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INTHODUCTION

Despite the oressins needs for econo::ic rrowth, the newly

developine eountries, it is felt, are matine investment decisions that

often block ranid economic ~rowth, Inavpropriate decisions on scale of
nroduction, location, technolory, raw materials or other strateric
variables result in unproductive investments, It was with this in mind
that work was started on a srstem for tie fommlation and evaluation of
ininstrial nmrojtects in the State Flanrine Organization of Turkev in the
Fall of 19A1., An ef-ort was made to symthesize the thinking of envineers

and economists int.o an onerational framework that was tried on actual

mojretr and modi“ied in a prarmntic way, It was then tancht to Turl-ish

planners 'n Seminapa, Siree then it ‘a8 been tan~ht as a Gradiate Course
in the 38h001 of Puhlic and International Affairs of the Univers't: of

Pittshupeh and at the lanacement Institute for Devmlorment i'roiccts at

the same institution in the Sneine of 1064, s the svater -ag taveht
certain raps and deficiencies eame to 1li-ht, ' anves were made in the
svstem as they anneaped necessarv,

"In the 3urmer of 1964, t'w Urtanization of American .states, in

collaboration with the Plannine apencyr of Veneznela (CURDIFLAN),

snonsored A ..orkshop on Projeet Kwaluation in cmcaa.o The nrrsons
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attonding the Workshop had respeneidility for planning and or evaluating
projests as part of their regular duties, The first two weeks wore
spent in forral cessicns, The next three weeks were spent Ly groupe of
participsnts workirg together on a specific project thut was of direet

interest tc Liae courtry, in 2scordancc with the prosedures worked out

ve

in the formal ressions.

In the beginning of 1765 the Organisation of Azeriean States,
in eollaboration with the Joint Plunning Mizzicn cf Ceniral Ameriea,
eondusted a Yorkshop on Project Analysis for participants frem the five
countries of Central America, nwely Cuatemala, Honduras, Bl Sd vador,
Nicareagua, and Costa Rica, The Central Amsricen Workshep follewsd the
oo goneral plan as the ene in Careacas, with theee differences, Peral
ssoelons vere longer, and in addition, emercices wvere handed out esch day
for return on the fellewing dag, As & result of this intensive effert,
e participants vere better prepared to procesd with the ssccend phase of

the Werkehep, the preparetion of astual prejests. This taphk plaee in their

rosgostive countries under the swpervision of and eonsultation with OAS
reprosantat ives,

tha main ourose of the systen is to provide a hasis for forme

latior. and evaluition of nrodlects which is meaninefui to ranid scononie

erovth and is onerntional 'niler eonditisns of tre newly developinm countrics,

(4

rl
®

e 5 ki AT b




New
L

atries,

muuwmmmu:.-uxmmm.
m,mmmuwmmm-mu.
mmtmrwummummu-.
nmmmmmnmm,mmm
may not be achievable,

A good aystem of amalysic sheuld f1ll iapertent meeds of
semmmication. Large prejests in partisuler call for detatled
sosperation ameng ¢ifferent individuale, Por such ecepsretion to
nmwrmm.uummwmm«w-
prefossieon communicate with cach other, that individuals of differemt
maumummuumm,mum
m-umwmnumm.ummx&
lovels cemmunicate offestively with pelitical o atntgensnt levels,
uum«nmmamo.wm
of communicstion tahos on & Tower-ef-Babel quality thet mahes
teammrk emtremsly diffioult. In sddition to fesilitasing Seammek,
O agresd-upen-frenswerk of amalysis ie asre likely te lead %o
Sontinuity of offerte. T the estent that & ayoten of amalpels
FOJUOSIRtS & cONOIRINS, RO 0An Peet grester cemiinuily im
csnsideretion and emeution of prejoctes under cenditions of
politionl change.

N0 uee of an agrest-ugen ot of projoet fermnleticn
end ovaluntion 4o alee & S0ane of overesning & narvev prefessienciic

et 10 charecteristic of the individual toshnieion. Mok epoctalies,

“uu-m.owuﬁ.“w
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or sanager, tends te view & prejest frem & narrew pelst of view,
The specialists of less develeped countriee wee standards which may
»e appropriate for conditions of the doveloped eowmtries, W4 which mav be

out of step with the reseurces and prierities of thelr ewn coumiries,
A suitable system of prejest formulation sheuld give spesialiste o
eammon and mesningful daeis for making decisiens comnsistent with the
_sosts, prieritics, and recsuress of thelr owm countrice.

he formulation and ovalustion of projocts requise & lesge
mamber of persons (for meve then msere plamaing). It is desiredle
that the systen bo readily tescheble, and alse thet it pesnit delagatien
of part of the job to others less shilled, Tis is in evder that e
fow eveilable well-trainsd peresas may Conetntyalde on these seposte with
vhioh enly they con doal,

The goten sheuld holp harmses the interests of the iadivideal
ovganisstion to the interest of th emiire Cosnenpe

in japertant charesteristic of projeste ie ite muiti-dimmmsdonal
charaster, A greve ¢sfect of enioting apotens of ovalustion 40 bt
there are listings of qualities or oven asesuwrensnts in any ¢immmeiens
with no enplicit predisien for converting thees diammebens inte o eme
dimension of yes-ne or remiing of prejoste. This ¢ifficuidy Moo bosn
well stated in o U N artiede,

"The ¢irfioulty in projost ovalustion oonslsts... in that o
mmuhw.oﬂMWdtﬂ”
ade & em-dinmetonal ¢toleion pattara hae 0 U0 Gorived. T et~
digsnsienal cherecter io related S0 the foct that the prejost dae o 00
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Sonsideved in the comtent of 100 impeet on & variesy of fields, sueh
uomumuouhmuolumummumn
in national eonommption - with, mereewer, the distinetion botusen the
ummm-mmnmu-uuumm;mmu.u
Mtn.ﬂm;“uﬁn“dm«.»m
MWMQWMrWOKMcQNQWM
tion of predustiwe setivity, ote. Aloe the produstion fasters 0 be
S0ed are beeleally incammensureble: oapital, foreign emshengs; laber,
skilled and unskilled; the various categeries of naturel ressuress
ouch 00 land, ainerals and hgpdre-powsr, e decisien patbern, on the
other hand, 1o by ite neture ene-dimsnsicnsl: fer the elaberetion of
pwotmmu,mmmnmrﬁuhauw
xunpmrwm;uu-uouu-nsnuuummm
O4n oither o 20s0ptanee or rejestion.”

Aside frem the streightforward dimensions of pigeloal infute
umomwtmum.mmumucmvtu
additional eoconemic dimensions, Mew dess ome treat privete advantage
-umuumupuanntatmuw-uuuom! Now
aumunm-uommurmmma-maw—m
0aved or spont? Now does one treat the price te the cencumer?

T e e ——- - a— - ————

1)"Svaluation of Prejests in Private oo Bosnamios:
e Lon. of Frejest ..immu‘..m‘.., — v -
WMV don of Tndéstrial Develoginehit, DspaMiment of Beencale and Sesial
Affairs, United Natiens, New York, Industrialissties sad Predwstiviyy
Bulletia Mo, S, -




Now doos ome take imto account the time horisen? Hew dees ome tale imte
acoount the eppertunity eost of the produet? New dese one sive epere~
tional meanine to the plausible eoneept of the natiemal insems teet of
Tinberaen and the reinvestable funds amneration argumnt of Liecbenstein
and Galensen? Ales, vhat gbout eemplementarities with ethee nro jects,
the risks, and values othep than those eannseted with seenomie gsrowth?

All the fectors and considerations have been diseusesd at rreat
lenstt in the literature, Generally, howavep, one, or at most a few
factors are dealt with at a time, The rrime need is for awilfied and
onerationa) way of eovine with all dimensions that are pelevant ‘o
decision maine in a proposed pro jeet, Somehow & wav of eombining all
dimensions should he found,

PROJICY ANALYSIS A3 A ST&” IN HOONOKIC DEVILOPHMNT

Prefnct Analyeis is namt of a evele and has to be ennducted
in orover relation to the other slements of the eyele, As a firet
anopoximation, the eyecle is denieted in Chart 1, belews

ve




11

— =3

7 )(

ot Sontetiee
Mea

o . W

e T

of o

- Man
‘ \\ s -———-o——-\‘

No Bocsures end Oamend Amalgpede may be c.nsidered
sSotmnadeame® of the cosnuly in Which the sooste and Miabiliciee of
e cosniny are aoted ond inglicatiene Nor astien a0 Giorminsd, M
pertamt remit of cuth en amaigele thould %0 & flow of procpastiee




projects and clusters of oroiects, Thus one could draw an arrow
directly from t'e Resource and Demand Analysis to Project Analvsis., The
approaches that Bryoe has sucgested in his book for renerating prospective
proieets may be used in a Remurce and Demand Amlysio.y

