tb rroject.

“ b gearcitier wnd bortl v oxist ir th infrzstractuwsal o=
j citios ard it i8 nec ssary to  uTmert thede saorvi. ~s o the successitl
g workine of the proy et “y wddiu uo. ca/ital investiont, the situati oo
4%, becom 8 8o ewhit adff runt Twa f~r, w th. variable oste of infra-
g gtcuctural sorvices arc coocer «d. thov ar aceon tod for in the opera-

ting cesta ~f the project  Tr. ruiy problem arises witl respect to the
~4diticial ca itel costs irvoiv.d. It is otvirus that the investnent
sste of local {nfrastructur~l servicos oxclurively Mullu for the
project are included inits irvestmeat costas.  For cxumple, the invest-
ment cust of the road t¢ connuct tha plant site with the mai: rued or

thet of the clectricity line '~ tweea the frotory and the mal: line

g The pr-blem becomes caite 4ifferent whan there tas ¢t be a wholcscale
augrentation of the {nfrrstructural foeiidtics to mect the regui rements
of this proract ard mey vrobatly o ~vajlable for oth:ur projicts. In

case the facilitice arc exclusively for this projeci, c.g. & power

[T

plant ie sct up to nuet wheily the requirem:nts of an aluainium plant,
the power piant is to Le reckoned as o part of the alurminiun plant and
{te costs nid bznefits will totally form port of the basic annlysis

undertal«n ~arlier.

In the event it 1.. decidcd tu sct up the oleotricity plant with a
mach larger capacity, and it will supply clectricity to the projects too,
1t becomes a scparatc unit and {te ccets and benefits should be evaluatcd,
; either separatcly as an individual investment project, or as 2 oonsti-
A fuant part of an industrial complex Techniqucs of .valuation for both
cases were suggested earlicr.

Orentor @i fficulty, however, crises in oeses wiere the costs or
benefits cannot be #0 diroctly vstimated, o.g. the roeds have to be
widened, the capecities of achools, and hospitals have to be increased,
the sise of pest offices, banks, etc., has 10 be {ucreased. In such
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ocases, tho whole proble. ¢ al.oecatiig - iurestiuctira. =.3ts t-
varicus projects should Le viewe withirn ‘b contoxt of a developmaent
programme or an industri .l corplex eomroced of + riven or envisaged
number of projects. Irn such caner the totrl i.v 3t~ nt crate of general
or reglonal infrastructurc shoul i not b chorge. t 4. first implemerntizi
project (the subsequent ones bei.,s charsed c.ly the variatle ~oste)
This is obviously not justified, .nd one procect € 2ild net te turden
at the bveginning stage - { the dev. lonrent presre wme with tre total
addi ti cnal {nveatment costs of isfrastrouciure. Tt s ould be only o
reasoncl:l  propertion of tre infroatrictur | oinvestient costs, “oascd
on the infrastructursl serviccs t° o utiliz 4 _v th osroject und .r

consideration.

The comperative irfrastructural analy<i: [ alt-r.ativ. projecte ~ay
be neglected ir project evnluiti... if these projects have si~lar infra-
structurel implicati"ns. However, a self-contained analvsi: of the 1. .fra-

struotural aspects of {rdustri-l rrojects shols -lwaye Yo carried rut.

5.2 Technical know-how implicetions
The implementatior of larre ani acphisticntec projects genernily

contributcs to the deveiupmurt of local ' lls ard cepacilities in =
country. Murthermore, they nler hel  te onn =0 the tpaditicnnl valuce,
attitudes and behaviour of the society, to hulld up wn entorprieing
spirit among the people, to dcvelop a dusirc for chinging ard improving
the exieting conditions of lifc, tc {introduce betteor Aiscipiine for work
and thus to change the very pettern and btasis of economic development.

The fact {8 that the proiecit's contributior to raising the industrial
status and improving skills in 2 country ie iapossible to be measured,
but this imposes the need to account for this {mpact at le~st in quali-
tative terms. Purthermore, apart from the size of a project, the
techmical know-how {mpact depends on the technolugy applicd and loca-
tiom of the project. Technologically more advanced projects are bound
tc have more imporsant an impact or formation of the country's technieal
Raow=how, but i1f this is pushed too far, it may cnd up by importing
foreign persommel for running the factory instead of improving the
acille in the comntry. Also, the project will have different impacts
wvhen looated in different regions due to differing levels of tradi-
omliom end dovelopment. The cvaluator ocan take account of all



these benofits i the cootort of the cversil en. rogionad devel opment

pians of the country.

™. ~omparat:v. ancl 3is of the teol rical niw=how iupot of

alterrotive prosocot coula be neglocted {f tre rrc, cte concorned ar- of

ainilar size and techn:locy, lccated in s¢i=ilar rodieng, cte., or in

other worcs, ¢. not Wffer ir tur s *t t chricnd kac=how i plicatioac.

However, a self=centainca znaiycis of b tecl ic~l kn.w=huw implicatiore

of a new project may be useful tor Jenicior oking.

5.3 :Lir‘l\:i.&v'zmcntal i-plicetivns
The rvircnmental implic-ticns cer e 1ol .ted t. the natural as
wecll 28 t  the socio-cultural ¢-nddticis. Tt firet can b =.mcwhat
easily detocted and meesurcd in teyms of the ¢.8ts necessary to prevent
the deteriorstion of natural cvironm -.te whilc the latter are vaguc and
subject to 2 voiuc Juimement.

I, & rore gencerrl renne, drmagee of neturnl cmvironment can be
rgeociated ith:
- The inputs uced ir 2 project;
- The prucuctiocn process within o plant itself, and

- Pne use of the pr.ject's cutput.

Production «f oo input cr its Lransportaticn t¢ the riant to be used

may have potcntially pcllutic effects ¢1 the cnvironmert. Por instance,
transportirg the bully raw materials, tcxin or .xplosive inputs, toge-
ther with ncise and traffic congestion mey tc an orvirormental worsening
of considerable proportion. In such cases the location of a plant to

be built may have tq/P!conmidered ar additional infrastructure invast-

ment mey be necessary to avoid the hazards

Envi ronmeatal implicatioms associated with the operation of the
plant itself may droadly result ir air, scil and water polluticn
~nd expectcd noise levels, negntive effects in terme of mewagc, ®olid
waste dimposal, soil erosicn, etc. Additionally, the operatinn of a
plant may hinder the cesthetic aspects of the natural environment
leading tc docroased possibilities for, let us ~asumz, tourist indwstry,
devolopment of recrcational facilities for the pcpulation in the viei-

sy, etc.
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The output «f e new plant r~ Aals, horo ureosiraul. ~openis from
the point of vi.w of ecological - ffuzts  fSortain tyris f fortilizers
and pesticides any require mtrict applicaiic: ruce 1. Vordliior aind
using them, and marketing cranicis rmay be jroufficiotiy c.ntrollable
to guerantue adinrence to these rules. Also, prodicis veing furthir
processed in forward linkages scotors any cavise cnvircnmentol rrotlens
ther: if the proscrided producti-. ctardirds cre rot adih red toin
the supplying industrics or if oome or du-ts, i the tertilizers,

are used beyond a certain limit

In all these instencis th. socico=tultural orrir nment ioplications
arc alsc relevant, Preserving the positive veluo. € *ralition, the
cultural monuments, th. irnformal iinks.arorg the - ..pl. 2ol things .f
this kind may be helpful to a developim.nt proc.ss.  [his bas t. bo
patd attention to, cepecially uwreer conditiors of rani? urdenizatin,
whdich is likely to emerge ard proceed rlong tre procose of irdustriali-
gation, brinzing the ncw wry of life sumetim s toC sudderly and pr.-
voking social Jisturbancos.

The firet step in estimating the -nvironsertil inpliceti ns 18
to identify and classify then int: peaitive wd .2 tive res. As
already mentined, the socio=cultura!l ivplications ~ro uar tc idertity
and impossill: to measurc. Th. natural crviicnmerntal crfects Afr
bstter chances of essaessmont Determinatior -f :11 prazit o srurcee
of the natural envirommental d-terioratior is taically f - techrica’
nature, as well as designing the possible ¢ luticns to th s probl ems,
but the sclutions to be implermeated arc sclected and evolu-ted in
financial terms. Technologicelly, the proplams «f natur:® ervircnmental
dsterioration can be sclved relatively casily What rattors is the
fact whether the socinl benefits of aveided crvironmentnl lcesses arc
signifioant onough to justif the costs accrued t . prevort them.

The appraisal of emvirommertal implications thus turis out to be
a matter not of a technicel, lut of ecunomic and sccial concern, whioh
is rether ofton ovsrlocksd. If ervironmental safoguards ~re inevitable,
the least-costs solutions have to be found and theic impact on both the
commercial and national profitability of a prcject has to be determined.
If thess safeguards turn out to de toc costly r:zlative t¢ investment,
{4 may be worthwhile to calculats commercial nrd/or naticnal rrofitabdility




irdicators with and without the coet eluments related tc the envirorn-
martal impliceti.na, In suee {rsterocs, it moy well be that ¢ project
is commerci~lly s:und withcut such ~.dliticnal costs, but only marginnally
{f the iwvestor Faz no other ch e ttan to nccept them. The question
then arisce whother t e project can Lo reddsigned or relocatud in
order to weke the ecology 1 ez scnsitive to the nroject concerned.
If those zlter .atives are nit foeivle, government grants or subsidics
may te scu ht, provided that a nrovect is sccially profitable under
these conditicas

The ¢ mparative environmentzl snalysis of competing pregjocts may
te neglected Lf these projedts c¢o not differ considerably in torms of
environ~ental implic:ticis. H-wever, 1 self-contained analysis of

the cnvircnmentel impect of industrial prcjects should be carricd out

always.
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6. JNational Parsmeters

The methodology tor detammining national profitatility requires
project evaluators to computa sccial berefits and cnats using - alcng
with the actual or corrected market prices ~ parameters which, thcugh
formally resembling market prices, are nct to be found in any currently
published list of prices. Thes: parameters are irn gencral independ.r.t
of decisions taken with respect to indiviiual prejects. Their calcu-
lation is assigned teo the naticnal level of the plawning process rather
thai. to the project level., They are thus called natic:.al parameters.

The national paraceters are variables set up outside of a project
and are givean by a national planning irstitation, retflecting an attempt
towards better allocation of resources from the point of view of the
society. Subject 8o the prevailing conditions in a daveloping country,
a eet of national parameters could b used. This Manual recommends
the utilisation of three naticaal parsreters which are considered to
be the most essential, namely: social rate of discount, shadow rate
of foreign exchange and social cut-off rate of internatioral
competitiveness.*

6.1 Social Rate of Discount

Social rate of ciscount (SRD) is the quartitativs estimate in
value terms of the weight the society assigns to future btenofiis and
costs, oOr in other words, the rate at which the society's weight on
future denefits and costs declines over time. The nee¢d for such an
estimate arises for the ocompilation of the present value of the
social costs and denefits of the project spread over a long span of
time, The sooial rate of discount provides the link between costs and
temefits ocouring in different time periods. The social rate of discount
should, in principle, be uniform fer the country.

The essential economic role of the social rate of discount is to
help allocete public investment funds tc their socially most desirable
uses. If the BRD is set too low, demend for public irveetment

®  The secial out=off rats of intemational competitiveness was
suggestied carlier in the respective section of the Mamual. A
sinple nethodelegy for computing ihis national parsmeter wes
also recommended in the same section. Therefore it willnot be
discweed here,



rescurces will cxceed supply, since tco mary projects will have a
positive presant valuc added. If 1% is sat to~ hi‘gh, toc few projects
will pass the atsclut: efficiency test of a positive present value

added and there will be an axcess cupply of public ir.vestment funds.
In principle, the SRD should be so chesen that the demand for public

investment rescurces will more cr less exhaust the availatle supply.

For practical reasora, it is assunad that the socinl rats of diee

count is constaut over time. This is an acceptable a} proximation for

the purposes of project evaluation.

The sequence of steps in calculatirg the gsocial rate of discowt

ocan be the fol)owings

gtag 1t

The interest rate at which a country can gotuplly lend,
invest or borrow capital from a relevant intemational
capital market should be taken as an chjective bagis nd
reference point for the estimation of the social rete of
discount to be used in the evaluation of investment projects.

In applying the intemational rate of intarest as the bdasis
for determining the SRD, soae other aspects alsoc need to be
gone inio, e.g., cut of the whole spectrum of relevant
world capital market rates, the rate of interest most appli-
cable to the life span of the project{s) under censiderstion
should be taken into sccount. Fer instence, if the majerity
of investment projects are expscted to be of "long sosnomic
life", the interest retc on long=tem loans would be the
appropriate basis for estimation of the socisl rate of

discount.

This rate should then be adjusted by taking into acoount
the prevailing domestic eonditions of the oowmiry. There
may be a situation where a comtry com be regarded as &
ogpd lender and another situation im which the comisy

is s cepital borrowep:
a. Vhem a country is a cepifal jendep, it should de taken
into acoount thad investment in dsmestioc prejects Mae

various advantages, partiocularly from & leag-term
develojment point of view ever investnants sheeed.




On the cae hand, tiers are naticnal accuoni  and ,clitical
oongiderations, M the ~ther, investz.u:ts abroed are
sudjeet to various uicertainties as regarus repaymenta,
inflationary fastors w:l ta-rs. ' g.r.erai, the goven-
st ‘f & given country har a bettier or.trol over
scanomic conditions at hne thar atrcead and for thie
reason a certain "rremium” should te given to domestic
investmant prec jccts by Lcwering the rate at which their
future banefitr m.d coste awre iiscounted, The formation
of regimal economic communities nay, among other things,
help to reduce some int-matiwal uncertainties m.d this
leeds %o lower the premium rat-s.

Oiving a premiw for domestic yrojecte means actually a
prometion of suck projects, sirice the sccial discoumt rete
wsed in their wwalwation ig Iower than the rate tased on
the relevant world capital mark-t. Mis can be cxpressed
in the fellowing way:

S/ « r -~

SRR (».27)

social rete cf discount

actual rate of interest of the
relevant world capital market

"premiwm” for damestic projects

"Prenim” interest rate for domsatic projects (pd) can
be estimated cn the dasis of cxperienices and oversll
gfeseeing for the world economy after taking into asceunt
fecters such ast
(1) expected rate of inflation in the worla market)
(11) “eteadiness” of a given world cepital marketj
(141) werld pelitical stadility;
(iv) empected leng-temm Fetums ou domestic projects)
(v) expested rate of inflation within the comtry.

If, ¢.g., the empected rate of inflatien is high mmd/er
the leng-tese foresasts as 10 world pelitical situations
‘ese gleany, the "prenimm” should be rether high. In such
o oage, “preaaiw b‘) oould be near adewt 25 per oemt
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It is obtvicus t! =t th. 'presi /" 1# tc 4 .onzidedable
cEtent u. 1itelligent guese !~ael . agpectations and

a8 such it san a.ways te wsed i, v .aded figupe: .