™o Overall Eeonomic Analysis is a macro analvsis in which aspre~
eates such as incoms, savines, investmert , foreign exchanme, and foreirn
aid are opoiected a0 that the limits of a total plan can be set, In
addition to the acoperates, estimates are made of subeargresates such as
comnonents o overnment. exmenditures (health, eduecation, roads) and other
investmonts bv area, as well as b sources of taxes and savinos, Results
from other stens such as rroieet iralvsis, Pro ‘ect Sehednline, and Pro-
Jeet implementat on vi1) Aaffect these acrre rates and subeaprrecates,
Therefore we could drav arrows ‘pom the other sters directly to the Ovem=
all Beoromic Anzlvsis it we wanted to take these effects irto aeecount,

The drawine ut 0" 4 Tentative iJan is done on the basis f all
the other stens, The Test and iodification of the Tentative Plan :s & deter-
mination of the consistenev, reaiism and comnleteness of the tentative plan

accordintlyv, Asain, one would brine t5 bear the results of all the other

stens toward g nodi“ied plan,

0 Usyelopment, A {lﬁde for 4 ggele;ﬁis« 8"' spandsc Jrowkh,"
y urrav D, Brwee, MeGraw=Hill Book Oy PP 19=20,
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PRM Analysis is the ferwulation of promising alternatives
d the evalustion of sush alternatives in a way which facilitates

retional ehoice by the desision mekers, Project Analysis uses the mecre
plans a8 a tale=off point. In actual practice project analysis will

tale plase at sevearal levels of detail, One can work out a rough screen-
ing rPesess in which many nossibilities are tested and the least Pro-
rising prosreets are elirinited from further consideration, Those pro=
foets that are not aliminated are o'ven a more detailed and costly consi-
deration,

A8 proiessts are analvsed, -~articularly ‘op large nrojects, the
resitlts of annlvais will lead to revisions of the total Plan, The plane
nine of projeets should include a schedule of imolementation, The
schedules of irvlementation will affect the other sters as will the actual
imlementation,

T Overall and Eeonomic Analysis and the Steps Connected with
the Total Plan are senarally considered part of maero planning, while the
astivities connected with projects are considered as micro planning,

Howevep, all staps have some elsments of both, Macro and
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slere planning are cmplamsntery and avtually swpperting: lhere
planning supriios dete for alere planning and vies veres, Neltine
Lo weoful or fruitful witheut the other,

It is pessible to express the cycls of develepmeat plamaing in
& more realistis way which emphasises the interactiens, a8 followes

hart Selatercctions ameng Nape ina Beenmmde Plannine




In view of the int~r-dependent neture of the aconomic planning

Process and the interacstion among stepe, the effectivensss of the
tetal effert will depomd om all the stepe in a chain-like manner,

IS does met do to coneentrate on one op tw links if the other links
will be mueh weaker. In mang mewly developing countries, the nsture of
this eycle is somtimes misunierstood. It is comron for a new planning
GToup 10 spond yoars on the firet two steps, the Reseures and Demand
Amalysic and the Oversll Beonenic Amalysie, with the ides that enly
whon thay are "fiaished” with theee can they got arcund te the ether
oeps. This notion of precsdence doss grave hamm te the planning
Preeesse It overlesks the fast that one mever "finishes" macre
plasning and that enly Wy taking prompt scoount of interacstions
Omong SNepe in Baere planaing and micre planning and sctusl ovenmts,
OaR o0 eporete offeetively, For emample, 2 Rescures and Demand
Amalpeis should 1c:d to 8 flew of prospective prejests which sre
Sodng amnlyesd and incerporeted in the plan a¢ prempily se poseidle,
% ang point in time, ene will have to make asoumptions sbeut ineens,
Liavestnent and other varichles and as prejects are analysed, schesuled
ond isplenented, the Plan must reflect this new information, In
addition %o the noticn that ene must "finigh® the meere plosaing fired,
hare {6 an inadoguete approcistion of the rescurcss meded fer alere
plasning and iaplensstotien or ot Lenet an isbalenes of aaorgy and




emphasis, The plannin~ and imolementation of projects renires a rela=
tively larse num .er of trained persons throushout the econcmy, Probably
the most decisive diffienlt- in handlin~ vroissts 'as been a lack of an
aereed=-upon-framewors for proieet anal ysis,

The Resource and Demand Analysis shonid be direested toward the
identification and initiation o irmediate action on two kinds of oprore
tun‘ties, The first xind of opoortunitr isone that has promise for ~uiek
ard substantial eain, The most noteworthy pnssibility is the early achievee
ment of highee produetion levels from existing resources (alone with ine

creases in employment, profit, savinrs, investment and possibly foreien
exchanca), Especiallv where there is some mcdern industry, such oppore
tunities are tvpically availab'e and the first oriority should be to take
immediste action Lo realize this notential, The immediate gains can often
be spectacular and can bolster subse~uent efforts considerably, Some
examples of espeeially desirahie mnasnrn}/ are miltishift operation of
existin~ fac'1ities instead of buildine a new factory, seven day operation,
taxine stens to inerease rrodnection vith existine faeilities throuzh better
manacement or makin~ svitabl~ price crane¢es or usine existine faeilities
to make a new ~rodnt, Ot'ep thinrs beine ecual, projects with rmick and
eArlv avo”f ean nrovide m.re resources wit: vhich to work, The imnle=-
mentation of sueh cuiok return nrojects can also train and t~st ranncement

Zrovns that can be shifted to lareer and more complex opnortunities in
the future,

Y/ "Ratter Plsnt Utilisatics - A Rlwsarint for istigm” by Merris J, Solomon,
Asia Pubiishing House, Bombay, India, 1963,
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v The Resource and Demnd Analysis should also be divected toward
i outstandin- opnortunities that have a lon~ lead time. It is desiranle
‘ that the process of plannin- such oro|scts (includine the analyais) start
| | A8 soon as nossible,
O
1ok HO. A PHOJYCT 1 . LisPARKD '
hisves Consideration of the demand for the product or service will
= suerest an appropriate nhysiral investment (size, technology, loecation),
Ln For a diseussion of demand Analysis, one can refer to the excellent Chaptear
i II of the U,N, Manual on Economie Development Projects.
~ake The phrsical investment schedile mAy be deseribed as the ‘Physical
>fen Resource Flow Plan, It will consist of a list of physical inputs and out-
mts, snecified as to time, The multi-dimensional natvre of proiects has
boen referred to nreviously, If we imacine a project calline for bricks, i
Atiom, cement., labor, tranaportationsesceeesup to 199 different innuts and, say, l
better one outrut, all nhased over a 20 map neriod, we can sav that the numher
1es of dimensions of the proieret are 200 x 20 or 4000 dirensions, If we
and vanted to détermine whether an alternative physical resourge flow plan, '
P also with LU00 dimensions, is battep, it is clearly beyond the capability |
oment of the human mind to make a meanineful comparison as lonr as we have that
n many dimensions, ;
!
b/ United Ketions, "Nepual of joonomic Developmmt Proiests,” M.T.,
olemen, 1958 &/CN=12/426/Add 1/Mev, 1,
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In ssthamatical tosme wo otn oag thet the desision presess
7oquires that & peiat in  dimensionsl space be mepped e 40 & one
dimensional line fer sll altermative prejoste. The simplest wy to
perfora this \rensformation is te aseign weights to the variews
dimsncions, and, tresting the weighted dimsnsion waluse as additive,
obiain on index of dosirebility. There is no cscape frem applping
weighte sines ang decisieon has an iaplied set of weigte (amd trestment
of welghte), unmm"omudm(mwm
to be agplied to cach dimsmelen,

T e amRem b e e e Sms 4 e b G s e R

§/"The problen of retuction of maay dinencions %o & sumsn dismneion
of menstary wnite 1o basis to the desision prececs, e contrelly

projost ie faeed with hemogenoous
1nlutut.ohtmootom«nm\u.hr~0
lowsr output per worbor rete and higher input of rev msterials, In
ouch 0000 the matural tendensy wes to use astual or

woigts, iavestasat altermatives
investasat outlags and epereting It was oo realisnd, hewover,
that these mere aliesd indices (1) depond heavily on the strusture
of prises (11) lof't open the preblem of substitution botwsen ospital

New York, ot the Seminer
o on Inivotrial Pregraming, Soo Poule, breetl,
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It is unfortumate that histericelly, prieces and vnu;
interests hove boon o0 imtermingled that the vital funstion of priees
hove beer. distcrted. Reemmt dovelopments im linear pregramming have
ootebliched an equivalense of the preblem of maxiaising sutput (or ang
other variable) and the prebdlen of sesigning apprepriste weights
(shedow priees) te fasters of predustica. Ome preblem is the dual
of the othore ™ naminiss overall cutput eme needs to assign the
"real® priese to the factors and maie deciciens as if these ware the
pricss. Theoe shadew prices semetines will be different frem the
seriet prieee,

"IS 40 thus nososeary to intreduse in the evalustion precoduse
s dovieo intended to restrein the use of the underpriced fasters amd
stimnlets the ueo of the overpriced enss, This otn be asosmplished Wy
the uee of weighted cosfficionts, which should be high for the underprised
and relatively seares facters, and low fer overpriced onse., A devies,
vhich amounts csoentially to the sams, is to base the svaluntion on
shadow or acoounting prices instead of the nartiot pricss, The sccsunting
prices are istended to refloect as acowretely as possidle the imtrinsic wal~
wos of the fastors invelved, One sheuld do clear that prifos are msrely
tesle rether then ultimate detorminants, Prices are 0 bo regarded as
o noane of implementing the larger ebjecstives rether tham in oppesitien
to hese larger goale. Where provelling pricoe do ast refleet tie
imtrinels value of \he foctors invelwd, the @osicich sheuld bde baoed
on such shadow prices.