. W . cowtry is 3 cgpital torrower, th s cial rate .f
discount snould be . iee3 . re actual rate of u.terest
on the cepital mars : fra vhi'h the -apital ie Porrew.d;

SRt ST, (3.24)

It cught t. be eveu higher tha. r, 1f the cuountey's
sbscrptive capacity 1s higher than possibility to berrow
capital from sbroed. L. smuch &« sitiation establishing
SRD on r, lovel wouil rew cpaning the door for less
efficient projects,

It is importat that a nationwide upaf 1 social rete of
disccumt is esteblish-1 anud should generally be applied to
all projects. There are, however, twc mituations in whioh
amodification in this SRD tc whieve aome objectives may be
aecessary. The firat sct of sweh circumstences relstes %o
the need for apeedy ievelopmer: o some basioc/strategic
industries. The secnil reé’ s *c the speedy developmemt of
backward regions of & couatsy:

a. Investmaut ,rojects rem somu basic/strategic industiries
wouli hardly pass the absclute efficiency test if their
future berefite and cests are discormted st the wmifom
SRS. Ia order to aweid such & situstion, wellejstified
lower iiscount rates say b applied, at least for a
ceptain peried of the industrialisstion precese fer
certain induetries.

Vages and salaries in same industries arc, a8 a result
of govesnment Policy oF oAhop reasens esmsidesebly
higher/lower. The use of & wiferm rete of &lsecwmt
a9 per the formuloe Fecommanded in Shie Namwal wenld




b,
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lead, 3¢ fact., . Ligh T fovvsr Ufiniacy Poquireme.ts
in those industri-s. .n crder ‘o wwoid such & situaticn
a approyriate lo ras: (in reage; ‘1 the w.iform rate of
diseount is necesaar;. This reais a diffarentiatios ir
the rates of i.scow.t By industrisl tre.ches, A de-cision
on this is tc te take. *y th: natio .l ;r.oicy-raki.e
inetitution,

Siailarly, th. sc .1 cetogory .f circuastunces in which
different rates 1 {isc. mt ire suggeste! concern tl.e
speedy developmert of luss devol.oped regi ns. The
speeding up of their levelopmwat may te Justificd or
social, ecomomic anl politi~al grou.ds, ¢<.g., Yetter
inoeme distridution, employmont, politicelly semsitive
areas, otc. Strict ap;iiocaticn of a nifom rate of
diseomt may nct allow the proye s for these areas ¢
pase the absclute -fficiengy tcst ani therefore to promote
the developmert of such .ackwari regions.

e ratioriale behiini the sugzested ap, coach i that it
49 aore empediant t¢ 1-wep the rate of disocint instead
of trying tc estimate the ;r>ject's imract on distridu-
tional policy ot jectives and/or additional empected
future dbenefits, This meaus tiat a differentiation in
the seeial rats of iiscount for bdackwari regions of a
oMLYy Bay be desirabl., A decision on setiting up
regimal social rates of discownt is to be made again by
the natiemal pelicy-making institutio. consistent with
the ragional developnunt poliday of the govermment.

e spocial (lower) SRD for a given industry/regien could
s sptimated as followss

», - SRD- (».29)
wheres o= special pramctioral SR for & givem
Andustry/regien

9 =« wifoerm social rate of dissount

| premiumg for a given induetry or regiom
vhich lesd t0 lowering the special SBD
ompared wvith the mifess ome.



Wnore the bjoct is to retari the apcedy develerment of
a regior. cud the evaluator wants to use the SRD as an
aiditicna tool for this purpose, the social rate of
dis owt can bte i.-ressed by ~ddiig some premium to the
nor..al SRDs

. v SRD+p. (B.30)
It should be aote1l, hcwever, that there are Lay - ther ways and
rears f promcting or retarding the diveicpmert -f an industry or
regicr.. The appli-ation ol differentiauted sc ial rates of i1scount
is orly one of *hem, It ia up tc the competant rationnl policy=
mexing institution to devide which cue to use under the prevalling

socio~ecomomic conditicns i & country.

6.2 ghadou Mte of Foreign Bychange

The shadow rats of foreigr exchange is racommended as an appro—

priste measure cf the true value of foreign exohange to the society if

and when the cfficial rate is obviously distcrted and does not reflect
this real value Terefors, when evalusting investment projects

nder such circumstaices, the foreipn exchang« cosponents have t¢ be
valued at the shadow rate of exchange in order to cbtein a mcre
realistic picture about the social benefits and costis of a project,

Generally speaking, the shadow rete of foreign exchange for project
evaluation is ascociated with the existing and forecast balance of
pagments position of & cowmtry. 'n countries having balance of pay-
ments difficulties it is sppropriate to estimate the shadow rate of
foreign exchange and apply it, while in cowmtries +«ith no defiocit
balance of payments, the official rate of exchangc would more oF less
indicate its true sccial value., In estimeting the shadow rate of
foreign exchangs, not only the present position of balance of payments
should be taken intc account but consideration would need to be given
t0 the expected changes as s result of the implementation of aifferent
development progrusmes and large projects, and the economic and fiscal
policies which the ccuntry would follow.




Ry definition the shadow rate I f. reign exchaige, teing a
national perameter, should Lo givun to the evaluator by a competent
national agency. If .ct, the evaluatcr shoul ! make a. offcert tc
estimate tho shadow rate cf foreign oxchauge t¢ secure the appropriate
resulte of prcjuct evaluatic~,. @i doing so, he shculd act in cl.se
oo~ordination with the respective aational agency - planning cffice,
development bank, cuutral statistical turcau, etc. The acute lack

of information and experiance rieedad for a comprelcnsive estimate

of shadow rate of foroiy ocxchange prevailing in developing countries
oompels the Manual to recommer! at this stage cnly a very simplified
approach for estinating the shadow rate ~f fcreign exchange with
osrtain tolsrable approximations. 1t is felt that under the prevailing
data and other constraints oniy this =inpls appreach is possible in
prectice. Two simple mcthods arc thercfire suggested: a) doficit-
exports ratic anc b) tourist rate of cxchange.

6.2.1 Deficit-Exports Ratio Method

The shadow rate of forcign exchangc calculated by this method
is dased cn the ratic of the doficit in foreign trade to the exports
and ies given by the fcllowing cxpreesions

A O (B.31)

wheres P’ « shadow rate of foreign exchange
l’ = official rate of foreign exchange
K

= value of imports in ourrent accounts expressed
in domestic ourreney -

B o value of exports inourrent accounts expressed in
domestic ourrency.
I »ust be noted that both imports and exports include visible and
wisible receipts and pagments in current acoounts but not in cepital
soooumts, except for soft loams. MPurthemore, only the imperts and
aupowts secorded are taken into consideration.

Some corrections may be introduced to acoount for the actual
dmend and swpply rate, namely the amount of foreign granis and soft
leens should e added to the exports in the nominator, thus reduoing
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the iufi~it, Tut nct in the lenomiator, 111l strating 0 each a way

+he real national availlability of firucisg: s hadg .

The abtove calculati o can be carri-d .t on th 'asis of the
past years' iata, but an effort sheuid @ » cad. to try to anti i1pete
the future changes 1o demand and su;, ly f @ roign ex-hang, slrnce
the prejucts evaluated will . peratu in th. Miture, The shadow rat
of foreign uxchang: has to be work: 1 out usig the duts for & perici
of five years and finiing <.t the averag: valii of wmports anl cxporte
for this period. Such iata shculd be availabl: from the five=yecar
nat::ral dovel. pmant plan of a cow.try. It is desirable if the rate
couli be resalculated every year skipping tic first ad incluling
the sixth year aud so i into the talculatine in crdr to get Loving=

five-yoar—-average estimates.

The values 1 impcrts ahd cxpiris are the main data required for
this calculation. Additicual data, which might hely in 1lentitying
the real demand and supply of fcreig. exchange, may als< be casled for,
The principal sources of lats are trade statistice, the balance of
payrents statistics and national development plans.

£.2.2 Tourist Exchenge Rate

If, for any reascn whatsoever, thu above method is impossiblec
to apply, the evaluator ca. take recourse to using the tourist
exchange rate as the representative shadow rate of exchange for
evaluating the projects. The tourist raete of foreign exchange is
geerally detesmined by the govemment on the basis of the prevailing
black-market rate of exchange, which reflects to a certain extent the
real f reig exchange valus of domestic ourrency.

Use of the tourist exchange rate as shadow rete of exchamge will
need no caloulation. It ocan de presumed to independently refleet the
scoial value of foreign exchange. Th. tourist exchamge rete is
generally higher than the official one and lower than the black~
market rate of the foreign exchange.
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1. LMY ertigir.t

The sbove (reast ' N N TR B 7 15 JENE VO T M
Ppr-fiter 11ty snalys:s hes -~ "@lc - ieF lic Ae®u Ll Cral ar
s perfect Krowicdga [ the L re whe o aP 0 Mat.n bt the o ture
is reguirei f r mak:rg » .r.-'me - = .s1cm. Fach L sl o
volume f prot.ctinmgg a. = * vestioc b, era g i8I S,
1iscrnt rate, (1fe *ime Af 1 pr e ¢, te was a . gifa. L oome

(f & WS MMElION abcit 4 KK M I%Tuonor 0t fat P evainpr LtE Ls =
result, it wes poesibi- t- P mE-c At a4 ars -0 te a cepted,

modifiad OP rej.cted.

Mut ir prectice thepe 5 L. ways sertainty bt "he U tuar-,
It will rarely, 1f ever, turr. it that evem:s ~~~.r ~Xatly as fore
cast. TMe project eva.aetcr ani the Hecision macer must re rea.1s%l
oually, thelr imowicigs A1 the €.tare, a1 sw times eve . At tre
present, is imperfe~t. ita . ¢ i laker oW 13 8 proaact e aet
af ssrwptione conceming the fut.re  poiit.cal wt sccial wvel
sents, te~hnelogical ievol pmeits, the BoLawvicur I pr: es on nputs
amd outpute, and 80 .. ke 4o orial ty v Tecv:T s wrsersi by th-
fact that forecaste re ofte. tarked v an ukjarfect « ~W.adg~ Ol
soonamic conditions. Fven the mos' mcieri. teciu.iguee of scommmi -
foreeasting camnot eliminate the . certai.ty - sany ‘actors affesting
Anvestaent prcjects.

Virtually all i.vestmamt iecis.ous ar- made ander coriitions which
invelve seme wmcertainty. Wher. the icciiier maker assesses the
desiredility of o project, he - ~omsciowsly or 'w.oornec:cusly -
ovalustes the slement of uncertainty irherent in *h- preject, comverts
shis inte imewm risks and decides whather the jrobal ity ~f these
righs rendoss he project acceptable or net.

s stated abova, the future 18 always wicertaia. 4 gocd choiee
betusen prejests cannet be made 8Lply on the Pasis of uet presernt
valus or net nsticnal value add:d [ gures without also taking into
asoomrt hew wcertain these caloulatious are for the altemative



Hav..gL made all wance § r tre se wicertas . ties, eADe 14 .y thoue

havirg a m..esti- inps 't W “ne prT Ject's prefitatility, a1 for -ther
fact. re cutside th scopw of & ~r Tic Walysle, PRCI L ave. .ators will
have 1 o .. they joseibiy cer. c - asire that tuey r commer.d the best
.. ssit.e gcition, Inosection L el w reveril simp.~ Operationsl

methe 18 for Takirg a.lowan ¢ Iar ar ortarty ar reccrmen fed.

S arces ~{ Ur ertaiity

Lack tasic variatie w1 n ent-rs iate the seleulation of  cmmer-

P national profitatiiity c7 it be A source of mcertalrity,

though. wicertaint, of 30me Vari.atlés sculd rave a greater impéact

 others. Some variatles arc usially sommen a-urces of uncertednty

wiile eva.uating investme.t pr« jecta. These 7ariat les areg size of
ivestment, opersting costs a1 z=a.es revenus. Fach f *hem is oW~
posed of & quantity and a ;rice. ir aiditicl, since time i1g @& key
clemesi’ in igvestzent planr Lig, *the phasiig of & ;rcject may prove to
te criti~al t- its wvaluation. ‘Fr.certairties conc-ming iisoount
rates may alsc te of cru-ial impcrtamce ir project evaiuation. A
1a)or task of the evalugt.r .e to Lawtify *he key variables to wnich
he should apply wncertainty sralysis.

It is important to distinguish tetween wncertairties about the
projent its=lf aid uncertainties about the snvironment in which it
operates. These twc sources of u.certainty usually sct together i:
practice,

3. of Unce. A}

As stated above, wcertainty usually arises becaume it is
impossible to predict the different varisbles and oconsequently the
sagnitudes of benefits md costs exaotly as thay will ocour. Ome
AMumdred per oent predictability in project snalysis is not feasidle
for many reascns. The nost important of thess reaseus ares




Infiation, whore 1t ir unieprstood that pr:.es of most
itemg, be they inputs >r cutputs, 10 rove i with time
causing changes is. relative pri~ee.  [he oxact mag@ ituds
of ~rice increases wiil a.wzys be alnown., Prices may

~harge .p anl dowmn for  ther reasons, toc.

= Changes in techaciogy = both quantities aw.d quasities
of inputs and outputs use! for preject evaiuaticrn—ar-
vatimated acccrding teo *hu pres-nt state of knucwleaoge,
Yyet rew technologiee rignt cume . ir the [uture t¢
alter these estimates,

= The rated ocapacity usad in project evaluation may never be
attained. Thim in tum will affect operating costs

oa well as sales revenue,

< I8 o»ften turns out that the needel investment for both
fixed and working capital is wiierestimated and ‘he con-
struction and runnirg-irn pericds are considerably longer
than axpected. This affectds the sige cf investmant,
operating costs, sales revenue,

fome uncertainties are outside the corntrel of planners} others
can be influenced by their policies. The extent ~f risk associated with
an investaent project may be reduced either by making advance arrange—
sents for dealing with advarsiiy or by substituting a more risky
sltemative bty & less rieky one. However, such a decision is not
oaay %0 make because the more risky project may prove tc be a more
attrective one., .

4. Woerteinty Apaireie

Soveral methods for assessing the soundness cf a project from
both commercial and national points of view were cutlined in the pre-
oeding mectiions. The prooedure for applying uicertainty analysis is
basically the same for all these methods. The application of simple
wmoemtainty mnalysis to some selected methods of both commercial and
aational prefitability is shown below. The breakeven analysis is
recoammended as a firet step out of the world of certainty and into
the world of wmoertainty. As a second step, the Manual proposes



gensitivity ana.y:i8 where rateal (! ~ne cetimate f -ach variatle
severs. estimates are .sed w. ler varyl g cond.t ionE. fua.ly, the
Fanual re-omme. “e risk wa.ysis where one AR uRe a.i the prodetle
valuee of ach variabls which have 3 sigr 1?1 art cha ce . osCurrance.
It is ap to the evaliat r tc deci:e how far tc gc v uncerialnty
analysis for verifrirg the =2 Latir s ttaired ucter detemanistic
conditions.