One cawtion should be neted about the use of prices, Priess
must be forward lockings The prices used must be thoee vhich are

realistic for the conditions whieh are prejected,
Olven & Resoures Flov Plan and the prices of all the u.'an
in this plam it is pessible to construet the fimeneial documents for
and industrial preject, There are five dasic financial documents
that can give us the besis fer an adequate ecomomic amalysis, The adoption
of the standard fermst of theee five basic workeheets and standard
* saleulations oan facilitate communisation, t eamwerk, continuity, training
ond delegetien, Of eourse in additiem te being "standard" such a format “.
and caleulations should facilitate shaping and choosing prejects that i
weate rapid econsmic grewth, \
Tve five basic docurents (which we shall discuee in g reater 1
dotail later) permit us to convert the flow of incormensurable iteme
of bricks, cement ete, to a common measure, a flow of value in money
terme, wiere inputs have a negative =ign ani outpute & positive sign.
Thus the hgpothetical prejest that had 4000 dimensioms can be cenverted
to & flew for the 20 years -~ or 20 dimensions, Even this is not a form .‘
mensble to desisien seking,

Now can wo convert a money flow ever time inte a ssaningful
index? Now can we chooss ameng alternatives so that we maximise
coonalis growth?

In moot projects we s tart out by putting in resourees with the
opostation that sush impute will enable us to got swubetantial outputs
. in later time perieds, It is weemingful to asky "For each umit eof
iaput, ot what rete por year s eutput being generated®™ ®he higher

-




the rate at which resources are heine ~anerated, the areator the contri-
bution to arowth hy the project,

The time phasine of inputs and outputs and their svajuation is
an important element in nroiect desien and analysis, A proiect that takes
five years of comstruction before outrut. is obtained is less desirahle
than one that produces the same output but takes four vears to pet intn
production, Gettine into full production a year sooner ~an make a projent,
more attractive, Prom the point of view of economic spowth, an inout is
warranted only if it yields enough output some time in the future. This
must be true of a large nart of a country's projects, if economic develope
ment is to be rapid, ount ¢ the rate
¥hish rascuress ars bsine cenerated.

Discountine can be used in two different wavs, First, to sive
project planners a has's for shanins projects on a decentralized basis,
the Plannine Groun sreeifies a minimum recnired rate of return, Usine
this minisum re-nired rate of returm, proiest planners car choose detailed
Altepnatives without havin~ to refer decisions to the Central Flannine
(rewp, For examnle, in the desirn of pipe insuvlation to prevent heat loss,
the project planner can choose the thickness and material “or inmlation
that yield mareinal savinrs in heat 1loss over the life of the nrojeet that
are at least equal to the minimum recuired rate of return., The use of the

minimum required rate of return will be illustrated shortly,

1/ Por an excellent treatmsnt of the mectanics of discounting, sees
Orant, Bugens L,, and Ireson, W, Grant, Ppingiples of Enineerir
Jasnong, Fourth Bdition, The Ronald Press Company,
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In dosigning oven Bederate oised prejects, & preject planmer
can nake hundrede of decisiens without referring to anpene ¢les, amd
hio dssicions will be advantagesus frem the pediat of view of the ecen~
oy, providing o is given and uees the preper minimm required rete
of return, Thios hao the advantage of redueing the burden on edministre-
tion,

Using the ainionns vequired rete of returm to cheoss the beat
pusesible shape for projests, the preject planmers fervard their pre~
Joste to a Ctral Plamning Orouwp with the rate of retum pielded
o7 Shelr projoet, The Osntral Plamning Group ie them in & position
te rasmk the prejoets in erder of the groatest contribution to eeencaic
growth, PFor cmmmple, one oon imaging ¢ Oentral Plamning Oroup lisbing
the prejoctes suimitted to them as follows:

Prejost Rete of Returm mount of Investamnt Cumulative
Investasnt
4 y 3,000 $,000
» 5; 3,000 4,080
¢ 8 4,000 12,000
) :z 18,000 30,090
s 22,000 $2,000
L4 " 13,000 65,000
¢ 12,000 77,000
. ,D“ ”.m
1 . 23,000 105,000
d 17,000 122,000
g | 15,000 137,000
3 2% 2,000 13,000
a % 3,000 142,000
" g 5,080 347,000
(] 108 28,000 175,000
’ 1% 42,000 217,000
Q 14 1,080 230,000
R 1 12,000
: 18,000 240,000
0,000 290,000
M=
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Pocod with an arveg of sueh oppertunitios and an
avallabllity of 150,000, & Oemtrel Planning Greup would shoose
Projocts Adl, vith & outeff of about 228, In astual presties,
information on all prejests wuld not be ovaileble ot the amme
tine, 00 thet decisiens wsuld have to bo made on incemplote infesm~
stion. In adéition, other sriteria weuld have to bo weed, Por
wnple, seme of the projocsts may be conplammmtary oo that the
ouclusion of ceme of the prejests weuld call for resdjustmmnts,
There are woually regionsl consideretions end nen-ecencmie
oonsidorations that have 10 b0 imserpereted in the final deeisions,

& SWPING OF PROJICTS

™he fermmlation and evalustion of prejests is & precess
X, that goes en alaeet simultenceusly. Bven where cenditions fer o
n

| pocific projest are favorsble, wo have the task of giviag the prejest
| o sposific shape, Ny chape wo noan doterminiag She

o soale of plamt

« gootation poried

o Phasing owr time

o losstion

o Yaw materiale

o dogress of iaperting or intigeneus aanufesture
+ dogree of sschaniostion

o Voshnelogy

o Gurebility of plamt

+ provicien for cmpancien




An inappropriate choice of any one of the abewe wvarisbles

can seriously handicap & prejest or ~van turm tm o ccellont
prospect into & liakilitvy,

mmmummmmmmmnn
approach that is of general applicability. Consoptutlly, we ean
think of starting owt with what 1o considersd & good prejest and them
trying Lo think of & changs that would appeer "better.” We then teet
to see if the alternative te the prepesed prejost is "better,” If the
alternative is net "better” we stisk to the prepossd projeste If owr
test indicates that the altermative is "better® we diseard the prepecsd
project in favor of the altemnative, In sffess, the slterastive bosemes
the new "champion,” We eemtinue te search for premising alternstives or
shallengers and Lesting thess against the shenpion, 86 of that mement,
Perssns with teshnical and eporeting imouledge are gemerelly in & geed
positien to suggest chenges that are promising. Ut is lapertam,
therefore, that those originating the prejest shink in %esme of ssereh-
ing for modifications er different approaches wntil they heve emhausted
what they consider to be premising possibilitics, Nedifieations mapy be
ia scale of plant, amount of febrication, techmelegy, comstrustion
aethods or materials, ete,

In oheosing ameng altersative ferms of projests, ons sheuld
sonstantly lesk fer changes that will give mere preduct for the eame
investment or ways of gotting the came predust for leos investasnt,
Thie orientation of getting sumsthing for ne invectmant or gottiag Weee

T - e e—— . — .

W/ Orent, aad Iressn, Chapter 2, “Tustense B
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for tho same iavestment con yield vesy losge gaine if pureusd with
dotovmination and imaginations It 16 wesful to cuprece the premieing
sltemetives in aonay flowe. Tue, Af one cbtaine the eame mutput for

100s investaent (Case A) or grester output for V0o seme isvestasnt (Geee B)
¢ glanee ot the Beney flows is sufficiont to dotesmine which altermative

1o preferred, In the languags of Lo gume theerist A, ie deninsat oo agadast
A, ot B, 10 dminant 00 apinet By,

“ Gooe A Goee B

Tear Projost A,  Prejoms &, Progoct B,  Projont B,
. 1 -\ aed «1,000 -
2 0': +350 + 0':
* ] * 3 308 + ¢ 0
6 + 90 *% + 8 * M0
$ . N * 385 *
¢ L ) 0 ¢ 08 ¢ 0
Y ] +9% . 3 + ',
] + M 05 + 0 ¢ ;
’ + ’ og + - |
w ¢ m * . ) :
. [ Vouslly shere 1o sonsidorable coeps for finding alterastives

thet ere cloeriy botter then cthars, Where here asre no objostiont wintes-
oVIF %o & “preferred altermetive,” une aight aet hawe (o forumlete e
finenetal flew of the loes preferred altermstive,

A differonce flow gives the additional investment (taput) and
the atdttional preduct (output) of the prejest requiriang grester iavest»
ooty or sarlier investmest, Por cmmple, thy sd¢iticnal iavestmems
Tomired for Projost A, ie 300 The additieml eutput for Prejost B, do
90 o poar 8 and 75 in cubsequst pesre, The differense flews ore given
belom




Gese & Gase D
Your Nejost  Pejest DNiference Projost Pedjost Dilference
N [ Ne & LS New
| 20 40 4,00 «i,00 0
% o'g +30 [ omoz +90
A tm o8 F Imila B
¢ .
; % -2 - S TR - B — IRt
. ® (] . ¢ 0 -
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l: + *39% 0 0= * 144
maumuuwxmoem

ssmsthing for nething. Such eppertunitics should bo ssught owt 00 & firet
priesitge In eddition, Shere will oftem bo sppertunitios where by
lﬂmmomhnh‘nommhmm.mﬂm
yu‘nw-u-mhuhmwuu“ﬂnmom
favostnsnt. Ur ows con male an additienal imvestomnt in Lo cerly pesve
whieh yiold additional cutput 1a Loter Juare VMot Gy oF @AY Wb usiily
the additional invectoamt.