The applica*ion ot sereitivity analysis ia .llustreted on the
besis of the r.et jresent val.e methcd. The same procedurs wcul i
apply to the ret value addel. Fisk ana.ysis 1# applied to ray-back
period as a representative »f tlLe commercial prcfitedility methode
aud to value added arsclute afficiency fomulib,.

4.1. Preakeven analysis
Introductior.

Breakever analysis is carried cut tc estatlish the lowest pro-

duction and price leveis at which & project cen cperate without e.danr-

gering its financial viability. The tem breakeven point (MEP) is
ased te indicate s level of operation at which 1 rroje-t yiolds neithes

profit nor loss. This level 2a. bc expreasel either as & percantage of
capacity utilization in physi~al units ~r a8 & volume cf sales Tevenus.
The lowaer the trsakeven point, the higher the “nance cf the pruject

for earnirg profits and the lower the risk of making losses,

Sometimese there is a choice betweer. two aitematives wherse one of
them may be mcre economical under one pet of conditions and the other
more economical under another set of conditions. Hy sltering the value
of some of the variables in a given situation and heolding constant
all the other poiits of Aifference between the two altematives, it
is possible to find s value for the variable that makes the twe
alternatives squally sowd. This value nay alsc be described as &
break- wen point.

Bresk-even analysis may de particulagly useful in a situation whewe
s decision is very sensitive to s sertain variable. If the bresh-evem
point for that variable (level of cepacity utilization, volwme of
sales) cm be calculated, it may be possible to estimate om whick eide
of the btreak—even point the operstions may fall even though there nay




be :onsiderable incertainty regardiig the agact . ai.s cf “ne variall-.
Ever. ir this ~ase, however, i1 1s desirari- tc irvestigats the rage
of values of the variable whi~h w uli perm.t that alt-rras.ve 6 re
attractive nd to eatimate the ~ L qien. a8  f its oo _urring outs. e

that range.

The mamnitade of the bresk-ever poi-t deper.is v thre- oas;::
aggregated variatl ss cutput im physice!l wnits, “prratiug csts i
physical units, ievei of prices for cutput i iu,ute. | ther fa tors,
suoh @8 product~m.x, input-mix, type .t technology, etc., may slsc
affe~t the break—-even point directly or iniirectly.

Operating costs can te troken dowr. oriitionally 1nt. twe main
groupes fized costs and variable -osts, Fized cost: are independert
of sctual production. They usually remain .cnstant, regardless of *he
volume of production, o® tdey imcrease, but much slower tLa: preductiom
volume (deprec.iation, administrative experses, ~tc.,. Jariatle osts
are directly related to the levsl of -utput. They increase or de-
crease in proportion to the level of production (raw materisls, power,
fuel, direct ladour inputs, etc,).

The period adopted for the break-even analysis shculd e -learly
specified, {i.e. short or long=-tem, since certair cost items which
may be fixed in one case may Pecome variable ir. *he cther,

In casr thers are some salead)- by-products, th¢ estimated
amount of their sales should be deducted from the total variable
oocst dafore starting the calculation of the HEP either sraphically

or algebruically.

The treak-even point of an investment project may bte determined
erephically and algebraically on the dasis of data ir. any nommal year -
levsl of output, of inputs, prices, product-mix, etc. To be meaningful
for eny extended period, a break-even analysis should de lirited to am
individual project (plant), with an appropriate growping of costs and
sales Fesords. Output should be measured in some kind of physical
wite for o product aix that is similar to the current and future mix.
Pethaps the Dot measure of output for a multiproduct project is
preduction velued at & set of censtant sales prices for the various
preduste. Por iastance, mn output series frem 1980 to 1995 could de



measurel by val iug il ;roducts tnrceugh the s tire perivd at their
1780 pricea. f ~c.pmo, 18 ocutput Qs i cuvtant dinars, the total
ccet line wust alac '+ 1. conatant Haas. 1t sust be adjusted to
sliminate .ariat..r.s caus-d «iiy L, changes i+ wages and material
prices.

The breas-ever, -hart i: 1icat s the p :nt at which total cost is
oqual to tutal revanue, Above this point the roject produces profite

and below i, | sscst

r%“‘n’ C. 1 . Er’““‘e‘vm CM

.‘d o _

9 .

3 . Sa.es line

7 v ~

€ Freak—~even v “/ﬂ e
puint ,J/“} ’

5 . Total -ost line

Operating ocote in millions of dinars

Sales in millions of dinasrs

Breah~even point c¢am also be detemmined algedraicelly either in
physieal or in value tems. It should be noted that, for presticel
purpeses, the NP in physical terme cen ouly he agrlied vhen the pre-
joot produces one product. It ocould alsc e applied for prejeste
producing several similar products which can be casily cewwerted into
s basic product, The fellowing fosmulas are suggestied for Nl pusposst
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8. In tems of physical unitss

FC )
KP - == (C.1)

. In tems of sales revaiuet

w - Ty (c.2)

wheres NP = the break-oven point in tems of physical
units or of sales Tevenue;

» onnual total fixed costs incluling interest charges

in & nomal cperating yearj
8 o Selling price per unit of cutputy
©

= variable coasts per uiit of nutput estimated at
production lewel of 100 per cent of installed
ocapacity.

e caleulation of EEP Liwolvea the fullowing cperaticnal stepss

& 1 {3 wmitse

fiep 1. Estimate total fixzed costs for the project (FC).

fieg 2. Compute the contribution per umit, which is the
difference between the selling price ner -nit (SP)

ainue variable costs per unit (VC).

Jiep ). Divide the total fixed costs by the contribution
per wnit computed under step o above to arrive at
the break-even point in terms of physical wnits.

g 4. Divide the figuwe eumputed under step 3. above

by total installe. capacity defined in physical
umits to arrive at & NP expressed as a rate of
utilisation of production capecity in physical

tetms,

Asoume the pertinent infommation for s nomal cperating year

tc Yot

Selling price per wmit 2.0D

™otal fixed cost 4,000 D
Verishle cest por wmit 1.2D
Installed capasity 10,000 wnits




Hence:

Coentrituticu per unit « 2-1,2 = 0.8D

P = Li?' = 5000 units

BEP ~~ 5 mate £ otilooation of Lr o laetica e,a0a ity = -1%!% - 50K
’

b.

Break-even point in sjgeo eV anue

Step 1. Work out the ratic .f variable cost per wnit (VC)
tc se’ling price per mit (SP) amd then find out
its rvsidual (1-vC/SP).

Step 2. Diviis tcial fized ccst (PC) by this residual te
arrive at the P i terms of sales revenws,

Step . Divide the figure so computed by the total sales
revenue under fully ut:lised capacity %o expreee
the bdreak-eve: point as a rate of utilisatiom of
the capacity in value terms

In the abuve example, the Fatio of variadle cost per wmit te
selling price per unit iss

g - 1'53 - .60 Mv-g e« 1-.60 o .40,

On these groundss

m--ﬁw-%- 10,000 P

E

Sales revenue at 100 per cent capaoity = 10,000 22D - 20,000 J.
JEP as a percentage of naximum possible anmual salee is m « 5%,

The break-even point is ocslculated wnder the following asewmptiens:

| B

Ce

d.

Constant per wnit selling price, price of material inpwts
and variable cost, i.e, it asewmes linear fwnetions;

Distinotion between variadle ocoet and fimed ocest is
feasible md could easily de madey

e project produces a single produst, or Af it peoduces
several produsts; the six ooculd casily de cemwverted inte
o dasic preduct;

e preduct six renains constant, or the grew of prefnete
vary in a given Jpepertion,

L i




In practice, these ,recouditivnc seliom hold true and this affects
negutively the cutoume «f the bBreak-sven analysis.

4.2, . meitivity mdnu

Semeitivity analysis shiws hew the val.: of the afficiency criterion
(net present value ¢r .et nationas valu. aldel) changes with variations
in the value of ay variaile (sales volume, selling price ser unit,
cost per wit, ~tc,). It may be exyresscl as the aczivts .. & .
the efficiency critericn livided by a givea jer.entage or abecluie
ochange in a variadle .r ret cf variebles, Thus, cne nay sayt! halving
the selling price of the omtput wiil make th- value alied zero. If the
value oddei is senaitive with regar: t. the variables, the ;ruject is
saneitive to uncertainti ‘s and s.ecial -~are shc ii te -devoted to making
precise estimates, particularly on tiose variatles whose estimated
valwes may contain eignificant err-rs., Sereitivity analysis may le
weed in early stages of prcject pre, avation to identify those variables
%0 the estimation of which epecial —are shculd be devoted. If value
added 1e insunsitive t. the valua ol a .articular input cr utput, the
project is said to be inseneitive tu unrertaintiee and there is little
point in trying to estimate thie variable with great precision.

It follows from the above that eeusitivity analysis takes account
of wmeertainty by calculating s efficiancy indicator not unly using
the dest es.imates of the variadlee made wider conditions of certainty,
bwt alse other possidle values., r.r instance, any officiency indicator
nay b recaloulated using peseimistic or optimistic altermatives tc
the "nesmal® or "realistic" setimata(s) applic . in the first ruund
wder deteoministic conditions. Sensitivity analysis provides a
botter mderetanding of which variable is in fact crucial to the
prejest®s spgpraisal. Such analysis will als. be relpful for thoee in
chasgn of namaging the project later. It will inlicete critical areas
soquiriag clese nanagerial attention in order to ensure commercial
suseess of & prejeet,

Lot us test the semsitivity of a fictiticus project’s net preseat
valus 90 altemnative iswvestnent cest. Assume that in the werld of
osrtainty Lavestomis were ostimgted to de 200 D with 100 D spent ia
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the year serc a.! spotner 17°C D nrpeut i the year v.e, Mis resulted,
wher, comtined with cth. > cash flow slemants, ir s 'et present valws

('f hjoOo

Assume *hat due to uncertainty of actuai needs and prices of
oquipmert, irvestient ~oull vary i the rarge of 1% %o J3C dinare.
Hence, & t tal investaent of 150 D could te used as e optimistic
estimate, m.1 total investment of /) D as a pessimistic estibaie,
The cal>ulations of the et present value wculi chanwe accordingly

ar followas

mtmn " C estﬂ' .1’!

Year Annual Investment Disco'mt Factor

Y, () 1.00
Y, (o) <99
Prescit value of total
investaent
Presenit valuse f net
cash imflew

Let presant value (NPV,

Pes igtic e

Discount factcr

Year Mnual Investmas.t

Y (120) 1.00
T, (110) 97
Present value of totel
investaent '
Present valwe { net
cash inflow

Net present velue (IPV)

Present Value
1

90.0
81.8

171.8

258.9
gr.1

Presemt Value
t

120.0
109.9
228.9

258.9
3.0

Therefore, the net present valwe of the project is semgitive Vo
changes of investammt requirenmmts. It ranges frem )0 D wnders
pessiaistic asewmptions to 7 D under optimistic ones, Tet the
projest still hae positive ¥PV's wmdes the werst «pested cirew-

stanoes.

The mduiutu of the offisianey criterion under altemmete
arsumptions thus dmacustretes & prejoct’s prencuneed seaettivity vith
regard to uncertaiaties of estimates, This prejest meg well be




ov.elderad ri ky., S8tff conditiors may bte attechal to *he approval ot
the projec. such e addi‘ionai con@iltents' services oF fim asc.rw.. e
6 behalt of the sovamment to safeg.ar: ~riti.al apreas.

Sensit. /ity analysis may ba .airied av.n furtier bty ‘esting
profitability under the ssswption that thne peasimistic a.tomatives
of more than (ne variable materialise at the sume tire. PFcr iuatencs,
in the above cxample the pessimiet.: estimate frr investme.t require-
mei.ts 18 230 D. In addition, sales reverie ey alsc te recal:ulated
under more pesasimistic price assumptions with the res.lt “hLat the
presant value of riet eamisgs say dr.p from 298.9 U to, say, /10 D.
A3 & oonsequerice, the NPV would tumn negative (i.e., =1%.* D) whi-h
Ray render tha project altogethar umac~e;table,

Semsitivity anaiysis is a suitable gimpic tocl for checking a
preject'e seniitivity with respect to changes in one variatle cr
nnother, Howwar, the range of estizmatez for one variakle will ugually
lave different protabilitiee of occcurreice. Mt sensitivity analysis
does not guide tha investor about the iikelihool of those pcesible
vailves te occur, It does rot tell him which .f the jessimistic and
optimistic values hawe a hLigher chance of happening and Aoes ot help
him eufficiently to evaluate the riek he is taking with the investmert.
In some situations, sensitivity snalysis gives evidence sonclusive
mough to taka o decision! a project may be non-profitatle under the
begt condit..ns of all variables or slternatively, it may be profitable
even wder the worst clioumstances. MNowever, tlis will nct often be
the case. Noreover, some variadlee are likely to move simultanecusly
tcxether or in opposite directions. Sensitivity then camnot be
analysed by subjecting each variadle to one separate recalculation.

4.3. Risk gpalreie

M™e purpose of risk amalys.s is to eliminate the need for
restricting ee's judgment te a siggle optimistic, pessimistic or
realistic estination Wy identifying the possitle range of each variable
and attaching a prodedility of cecurremce to sach possible value of the
varisbles withia this renge. These judgements take the fom of pro-
bability distridution ~ each possible valwe of each variable is
assscisted with a nmber detween O and 1, such that for each
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variatle e gum of sl thess nuibers (probshlitiu-) 1s equal to 1,

Traref -re, {rca 3 mathematize. poirnt cf view, risk analysis consiste

.t sgeregatin: prelabiliities,

™e :alculatic= tor each inii‘ator are atil. caeried out in the
aam~ Tanner as tefors., The .y difference is that several values of
each wnitl-ater are to Le calciiated aleng with a ag*imate cof the pro-
tatilitr ¢ nscurrence for each value., Towards that -r. i, liffapert
valurs ¢f the basi. variai.es w1 their protatiii’.es are needed 1

the first place.

n cpder to lemor.atrate how risk sralysis works in vractice, it
will te applied to two scic ted criterias the payback period {commercial
profitability analysis, ani the basic nationa. profitability criterion
{the absclute efficiency fermule). Procedural steps, as outlired ir.
these twe examples, may then te applied correspondingly to other

{indicators,

a. The ggb.ck Eﬂod

Step '. Asgume 70T a cartain project that the fcllowing
variatles are cubjed to a high legres cf

uncertaintys

Variable Expected range of variations
Invesiment 10,000 - 12,200 D
Pized cost per aw..am 3,000 - 5,00C D

1 1.2 D

Selling »rice per wnit 2 e 2.l D
Sales volume per ssnwm 5,00C = £,000 Units
10 « 15 Years

Variable cost Ler unit

Economic 1ife of the project

Step <. Aasure next that the investor would narrow dowm
the rang» of variatior. of each variable into
several likely values. Por each of theee values
he could assign a prodability of ocourrence a8
follows (the sum total of the probtadilities
always adding up %0 1)s




. B

Alternatives

Variabls [} B [o
Investamt 10,000 12,000
Probability «90 .10
Pixed cost 3,000 4,000 5, 000
Probebility .10 .70 020
Yariable cost 1.00 1.25
Probability .19 25
Selling price 2.0 2.2
Probability .80 .20
Sales volume 5,000 6,000 8,000
Probability 30 «60 .10
Boonomio life 10 15
Probability .80 .20