In comtvast %o Gaoee & ant ), wo omn @give Gosee O ant D &0
Silestostions of aloesuntisee theh 050 anb “whuicusly botter.® Du Gasve
¢ and D ono 10 ust getting csmsthieg for asthity, Bntbawy @0 D00 40 PO
consthiag 50ve ia W» Gasly poare and WO Gnst cammer Sho Queshien, “So 4
werthihide o aaie W0 increasnd iovectaatt®
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Poejoss B, Pvejess D, bifferense
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| Plow
3 «1,000 1,200 -3 ,000 400 «200
05 0;; *» + 30 *2%0 + 9
| * + + 9% L [} +3%0 + 2
é + + 0 + 9 L |, ) +*3%0 + 2
| ¢ M * 0 + 5 + I *950 + 8
é ¢ ” + 0 + 9 * +3% + 23
P iB il R oip om oo
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9 0‘ + 00 tg + 37 ogg og ,
» ¢ 390 + &0 + 90 ¢ 35 +350 + 28 f

A poseible wagy 4o dotesmine the anowsr to the question of whieh
projost 10 cheoes 1 1o obiain the interval rete of retum (yiald) of
She ¢ifferense flow and them sk the comtral planning growp whieh of vhe |
altemetives sheuld be chosen, There are & number of objestions to using |
he intermal rete of resura in this way, lormally in the design of &
prejest, & large mmber of alternatives vill be sonsidered. Fortumasely,
oaeg if net aset of the altermatives that will be considered will be
"shetously” better, Bven %0 there will be a large nusber where the answer
10 ot 00 cbvicus, Ae was diseusesd previowaly, to refer sc mang decisions
$0 o omtvel outhority would clog the desision meking shannels, This eea
0 ovelded Af the oantral autherity gives the project planners a required
siadoun rete of return, which in offeet saps, "If you have an eption in
cosligaiag & prejoct botusha naking & larger investasat or & maller invest-
Sk, oF an investment soentr rether than later, mske the grester or sarlier




investasnt only if the rate of retura on the additional investment is
at least the specified minisus required rate of retura, In oddition to
peraitting the project foreulator to proceed on his ewn, he can mabe

decisions with less somputation,

uumwum-uwmwun
sumperiosn ochamstieally. Tais son be done as follewss

Minimes Required Rete of Retura = IS

[ e, |
The seening of the shove is that in testing the Wwe altermatives
A ond Ay , it heo boen found thet the differenss flew yislde & return
over end sbove the Pequired sinisus rete of retum, I ami hamee 4,
the preject with the grester cepital investnsat is prefarved b A
e dtagennl Liee ia the right wper corner of the Oy bou denstes o
larger inwectasnt,

Prem on coonsaiot'e point of view, the ginimp vequired
rete of return 10 the opportunity eoot of eapdtal, h-t 3 llustrates

geherrtiezll Fov prodeet, moiiileation wor ]! nrocoed,
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Ohart 3 Sehamstic Illustretion of Prejest Medification




SCEE O TUR NG FAGTORS

Most proposed vrolects are affected by other jrejects, cr
afrect other projects, Tie irtericpendence eitter stews [rom 4 azer
or supplier relaticnshipe This is ‘lluitrated telows

troostd

Suppliers ; - buyers
treject

The realization of a proposed project 1l obtvicusly lirked te
other prolects, {he market anlyeis of the product and the hescurge
and oemand Aralysis of trhe ecornomy cun ylela important informaticr crn
these links., Isrecially if the economic develcpmen, plaur 1« approaened
as 1 cycle ratner than & {ixe:r plan, a ypcea deal of cunplere:tarity cf
prelects can be taken care ¢fy HSut there are what eccromicty casl
external economies thit have the effect of cne project sowing wrat the
other project reaps, The exteraal economies arpuent is one chat s
open tu great sbusee sside from the crucial reci for honesty, trere
are two important satepiards aga'rst sbuse, Firsy, the inazirative uie
of the champion-challenger concept will rule cut rany projects that
might be justified by & lcuse use of the "exterrsl ecuremlies" argumeat,
tecond, we must be conscious of the durger of counbing berefity twice,

A central index of worth of a project will be the disceunte:
rate of return of its money flow, However, there will be otrer euniiceru-
tions which will have an important bearing on tne desiratility of a
projeets 'hen such conciderstions can be glver a quantitstive furn,

but involve a dimension cther than goney and cunnot be curverted irto
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money terms (flow) in a meaningful way, they are called "inzomgensurables,"

If they cannot be put in any meaningful aquantitative form, suczh considera-
tions are "intangibles," .ith a little inpenuity, an analyst can often
turn an intanpible into an incom-ensurable or a money flow, or an
ineommensurable into a money flow. An "intangible” should be regarded

as a challenge to our ingenuity, To the extent that we quantify it in

a meaningful way, it becomes an incommensuratle,

There are two aspects of incommensurables and intangibles.

" First, one must be able to estimate the effect of a proposed projeet

with respect to such considerstions, For example, if we are concerned
with the inconvenience of families displaced by a proposed dem, we
should have some estimate of how many families will be affected, Second,
we must somehow or other give the proper weight to each consideration.
In considering a proposed dam, even if we know 'ow many families are
affected, we would have to give this consideration its proper weight
in the decision process.

There are a nusber of useful ideae on handling incommensurables
and intangibless

One can make explicit estimates of the incommensurable factors
in terws of money flows, Vhere it is difficult to convert a factor te
money cost, one might use a high estimate and a low estimate, If the
decision is not affected by which end of the range is assumed, the
particular consideration can be handled by using our best estimate,
witheut further ade, Chart 4 illustrates such a process, In the easo

of & preposed dam, one might estimate the money cost of "ocompensating"”
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the dieplaced families for their trouble, !f eitier end of *he range

of meney cost hardly affects the decision, we car use cur bpest estimate
within the range, simplifying tre pretlem encrocusty, Ify however,
decisions are sensitive tow hich vart of the range is correct, then

one may have to give more raref':l1 consideraticr te *he e-tinrtes to
rarrow the range, This approach can be appi.ed ‘o estimating many
relatively insignificant items cf a preject in the irterest of movirg
ahead with the pr-ject analysis,

Another approach e Lo rttain the cost of act eving the values
in other dimensicns in terms of adiiticn-) ~ret, Ir effect, cre is
determiring the extra cost cf actieving valrer in other :irensicns,

Ve can 1llustrate thic with resreect o ar irgortant yrebler that
often arises in newly develorirp ccuntries, rorely tre development of
backward sreas,

Let us as~ume that treve are twe coesidbie locaticrs for a

facility and their morey flows and the flew of the ststus quo are 3s

feollows:
Year A B 3tatus
1 1 :
(pra ekwara i
tren )
1 =0 -l +1LL
2 +3 380 +.L0 e

It ic elear that . roleet 4 is urifermiv tetter, aince 4L
requires a snnller investrert ard «ives greater outp:t thin Bye Trere-
fere, {f we tuke the rate o” yreturn a3 the irndex of desirstility we rueh

aside rrojest B as umworthy ¢ cur attentien, "re result we wouls pev i

1
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Vinizmum Required Rate of Return - 158

Status
e

M

Suppose, however, that there are other ressons for wanting
to put the project in the backward ares (Project By)e The projeet
analyst does not make the final decisior, but he has an important
servica to perform. He can determine the cost of putting the plart

in the backwara ares, The aifference flow of A and Bl represents the

esonomie dicadvantave of Project Bl as follows:

Year Al '1 pif ference
Flow

~300 -1000 -100
+135¢C +1300 -50

By getting the present value of this flow at the minimum
requ‘red return we have a meaningful measure of the cost. The astual
choice of the jecinion maker will depend on whether aiternatives are
foand vhich permit him ‘o ascamplish the same purpose in the back<ar:
area a* lowsr 2oat, In tre absence of such measurements, declsiun:
ean eanily Aisresart the ezonomie advantage cf g locat.ion or whatewer
factor that is relevant. Some fastors that need this kind of pricing
are national pride, political promises that have been made, and loeal

pressures, At the very least, analysis can give the cost of calerins

-30-
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to sueh considerations, Amalyeis enablee the decision maker to satisfy
sueh interests without paging toe mueh,