In addition, the investor has encugh evidence that the highest
sales volume could only be associated with lcwest selling prices,
¥With this infomation, risk analysis of the project’s payback period
may be carried cut as followss

+ Yor each possibla sales volume compile possibilities
of total coat along with their chances of occurrence.

a. for sales volume 5,000 units (probability .30)

Iotal oost altematives Probability

m*m! 1.“)- BQM -201 -75 hd -ms
3000 + 5000 x 1.25 = 9,250 .10 x ,25 = .C25
4000 + 5000 x 1,00 =« 9,000 10 x .75 = 525
4000 + 5000 x 1.25 = 10,250 .70 x .25 = .175
5000 + 5000 x 1.00 = 10,000 20 X .79 = .15
m*m!’.ZS- 11'250 -20! '25. .05

Total piobability of altemative 1.00

oosts vhen rales 5000

% for sales volmme 6000 units (probadbility .60)
ald ives Probability

m + 6“ b § 1.“ - 9'm 010 b 4 -75 = -m5
3000 + 6000 x 1.2% = 10,500 .10 x .25 = ,025
4000 + 6000 x 1.00 = 10,000 J0x .75 = .525
4000 ¢ 6000 x 1.25 = 11,500 70 x .28 = 175
m‘m“.w. 11.“ 0201 '15. .15
m + 6“ X 1.25 - 12,” -20 b 4 025 - l%

Total probedility 1,00 {
|
|
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c. for sales v.lume 5000 unite (prebability . 10)

Total cost altomatives Probability

3IC0 + 8000 x 1.00 = 11,000 A0 x L5 - 075
3000 + S000 2 1.25 = 13,00 A0 x .25 - 009
40w + 5'\)00 ) & ‘.00 - 12':m 0{0 ) 4 075 - 0525
5000 + 8007 x 1,00 = 13,000 20X 15 - 15
5000 + 802C x 1.25 = 15,000 20x .29 = W05
Total probability 1.00

Step 4. Bstimate aliemative salee revenue along with
their respective probabilitieast

ales volume Prot, Selling price FProb. Saleg revenue Pyod,

5000 .30 2 .50 10, 000 .24
5000 .30 2.2 .20 11,000 .06
6000 .60 2 .30 12,000 .48
6000 .60 2.2 20 13,200 12
8000 .10 2 1,00 16,000 .10
Total probability of sli possiile sales revenve .00

Notice that sales volume 8000 is only asscciated with selling
price of 2 D per unit whose probability will be 1, as presumed.
Step 5. Combine total cost end sales revenue r‘lnut to each

case fo get altemative profits along with their pro-
babilities, This is show in Tadble .1

Step 6. Estimate the expected profit ty totalling profit
altermatives weighed with their reepective chances
of occurrence. This is showm in the last cclwm of
Tadle C.1.

Comparison of this expected profit with profit in the detesminie-
tic case, i.¢. by using the most likely altermasive of cesh variable,
indicates how far one ia off srack when one adopts the determimistic
approach for this particular project. In the example it iss

Nost liksly sales revenue 6000 x 2 = 12,000 D

1ts probability .60 x .80 « .48
most likely fixed cost 4000 D
its probability .70
most likely variable cost 6000 x 1 « 6000 D
its probability .75
_ profit 12,000 - 4,000 - 6,000 = 2,000 D
1te probability .48 x .70 x TS = .25%2.
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Tatia 7,1
"alee Salee Toty) Pretit and
vol ume reveans Prot . coe? Yyeot, Prcfit Prev.  probability
5,000 10, 000 .24 g0 078 2,000 . e )
C g 2% N, 150 .0O08 4.
9, 000 .58 1,000 .12¢ 12
14 2%0 T8 - 250 42 - 10.%
10,000 .15 G ¥ -
11,250 Ny ) -1,250 01 - 15
%000 11,000 . 06 N0 LO75 1,00 L0045 1.5
7,250 .02% 1,150 Neall? 2,629
9,000 ] 2,000 0525 é)
10, 2%0 L1758 %0 L0105 7.87%
10,000 .15 1,000 . 009¢C. 9
11,250 .08 250 .00 W - .15
6,000 12,000 4R 9,000 LO78 3,000 0¥ C 108
10,500 029 1,50C 020 18
10,000 525 2,00¢ .25.C 504
11,500  .175 500 .0R40 4y
11,000 .15 1,000 2 72
12,900  .0% - %00 .u24 - 1
6,000 13,200 12 9,000 L 075 4,200 . 009 17.9%
10, %00 . 025 2,700 .00? 2.1
10,000  .%25 3,200 063 201.6
11,%00 175 1,700 .021 35.7
11,000 .18 2,200 L0118 9.6
12,%0 .05 100 . 006 4.2
0,000 % ,000 .10 11,000 .o18 5,000 . 0075 30
13,000 .025 3,000 .002% 6
12,000 .52% 4,000 .082% 168
14,000  .175% 2,000 0175 42
13,000 1% 3,000 .015 ¥
13,000 .05 1,000 .00% 4
otal predesility of all peseidle profit alternasives 1.00
Ipooted walwe of prefite 1602. 2%

¥




“Jote *hat tLis profit which results from the combination of the

most likely values _: each variable has nly & 25.2 per cent chance

of occurrence.

Stcg L

Az statel in Section A, Commercial Profitability,
the expecied puysa perio
veara which mak. 3

P
A

t «

wheres K - to“t.l investrent

E, = annual ret prcfits in the t*P year

The expe:ted paybuck pericis when XK-10,000 D and when
X=12,000 ares
10,000 = 1,602 2% x 5.24 years
its probability = .30
12,“)0 - 1'602025 X 701«18 ms
its prcbability « .10
Therefnre, the expectsd payback pericd cuusidering the
uncertsinties about the investment X isi
P ~6,28 % .90 + 7.48 x .10 = 6,3 years.
The same result cculd be btained by dividing expected

investaent ty average expected annual profits, where
axpected investment 89

! E 10,@0 x 090 + 12,@ b ¢ n1o - 10,2“) n

P = 10!g§ = 6,3 years

T™he most probable payback period is, therefore, 6.6 .
years. If the payback period is the preferred indicstor
of oammercial profitability, am investmaent decision with
due regard to risk should be based on expected 6.)6 years.




b.

- 155 -

Pesjc velue added criterior (absclute efficiency test)

Step 13

Step 2:

e X

The key elemer.ts which enter this critericn have
to be scrutiniged ir order to determine those
variables which 5;; are subject to pronounced
uncertainty ar.~ (b) whose change would greatly
sffect the valus ot £ Tr the folloewing exarple
it was assumed that

- domegtic saies prices
- prices of imported inpute and
= the shadow rate c¢f foreign exchanse

fall into this category with the latter affecting
foreigr. compunents of both inputs and cutputs.

Assume that saies revenue during the first year

of operation priced according to the rulee given
above in the national profitability section is
11,000 D Assume further that due to grea* uncer-
tainties in the local rarket this salez revenue is
expected to be 11,00C L in only A0 zases out of 100,
10,000 in 30 cases cut of 160 and 10,500 in 10 cases
out of 100. Assume further that the foreien com-
ponent of sales revenue is about 2,C0C D. The
shadow rate of forei.n exchange is ~stimated to be
1.5 in 80 per cent ~f the cases and 1 ! in the
remaining 20 per cent.

Compute different values of output (= sales revenue)
together with the respective prcbabilities of occurance,
making sure that the cum tctal of prohabilities equals
one:

Poreign

Salse Revenue
Lot Prob Popssm Brie Prcd. Value Prot.