Another way of treating insonmensurebles and intangibles is to
disvegard then, This is justified to the extent that there are more
Appropriate neans for ashieving desired wvilues of incoxmensurables and
intangibles, Like any instrurent., prejeet choise can be used to achieve
8 multitude of goals, including seme values that are incommensurable or
intangzibles A hatchet can be used to sut paper, but one would pay &
price for sueh cutting as againet using sclssore, Similarly, while
projects can be chosen to satisfy incommensurable and intangible
sriteria, one should weigh the cost in terms of rate of return (and
other eonsiderationas) and the feasibility of dealing with these
ineommensurable and intangible criteria by other instruments of eontrol.
shile inequality of income is certainly a legitimate consideration, we
need not shaps projects to achieve greater equality to the extent that
we are willing to make vigorous use of other instrusents such as tax
poliey, institutional refomm, edueation expenditures, publie works
expenditures and outright welfare expemdituree, wWhere sucn instrusente
are used niggardly, it is likely that preseures on project choice wild
be etrong, Analngous considerations exist with respect o monopoly
sonsiderations, regienal development, and pepilation growth,
2xRMiqlt Ireataent of Unceriainx

If a projeet has been modified to remove as mueh of the
uncertainty as pocsible and there is still substantial risk involved,

znla risk should be given weigit im the decision as to whether to chooee

oo




the project. In gemeral, one could afford greater risks in szall

projests than in large projecte.
*hen there is considsrabls uncertainty about important

paramsters, the analysis should de run for different values of these
parameters, Por example, if the course of prices is in question, the
pesults should be obtained for the major possibilities, Or, if there
is some uncertainty about the date at which full production will be
obtained, the effect of a likely posgibility should be tested. In
seme cases, if the effect is important emough, it may be possible to
tabe steps to remove such uncertainty or somehow find some way of
redusing the risk. For emsmple, & management contrasct that guarantees
full production by a certain date can be negotiated. The sise of the
market may be an importont uncertainty, Such uncertainty might be
resoved by further market research, intensive produet develcpment
efforts, or a foreign salee contrect. Another possibility is to
rejest the projest. In taking uneertainties into account one must
emercise juigment, Otherwise, the job of calculating the different
possibilitiss can become uamanagesble, One should take only ths major
wnoortaintiss into aceount, The existence of contingencies which could
have a bad effect on the projest is & challenge to the enalyst and the
dosiolon nsher to medify the projest so as to redwes the chance of the
delotoriows sontingencies cening to pass,




BOONOMIC YARDSTICKS 0 %E A®PLIED ™ PROPOSED PPOJICTS

o There are three min ays of lookin+ at a projeet, from the point
e of view of the entrenrensur, the husiness enterprise, and the economy,

A good projeet is one which is attractive from all points of view, An
objestive of projeet analysis is to shape the project so that it is

“ attractive to all coneerned, 'hwre an analysis shows that a project is
attractive from one point of view, but is not sufficiently attractive from

o8 another peint of view, this should initiate an effort to modify the pro-
e Jesk 50 that benefits are s-ifted toward the least favored of the particie

pants, oreferably without damge to anyone, but possibly even at the ex-
ponse of ome of the partiecipants,
Various oriteria or yardsticks ean be apnlied to a project:

nainess Interncise Rate of Metn
“ This is the annual rete of return to the business enterprise on
the total rescurces inves ed in a projest, including emity capital and
2uld loan fumds, This is a mesasure of success from the business enterprise
the ‘ point of view, It ean he derived from ordinary ascounting data, including
the the projested canital acocount and the pro forma profit and loss statement,

The chie’ difference from conventional aseountinz usare ic to treat depre-
ciation as an outpwt (availability) instead of as a cost (inmut),

=33




Rate of Retyrn to the Eatrepreneyr

'n projects undertaken by private enterprises the main risk
is taken by the entrepreneur who borrows money from a bank or obtains
& loan elsewhere, While the money that is borrowed yields a fixed
rate of return, all earnings above the fixed rate of return and
amortisation payments of the loan accrue to the entrepreneur. 1If a
project goes well, one would exrect an entrepreneur to get an attractive
return on his investment. If the project goes poorly, then the
entrepreneur would do worse than expected. In a sense, the entrepreneur's
return on investment is the margin for error for those who lend to the
enterprise, To the extent that this margin ie large, there is less risk
for the lender. From the point of view of the entrepreneur the inputs
of the financial flow are investment funds which are supplied by himeelf,
The outputs are depreciation and profit of the entire enterprise, less
required amortisation pagments,

Natieoal Oreee Rate of Return

We would like a rate of return that can be used as an index
of worth to the whole economy., We would like it to be as compreheneive
as poesidble, but we should be clear that it camnet include all considera-
tions, After we have computed our index, the decision maker will still
have to take additional considerstions that are incosmensurable or even
intangible, into account. "In practical problea solving = we have to
leck at seme 'proximate! criterion which serves, we hope, to reflect
what is happening to satisfaction, profits or well being., Actual
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criteia are the practical substitutes for the maximization of whatever

we would ultimately like Lo maximize,"” A major index of the economic
worth of a project from the point of view of the economy is the national
gross rate of return. The national grose rate of return is the annual
rate at which the project generates value added for each unit of input,

In calculating the national gross rate of return, the valus
of output is considered as a benefit, regariless of the particular
person or group that is the recipient. In general, one would avoid
counting a benefit twice. A benefit that one person gains at another
person's exvense would not be a benefit from the point of view of the
economy., Benefits accruing to the individuals are not necessarily
identical with benefits to the economy. I1f there is no marketable
produet or service, the product or service would still have a value,

We would like our measure of value added to reflect something
real rather than fictitious, The computation of the national gross rate
of return requiree that the physical flows of a project be converted to
a financial flow. v“hile it is not possible to handls physical resouree
flows, at the same time we want the counterpart money flows to be true te
reality, This should alert us to the poseibility that the merit of the

Y/ Page 29, “MWMM" o Rand
Corporation Study by d N, oan,

10/Value added is the value created by the project. It is the sales er
value of product less cost of matsrials, supplies, or services purchased
from other enterprises, It is based on the ides that the value repre-
sented by purchased materiale, surpliee or services are attributshle te

the investment made by the other enterprises, Thus, the value of & mam-

factured product represented by cost of power is "credited" to the
investment in the power rather than the production faeility of the

proposed project,

«38=




project will be determined by the prices we allosate te ocutput or inmt,

The issue of price can be faced souarely. In eomparing the money flow
of the project with that of the alternative, it is important thet the
price per unit of output be the same for both money flows, Therefore,
where the total valus added bty a propesed projest is greater than the
value added from the alternative because of & differenes in priee to
the cuotom.f, the benefit of the proposed projest is emsgperated unless
an adjustment is made, The adjustment will be an addition or subtrestion
from the flcw of the projeet, depending on whether the prioce to the
consumer is under or over the price that would exirt under the alternctive,

“here there is a scarcity of foreign exchange and/er the
official rate of foreign exchange coes not refleet the "true worth of
foreign exchange,” we would use & shadow price for foreigm exchange in
deriving the money flow for the naticmal groes rate of return, This
shadow price for foreign exchange would be determined by the central
authcpity and used in all computations of the rationsl gress rate of
return for projectse, The effect will be to favor proleets that are
import savers c- foreign exchange earners snd penalise prcjects that
create imports, on a uniform basis for all projeets,

Tc m2intain comparability between a proposed prejest ard its

alternative, in both cases tax revenue is treated as part of the mational

gross flow, This 1is the one deviation frea the wusual definition of value
added,
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A summary of the features of the national gross rete of return

is as folleows:

1. Conversion to time phased money flows,
2. Diseounting to allow for the eritical importance of time,
3o Use of difference flows to properly compare alternatives,

be Use of constant prices for the propesed project amd its
alternative to allow for fietitious value added,

S+ Treatasnt of taxes as value added to maintain comparebility
of the proposed project and its alternmative.

6o Shadow price for foreisn exchenge to allow for the value

of foreign exchange frem the point of view of the
SOONORY o

The national gross rate of returm ie the retie % »

oxpressed as the rete of growth per unit of time, with adjustments for
price of produst and corrested priess for inputs. Its appeal lies in
the undeubted fact that a severely limiting factor in newly developing
oountries ie the eapital avellable per capita. In the face of sueh a
scarcity, it cam be argued thet a society that invests so as to meximise
the valve added per unit of investasnt, will maxiniss inccms over time,
The latter statemont holds only if it ie assumed that the seciety ean
chooss to chamnel any desired propertiem of income te investment,

The national gross rate of return counts value added withewt
regerd to who in the cosncay receives the income or what is dene with
the ineens gensreted. Whatever the incame distributiem resulting fres
Projosts, if tanss and savings eiphen off a sufficiently large part of




(a:

the resulting incoms and such tames and savinge are invested, thea
project analysis need be concerned on)y with the retura in tesrms of value

eo!

added without regard to the distribution effests of the projest, at least :“
from the point of view of ceemsmie grewth. Novever, the sommption of o “
aufficlently 1asge prepertion of current inesme belng chenmelled imte

um.wdutndm.mmmmu of

W seioge re:

umwm:umyunutum
will be limiting coenemic growsh, wo camnet rely entirely en the netiemal d. b
r oress rete of return. Ve nood & Jerdotick that tabos ime Seccumt the

savings which will be generated by the projest. -
T™he investasnt inputs of a projest are in effest surplue (vo ::

consumption) resourses that are mede aveilsble to the prejest during the tne

investaent period, 1o the extemt that the prejest generates large

surpluses soon, it makes it possibls to engage in additionsl preojosts. :;

Therefore, a meaningful yardstiek for mational develogment is the anewer the

to the question, "For eash unit of surplus made availabls to the prejest, “ tnc

at what annual rate are reinvestable funds genersted by the projeet?” thi

Thie rats is the surplus rate of return of the project, As an appromiss- abi

tion, the surplus is computed as the differenes between total sales value

of the project and the sost of purchased inputs (rew material, power, ete, fed

and labor costs). The surplus is taken to be equivalent to prefits,

depreciation, interest payments, and taxes, This i¢ a surplus loeked at

from the paat of view of the economy rather than frem the peint ef view of

the businese enterprise or entreprensur, The sssumption is made that
practically all such funds will in fast be used for further investment

- FE| B
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(and growth) while wage and salary papments will be spent entirely on

consumption, If circusstances are appropriate, alternative sssumptions
will be made, For example, one might sssume that 5 per cent of salary

Payments are saved and 90 per cent of dividends are saved, but in most

62808 sush & refinsment could mot be justified.

A seciety can make investments so that the national gross rate
of return is Mgk, yot have little or no capacity to grow from its own
rossuress, We ean illustrate this by an extreme exanple. Imagine o
socioty that has & large number of handloom weavers who are unemployed
besauss thay do met have cotten to work on. I1f someone will lend them
aoney to import cotton they ean ssll enough finished goods abroad to
continue to impert the cetten and ssll the rest of their product in the
home markiot, with the value added per year amounting to five times the
investmant in cetten., Asoume that their compensation is at a low level
and they smaet save angy part of their earnings. Under such cirsumstanees
the natienal gress rete of return for the project would be very high, but
the surplus rete of return would be sero, While the first burst of
incoms can centinue indefinitely, aay further increase camnot ariee frum

this projeet. The projest has a sero capability of generating reinvest=
able funde,

In osoenee our system salls for cemputing two indemss, both of
whieh oontribute %o econenic growth, Hew important is eash, however?

mo familiar with the ecomamis literature will recognise the natiemal
@708 rate of return as closely related to Tinbergen's Netional Income,
end the surplue rete of return as slosely related to the Galenson and
Lichbenstein eriterion, Se0 Jan Tinbergen, Ibid, and W.0alenson and
N.Lichonstedn in "Investaent Crieteria, Predustivity and Boonemie Develop-

wens, * JUERECAL Journal of Boonenics; Vol 69, No.3, (Mugust 1953),
» HI=IW.
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To answer this cuestion let us assuse & hitherto etatic society

whose incoms is $1,000, Also assume that it can save §50 the first year

and it will continue to save that amount from "old income®. It is free

to chooss projects with alternative velues of national gross rats of
return, k, and alternative values of surplus rate of returm, i, e

program a somputer to calculate the national income over 8 4O year period

for a range of values of k, each value of k coupled with a value of i from

s range of i values, We obtain the national income streams for about 400

combinations of 4 and k for A0 year periods. If wo fix the value of §{ and

plot the naticnal income for alternative values of k, we could readily see

that k had a large impact on the growth of national income. This ean be
readily seen in Chart 5p where an { of 08 is sssumed, Similarly, if we
fix k and vary i, . we would see that & had & large impact on the growth of
pationsl income. The results merely reflect the fact that national income
growth is jointly deternined by both k and 1.

For many choics situations, alternatives whioh are attractive with
reference to k will slso be attractive with reference to i. This i
particularly true for alternatives wvithin a projeste Those shaping projects
should grasp cpportunities that will give high values of beth k and 1%
However, particularly between differeat projects, t here will be projecte
with high k and low i competing with projects that have low k and high 4.
Paced with such a eitustion, on what basis can "tredeoffs® be esrried out?
How mach of & 1088 of & 1s vorth & gain of k in terms of comcaic growth,
since both § and k contribute to grewth? Considerable light is shed on
this questien whem we ask, "If we want to achieve a given average snmeal

inerease in national income (say 28) over a ten year peried, what pairs of

o=
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average k and i will yleld this increase. This is plotted in Chart 6. We
can see that there is a wide range of combinations. For exanple P has a
high value of k and a low value of i, while P, has a low value of k and 8
higher value of 4e Based on political and social consider-tions Pl would
be preferred. In general, we can exvect P1 to give more employment, sinse
the chief difference betweer. k and i is the payment ® personnel. However,
the cheies of Pl carries a penalty to which political authorities shculd be
alert. If we plot the curves for 20 years, Pl will yield s saaller inerease
in incoms than '2 over the 20 year period, The explanation of this is that
the surplus rate of return has yreater force in the longer periodes In fact,
it can be shown analytically that in the long run the rate of income
increass cohverges to the surplus rate of return,

This analysis has a very interesting bearing on tax policy and
the use of a shadow price for lator, It is clear that taxes, insofar ~s
they presapt resoursees that would otherwise go into consuaption and are
used for projects, have the effect of increacing the growth potential of
the economy.

When & shadow price for labor is used, in effect what one is
doing is paying $1.00 for a unit of labor (market or conventionsl price)
even though the valus of output of the unit of labor is less than §1.,00.
The flow of national gress is the value of ocutput as against the alternative
of having idle labor, The national gross rete of return will tend to be
attrestive, The surpius rate of return will exclude the incremental valus
created Wy labor, The difference between the priee paid and the shadow
pries is & deduction frea reinvestable funds. Nemos t he use of a shadow
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price for labor srestes a negstivwe owrplus rete of retum, In offeet suech
use of labor is a drag on economic growbh, Of eoures it is pessible
to counter this drag by a suitable level of tames,

PHE FIVE BASIC WORKSHERTS FOR AN ILLUSTRATIVE PROJIOT

While the details of caprying out the computation my net be of
immediate interest, it will be useful to give the five basie worksheets “

of a proposed chemical enterrrise for one ~f the newly developing

Table 1

TRT SCHEDULE OB CHEMICAT PRIy

countries, (Tables 1-5)
The columns on the left indieate how to trest the pespestive

elements of the projeet, according to a particular peimt of view, as

follows!
= BDusiness Enterprise

« Btreprenewr
Natiomal Gross #

Surplus
Poreign Emchange

FOREIGH

o B o B = B
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TRANSACTIONS OF THE ALTERNATIVA

CIF cost
Customs
Funiciral tax
Consumption tak
Harbor fees

Other costs
Traders laber cest

Traders other oxpense
Traders profit

Value aaded from lani

Llana
National Oress

Surplue
Foreign inehange
Tox
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Table 5 - ADJUSTMINT POR THE DIFFERENCE IN PRICE UNDER
T™HE PROPOSED PROJECT AND THE ALTERNATIVE

“ Domestic sales pries por tem
60K capacity = tons

Domestic sales, (8F capacsity
Difference (Year &)

91% capacity = toms
Domestie sales, 915 capacity

Imported sales
* Difference (Year §)
100% capasity « tens
Domestie sales, 00K cepesity

Inported sales
Difference (Year 6-15)

o %ales and production in emsess of 688 capacity.

Preduct
A ) ¢ D TOML

6% 8hS 200 12§

soo A 568 1496 672
30 3IM M9 W2 9 028

neZ€ %9 A8 18
4213 4L 1D m iy, 9 &8
*580

8008 6006 2002 9009
$ 208 075 $61 1126 11 947
S8 5.4 496 1063 12 N6
*769

6800 6600 2200 9 900
$T0 5517 66 1238 13 151
6283 59% 56 1168 13 996
+845
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™ conventions used are as followst

- input
¢ output
0 ignore

Notice that the treatment of any item is open to scruting and cheock,.

The bottem 1ines are subtotals that are obtained in dccordanse with
the indieators of the left hand columns, making the computation of returns a
process that is erderly, checkable and teschable,

THE DECISION PROCESS AND THE PLANNING-ACTION-FEBDBACK-CYCLE
OF FROJECTS

While we have been concentrating on project formulation and
evaluation for purposes of exposition, we must not forget that projest
analysis is a step in the process of economic develoment and sust be
sychronised with these steps, In addition, howsver, the planning of projects
has ite own cycle, This cycle can be called the decision making planning-
aetion cyele. Unless the whole cycle is carried out effestively, a projest
cannot be successful, /Again, we have a chainlike procees. Chart 7 presents
this e¢ycle which is fundamental to any astivity.