8000
8500
9000
8000
8500
9000

0.3
0.10
0.60
0.30
0.10
0.60

588888

1.3 0.20 8,000

+
+
+

1.5 0.80 8,000 + 2,000
+
+

- Adusted Saler Revenue

-l -

2,000
2,000
2,000

= 10,600 0.30 x 0.20 = 0.06
= 11,100 0.10 x 0.20 = 0.02
11,600 0.60 x 0 20 = 0.12
= 11,000 0.30 x 0.80 = 0.24
= 11,500 0.10 x 0.80 = 0.08
= 12,000 0.60 x 0.80 = 0.48

8,500
9,000

A L P R P v
[

8,5@
9,000

2,000
2,000

b e s b
[

K oM oM Mo om M
NI

Rence, the least risky expectation as regards seles
revenue (output) is equal tos

x 0.12+ 11,000 x 0.24 + 11,500 x 0.08
+ 12,000 x 0.48

= 11,570




Local
3,400
3,400
3,400
3,400

Step 5t

Inputs

Foreign
500
600
500
600

Step £
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Assune alsac that the lifetize ~f the proje-t {s
five year3s and corpute | 1cuabie cutputs for the
other four vears in the amane marrer 18 at.ve., This
ray yieid 12,000, 12, OC, 1,600 and 12,K0 D
respectively.

Assume further that materiai inputs jriced properly
ae utlired at ve were eatirated for the firat year
of speraticn * - Te 4,{00 T Jue ') uncertainties
cencerning the C.I P. prices the inported portion
of the inputs was estimated to “e ,00 T in 20 per
cent, and 600 D in " ;e cent .f the : a3es.

Applying the chadow rate Oof foreign exchange, cre
gets the fullowing alternatives on inpu‘s values

Foreigr Exchange Adjusted Iaputs
Prob. Shadow Rat« Prob. Valus Prov.

0.20 1.3 0.20 4,050 0.04
0.80 4,180 0.16
0 20 1.9 . HO 4,159 0.16

0.80 4,30G %._a

Therefore, the expect:=d value cf material inputs
(M) duri~g the first year of ope~atiom ie:

MI - 4050 x 0.04 + 4160 x C.16 + 4150 x 0.16
+ 4300 x (.54

- 4246.8 D

Expected material inputs for the followin~ fou. years
were computed in the mame manner, resulting ir he
following estimatest 4700, 4700, 4500 and 5000 D.

By further introducing investment cost into the
analysie and assuning a oonstruction period of two
yoars (year Os 2,000 D; year 13 1,00C D), the
present worth of the net value adied mcst likely
t0 be attained with the project can now be worked
out as followss
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Stpe e Cle ar ottty wity et U wager (8 coneid~.-d
Cn v s iatisrificant, the expacted annual vage

iila tor the wnalysis withou® further ac¢justmon.s.

Nt Wactor } ~e=~ent Worth of
Arrual wa. os at ‘2 per oent Tctal Neges
Year \U,) \«xt) (Nk . at)

0 - HEL LS -

1 - ) \_7‘(0 -

2 1,L0C 0 ¥ 3, W04
3} 4,500 oL 791 1,380
4 4,500 " 683 3,074
5 5, UCO 0.621 1,109
6 5,CC0 0.5¢4 2,820

I3

v+ oa, = 19,683 D

t=0

Step #t Am.yln- the abmolute effici-ncy test {fcimils B.10),

opLé ety
- 2,321 -1,,683D -« T,6601
3i.ce k is positive, the project is cxpected to

y..ld a socia) refit even i{f rie s involvad in {ér-
ol cuvsllorn a.e taken into accuunt,

4.4 Comron Opera*jonal Sveps of Uncertainty Ane.ysis
Uncertainty araiysis of eny criterion could be tacilitated if th>

follewing commor operall.ral steps are followeds

1. Identify the kuy veriables, which are expected to nave large

2.

3.

magnitudes and high variabilities and therefcre a *iszeabls
impact on profit-iility.

For each variable estimate tne different likely valuss whieh

have significant chances of occurancc.

Assign piobabilities of cocuramee to each value basad on
experienca, cxpectations as wall as market and fisencial
analysis.

Fi
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4. Combine the alternative values of rele ant iri ibles as well
ae their respective probabilitirs to # ¢ tr. rrobability of

occurance ~f each outcome a8 "utline: «:2ve frr eari -~ eapure,.

5. P%a Requirements

Project analysic undcr deterrinistic and unc:riajnty situations
requires the same tyje of informati.nn.  The adiitieral infurmation
required for eensitivity and risk analysi: certres ~airly armunda
estimating egveral poseibles values for eack relev nt variable ina
assigning probabilitiee of occurance tr euach of these va.ues

6, Scope, Limtations and Condjtiors of Uncertajrty Analysjs

The essence of introducing urcertainty to rr:iect evaluatica is to

introduce into project aralysis as much am possi~le the reaiities of
1life osmcerning futurs behavi wur of reievant variablea Realiving
that several values are likely and estimating tiierm and their proba-
bilities of occurance using some valur judzement, mey be 1ore accurate
than completely {ignoring then and impoeing just one estimate for each
variable as in the deteruinistic analysi=.

Nowever, uncertainty analyeie requiree nore claborate computations
as oompared 16 the deterministic case The computational work will
vaetly in rease as the number of ossible values of cach variable
increeses. One could cut down the volume of conputations by concen=-
trating only on the most important variables, risk-wise, judging from
their values and their probability distributioms

The additional effort required for uncertainty analysies hae to be
Justified by the additi mal benefits of introducing it. The higher the
uneortaintics censerning sore variables, and the larger their ranges are,
the Mghor the denefits and the more urgent it is to introduce this
snalyesie te the evalwation of an investment project.
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D. EVALUATION SUOWARY

C;i-terir‘] Svaluation MW-

3. Commercial Profitability

1, 'Llplo rate of returv sscsecsesseccsttstsone

2. Neot pﬂlm‘ value seescs s sesssecncssode

3' YRR RN RN IR B P T Y E R RN IR A

PP Y F R RN R R N 4

g o vy

‘l Y IR E N A N AN

11, ]n;gg_l Proqubupl

1. Bet national value added

formations
1.1, Absolute officiency test ess 0080 00der0sessR OO0
1.2. Relative efficiency teet sessss0sssesegetrotes

1/ Under criteria the evaluator should list the criteria astually

used for evaluating an investmemt project’s commereial end
national profitability under oonditione of Yoth certainty md
woertainty. The listing of the criteria hore i for illuwstrative
purposes cnly.

3/ ‘M™e evaluator should driefly explain the mest essentisl evaluwation
sesults to give to the decision maker in a very omdmmoed wvay n
{dea about the merits and demerits of the project wmd a Justifi-
cation for its Leing recommended for selectiom, nedification or
rejection,
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2. AMditional indicess
2.1, Bnployment «t'fect
2.2, Dotridution effe t
2.). Foreign emchinge -ffe t

20‘. L N R R N N I

J. Swpplementary considerati na
J.1. Infrastructure implicatior:s

3.2. virommental implications

,0’0 0000 000000 0000000

1. Daserieia\s jaelreie
1. Dreak~oven analysis

2, Bamsitivity snalysis

3. Risk analysie

.

. 008 00 0. e e
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Mo oprooect 18 Fey et el fore
.
selectior

approval
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rejecticn

Af rodified as followss ....

. P R R IR R I Y B o a0

D@ 1VMI® .cococtvsvcesastnanssocon:

mmn-n

si 8000 ccs 0000