Data on the past, along with planning factors, yield criteria
that cen be used to decide on alternative objectives snd instruments, when
combined with the priorities of the value system and the predictive system.
In project analysis, the data would be relevant physical and technological
relationships, cost factors, and past sales that have a bearing on future
demand and the design of the projest, The predictive gystem encempasses
the methods used for projecting relaticnehips and costs into the future,

The five basic workshests are essentially s predictive deviee for project~
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ing a future shape of the proposed projest. The value system used in
project analysis is not completely specified. It sssunes however that
econonie growth is an extremely important objestive, and leaves it open

to the decision maker to integrate this consideration into the defision
procese, along with other considerations., Criteria are operaticnal
yardsticks that are applied to specific proposals. In our system the
important criteria are the rates of return to the business ent.crprise

and the entreprensur, the natiomal gross rate of return, and the surplus
rate of retura, In a sense the first two retes are criteria that are
desired because they indicate whether we cam depend on private effert,

It cannot be overemphasised that the formulation and evaluation of projects
will not be better than the weakest link of the epyele,

In Wis gystem of projest amalysis wo drive toward s plan for
time phased goals. In setually making desisions on projest geals, the
larger objestives and the decisions en instruments will determine in o
vital way the restraints and ssoumptions of the projects. Instruments are
such things as tariffs, fiscel incentives, premstion pelisies, laber laws,
and administrative procedures. Unless thees instruments are apprepriate,
the best efforts of those who formulate and ovaluate projosts cannet bear
fruit,

TE PERT STOTHM OF PLAMING AND DMPLIENTING FROJRCTS

Aoouming that we have formmlated & geed prejest, and have givea
it the best pessible shape, it 1is importent to break dem the plaa fer
the project into detailed wnits of achiowment, and as time pesees, to
ESAre Progrees in the sane terwe as the plan for the project. To meod




shio noad Sho O A § Workohep hae ineluded werk in inplementation,
wpesifically the PIRT qpotan of plamning and inplememtation, The PERT
woten (Pregran Bwalustion Roview Tochnique) provides s detailed planning
and iaplansntation precedvre that has boen weed with great suceess by
cporimesd managere in the doveloped countries, There ie reason to
boliove that the gain frem FERT oon be muoh grestor when wesd by
relatively incuperiensed plamners,

In the FERT qodan & projost 1o 1aid out in & notwork of nodes
ond arvoway, The qubels are s follewet
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1" apgpwowel of pejoet.

(T) Bnginsering spoeitiontions aeespted for b4 purpesse,

7) noguest fer bide for machinery madled eute

%) Duguess for Mde for plont melled oute

T AL bide ressived,

&) AL comreste smarded,
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“w

’f 1 - ’f Arrow denotes dreving up of emgineering specifications,

j\i —- 3" Arrow denotes preparation and mailing eut of bid
: ’ specifications for machinery.

‘2 —t % Arrow denotes preparation and mailing out of bid
specifications for plant.

(5"- - -’? Arrew denotes preparation by vendor and mailing of
‘ bide on machinery,

& <8 Arvow denctes preparation Wy wendor and mailing of
' bide on plant,
& /4" Arrow denotes selection of bids and drewing uwp of
eontracte,

Por details on the use of PERT the reader is referred to the self-
teaching Velwmes I, II, and III, "PERT Pundamentals,” published by the PERT
Oriontation and Treining Osnter, Weshington 25, D.C,

The FIRT method 18 an excellent fremework that can supplement the
prejost analysis framewerk of the O A 8, It providees

o A disciplined basis for detailed planning of & prejest,

o A cloar pieture of the seope of & prejeet,

o A mothod Cor ewalusting goals.

« A soans of preventing emission of activities that meturally
belong to the prejest.

e A ¢ofinition of the responsibilities of the varieus growps
or dopartments invelved,

o M ald in refining the design of s projest.
o n oxesllont vehicle for treining,

o A Mol for msasuring progrees, ccmparing geale vith achieved
results, and initisting corrective astion,

A
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orvestive setion oan tale & variety of forms such st

o Bving vessuress to boar on woak oloments, o

o Point out to respensidle pereconncl the sherteminge of
thedr offert,

o SN porvennel,

o Tobe dlesiplinary setion, \
+ Ghonge inctruments (pelisies, precedures, imeentives, ote.)

o DPoviee geals,

o alo movre ¢utatiled soasuremsmts.

Wen the FERT tochaiques are comdined with coot infesmation, one

MOBLENS OF DA™
e kinde of date required for prejost amalpsis aren
1. Gonsral Ototistical Dete of the Becmsmy.
2. Ourrent Gpoveting Ratisties,
3, Goot and Tochnolegical Data for Altermative Pomie of Projeste,

Saanal_Metishion) Dada of the Nesncn

Probably Sha moat {mollamt swnaral statisties for pro jeet
BAlysie ave tha fmnert snd enport statistics, Tor many pessihle items,
the imert statistios my he the wle souree of egtimetad unasn, Yot




slassifications are often toe bread for prejeet analysis purposes. In
eseme oowntiries, the imports of government agencies are met resorded., In
general, the usual custedian of foreign trade documents, the Customs
Departaent, has not boen very responsive to making foreign trede document-
atien serw projest analysic needs. Uy the same token those who forwulate
prejeets have not pinpointed their needs, There is & need for a pilnt
study in a2 fow countries for making foreign trede statistice more
roaponsive to the neede of projest analysis,

Statistice ~n income and population growth st least on & mational

basde are wesful, National estisates en a sample basis com be managed

with relatively little resocuress, Regionsl ostimstee are more demending,

Natistis: on maswlasturing are a very such neglested field,
oapoeially in view of their grest potential utility and the relative eaee
of eollection, The caes of collestion stame from the uswal concertration
of medorn industry, In addition to weual industrial statistics (velue
edded, deprecistion, investment, ete) ostimates of eapacity wtilisation
ol b0 vory valushle for prejest amalpeie,

Ourrent operating statistics ave & much neglested field, Neasure-
asnte of results sshioved tends to o speradic ent poorly related to goals
Shat have boon s0t, The iapertance of setting maningful goals and the
S0ecurentnt of astual achiovenamtis in & manner sonsistent with goals, and
the talting of correstive aotion, is {llustreted by the twe casee of
EO0SUrERINt of capacity Wiilisation lmown to the writer, 1Im both cases

fone!

T
Mt o
Comm:
sater
baoss
sount
for t:

prese:

e’




LT

ale

(in Latin Americs) a ccmprehensive and careful measurement of eepasity
utilisation was ignored by administretors besause the fuller utilisstion

of capscity and related effects were not considered important. A fime

and potentially action indusing statistical effert in cach case acecmpliched
nothings There is no point in messuring sessthing which decision mshers

are not going to be coneerned with, The PERT ayeten londe iteesll very well
to setting detailed cost amd time schedules, their asasurensnt, and taking
prompt astion. The asasurement process will be fruitful enly te the
extent that it is related to the emtire eycle,

In general, we esan hope to malie statisticiame respesnsive to
other elements of the apele, providing thoee direetly invelved with these
other elements are eonscious of their data needes,

Gost nd Techmalasioal Deth o AMarnative Perme of Given Preleshs.

At present, cost and technelogical deta on sltermative forme
of given projects are not resdily aweilable, There is & need for data
in published form whieh would permit economists and engimsers of neuly
developing countries to c arry out the early screening proeess with
dispatch ani with preper regard for probable costs and technelegical
considerations, T™his gep has been recognised by & mmber of agencice
and there is reason to expest greater progreed ia the near future,

Past offortes have boen handicapped by & feilure te adept o
reneral format that is applisable to a great variety of situstiens,

1)/Two massive attempts to mest this nesd have been the plant requirement besklets
put out by the U.S.AID Agency and the mmall ssale induetry series put owt by the
Conmission of gmall Scale Industry eof India, An importent defisioney of thie
naterial is that a particular configuretion of a plant is given with very little
basie for adaptation snd cheies accerding to the partisular conditions of the
country in questien, Recent attempts by the United Kations teo previde smueh date
for these industries is in a more helpful form, Wt suffer from exceseivw

Presentation of history, leaving it to the resder to "normalies” such histery,
Studise in No.1, United Nations,New York,1963:Preissestaend
WMWGW 11/1. %, Janvery 28, 1.3,

i




A recent effort that represents a breskthrough in the field of industry
studies 10 o study on the flat glass industry prepared W Pref, iee
Charles Nehrt of Indiema University, Oy referring to the study, and

relating the data oo conditions in his own ecountry, an enginesr or
sconomist can readily determine the prospeste for a sheet glass plant
for his owm country. There 18 ressen to believe that using the Nehert
study as a protetyps, a series of anslogous etudies ceuld be turned eut
for likely industries whish would be of grest value to a large nusber of
aowly developing countries. Thie is clearly a task for an intermationsal
ageney.

On a less refined basis, but of petential use fer very reugh
screning of projests are the aide that the engineering profession hes
svolved for arriving at prelimimary cost estimates. The potential uee
of thess and other aide deserves & sere careful expleretion by qualified
mginesrs,

A recent valushie aid te screening and evalusting is the AID
ecllection of and indeming of preject studies made threughout the werld.
First, there i the "Infam te Cataleg of Investasnt Oppertumities.” This
liste the titles of cach study Wy coumtry and by predust. Seeond, there i»
& 89t of abstrast coards that susmmarises eash study, Thind, there are the
otudies thamselves, oepies of which can be made available to interested

W " Pn—Inmlunt $ of the Flat G " by Lee Charles Nehrt,
for Resonstrudiion

ud"lbzdom.lnumntnu Development Assecistion, Oct, 26, 196k.
W See "Fupiamantals o 0rin he Chimiesl Induetry, "Rheinhold

Publ iehing De, ""EIL"?#.A""I{IJ CORIUR ST Wndbook of
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planners. The Index would appear to be the minimum requiremsnt for
planners,
S0ME LESSONS OF TNE O A 3 WORKSHOPS

It 1s clear that efforts to train personnel for the fommulatien
and evalustion of projects are futile unless the other elements of the
enviromment are consistent with good project anslysis. For emsaple,
the value system of the top decision makers may 9o restrict the project
analysis process as to mske it hopeless. or, the follow-up on the design
of the project may be 00 loose as to make the mnalysis an emerciss with
.& very little relation to reality, Por the nroject anslysis to function
offectively, it must be understood and taken seriously at three levels,
the top political authorities, the senior technicians, and the working
techniciane,

T™he O A S Workehops have boen aimed primarily at the working
technician level, While they have been relatively successful at this
level, it is clear that if projest analysie is to be truly effestive, it

‘ will have to be sore adecustely cemmunicated to the other two lewels, It
* appears that the order of communication used created resistance at the
higher levels, lesding to the conclusion that the order of cemmuaication

. should be from the tep dowm. Prior success at & lower level creates
resistance at the higher levels, A prior sucesse at the higher level tends
to emooth the way for efferts at the lewer levels.

:mo Aleo, aside frem the sfficiensy of tep-dewn ccmmumieation, wo
have to face up to the fact that important decisions are ultisately ssde
nhold 16/The sost expeditious way of getting a ooy of the index is to request &
of copy frem the local USAID mission, Otherwies, a copy ean be obtained
o® frem the Dept. of State, Agmay for Internmational Develepment, Offiee

. of Development Pinance and Privase interpriss,
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by the political authorities of a coumtry. Umless the pelitieal authori-
ties have some minimum understanding and asoeptance of the retiomsle of
the system used by the technicians, it is very unlikely that they can
adequately discharge their functions as fiml decision makers, The
political authorities lag down the restraints and policies that the
technicians assume in projest amalysis. In the course of amalysing
projects, techniciens have to make explieit sssumptions on tamtion,
tariffs, industrial prometion, labor lawe, adainistrative precedures, and
other instrusents of government pelicy. In many cases, explicit con-
sideration of such assumptions in projects will imdicate the aeed for
changes in goverrment pelicies. Unless the top pelitieal levele bescas
familiar with the impact of their pelicies in spesific contests of
projest development, they are not likely to geerste or permit the
nesossary changes.
mormumuumu-mummmumm
development are strengly entrenched in law, tradition, and vested
intereste. Changes that are indicated im the amalysis will often rwm
counter to dearly held values and short rum pelitifal currente. Defere
political authorities talie the trewble to maiw the difficult changee
that are called for, they have to be convinced thet a stremg meed emiste
for sueh changes. They will not beceme comvineed witheut beesaing
familier with the spesific offests of emisting polisies. Waile Lhey nesd
"ot booome emperte in detail, they should have an interest in, an
apprecistion of, and gonuine sceoptanse of the logic of the amalysise
Farticipstion of the tep peliticel sutherities in prejest ovalustion con
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bring sheut & fruitful dialogue between technicians and political
othoritios, Sush a dizlogue is absolutely essential if newly develop--
ing eountriss are to reverse perverse policies that are serious obstacles
to coonemic development,

It dees not meke sense te trein working technicians until their
ouporvisers are sufficiently feamiliar with the anmalysis., One can hardly
enpost suitable mupport from a supsrvisor who sess his subordinate
become an expert vefore he does,

A pronisin~ prosram for installins an effective project analysis
systen. is outlined below:

1, Have a team visit newly develcping countries to discuss

& potential program with top political authorities and
senior technicians,

If interest is strong enough, arranpe for a 3 day Seminar

for the top political authorities and other influential

leadors, S:ch & Seminar should irclude infiuential

legislative as well as non-governmental leaders,

If the Semirar indicates a strong enough interest in
pursuing & program, arrange for a two week Seminar with
senior technicians,

At the end of the Senior Technicians' Seminar, the senior
technicians would pet togetler with the pclitical leadere

and agree on minimum changes ir policy needed fcr pood

project development and what constitutes a vromising program

for installing & project amalysis system in their country.




5« Once having satisfactorily achieved the above, the following

steps would be in ordert

a, Workshop sessions of two weeks for working technicisns
along the lines of the Central American Workshop of 196%
(includes training in PikT)

b, Practical guidance in Prolect Formulation and Bvelustion
ond FERT by consultants, extending over at lesst & year,
In adaition to being thoroughly familiar with the system
of analysis, such consultants should have an engineering
baskground,

¢. Arrangements for obtaining technical data as needed for
specific proposed projects., Such arrangements would range
from collecting useful publications in a central librery
to getting technical specialists on tne scenes when
required,

de Arrangements for prompt consideration by firancing agencies
for projects formulated under the program.

@, Arrangenents for part-time courses in Project Analysis in
the country conducted by previcus graduates of workshops
with experience in carrying through project analysis.

£+ Incorpcration of similar courses in project Analysis in
engineering and economics curricula of the country,

@ Provision for periodic consultstion of tecnnicians with
political authorities on the adequacy of restraints and
conditions that are irposed on project planners,

Re Provision of sunmary progress reports that point toward

corrective action,




T pregran owtlined above may appear utopian to some, bt the
legie of ranid esonomic development calls for such an effort, There
are pioh dividends amitine the country that will take such a program
seriously, Im pursuing a program of project development frem plaaning
through isplemmntation, it will be necessary to dewelop aids in the

form of plannine fasters , industry study formats, and training devices.
If theoe are dowveloped and documented with an eye to more general use,
the cuperionse in this country can be a base for training of other
oomtrion,
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SOME SPECIFIC PKOPOSALS FOR ACTION

1. There is an urgent need for an agreed-upon framework for the
formulation, evaluation, and sxecution of projecte, Such an agreed-upon
framework, based on a conssneus, should be incerporated in & Manual and
other training material such as films, self=teaching course msterial, and
other teaching aids.

2, Pollowing the adoption of such a framework, it ie important that
an intensive effort be mounted in a few carefully eelected ¢ untries to
develop training materials, and test these materiale on actual projectse
Che politicel authorities of these selected countriee should at the very
least be receptive and accessible. Furthermore, the obstacles ehould
not be 6o large as to preclude successful use of promising approachss, An
approach to selecting such countries hae been outlined in & prsvioue
section, While a crucial test for materiale developed will be their
succese in "pilot countries", an sffort si.ould be made to put such
training materials in a form that is of general appiicability to newly
developing countries. This impliss an sxpanded testing effort after
promising waterials have siown their value in a few countriss, There snould
bs modifications to this material to reflect experience, Out of euch an
offort would come courses for varioue levels of economic administrators,
including political authorities, While a large part of the effort would
have to be directed toward project development, the program should
include all the steps of econonic development and the full deeision

making-planning—aetion cycles The whole range of management activites,

wbbe




including the very strategic elament of full plant utilisstion, would

neceasarily be covered,

3¢ An effort te develop a series of industry studies would be
parallel and complementary with work in pilot countries, A failure te
adopt & format that ias appliceble to a great variety of situations hea
handicapped past efforta, It should be possible to produce induetry
atudies of general interest to newly developing countries by building on
the emosllent Nehrt study previously referred to. The creatioen of
industry studiea is ar activity that can be parcelled out to qualified
persons or groups, provided there is a suitable prototype, A eontral
coordinating group weuld be needed, however. Another task for sueh &
group would be to stimulate and coordinate research to adapt the aide
to cost estimation that have been developed by engineers of the developed
coumtrios,

ke AL & later peint, it would be useful to earry out ressareh
on the development of & computer system to ageregate prejeet wariables
oo thet siere plenning cen be made to interaet with macro plamning on
o prempt and offective basis, A starting point for sueh an effert would
b0 & country thet has carried out project development on & oemprohensive
basis, Thies task is clearly one which can be started after seme progress

hs boon made with ne or two pilst countries.
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