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Kadi product, of course, will not lie connected 
with the sanie activities in every rase, but only 
with those activities which are applicable by eco- 
nomic considerations to the given product. In spe- 
cial ca-.es. such as transportation awl communication, 
serial activities are connecteil, determined by the 
economic nature of the product. 

(hie sector tnoilel in general contains ffl-SO activi- 
ties. The volume of various activities is indefinite, 
tllev ate the variable, of *be model Computations 
should   deten.une   the   volume    i ipiantity )   of   TM 

I I 2       • .  i I Mi 

The sectoral programme is determined by aggre- 
gated activities ot a si'ct.ir model. The programme is 
the amount ot such types of numbers as: .11 i - ". 
V|-.. .M* Kl etc. In other words: the programme 
pr.ivnlis tatgets for a'l the dO-XO activities. 

I he determmid sectm.d programmes will provide 
ail answer to the following «pie-tMlls ' 

What ipianti'v ot each product should lie produced 
111  l'>70 

What are the piojeits for which technology slimiM 
be coiiorude! dui'.ng \'H> l'»~tt ill orde to achieve 
opini.um prodii. !:• in in   ,''70 • 

Wh it shoiiM be   li tie with tin  old capacities exist 
nig  ..ii   1    l.uniirv   !'*><>'  Aie  thev  still  worked,  or 
are thev tiring pi'instructed or discarded.' 

Whit Unid and what si/e of new factories should 
be  built "' 

What should be e\|Kii!eii and imported, in whit 
i|iiantit\   and to and from which countn ' 

The model deal, with the plan prepared b\  »radi 
tion.il  methods as an oflicial programme.  The  tar 
gets    elaborated    by    traditional    metliiMls    i bdancc 
mettimi > leprescnt "lib one of the possible variants 
The model produces moie valiants and provides an 
oppor'umtv for simultaneous comparison ot a nuin 
her ni alternatives. The programme is an aggregated, 
complete  production,  investment.  Technical  develop 
ment,  export import plan of a  sector at the  same 
time   The  r vaines, variables, of cwrse cannot lie 
determined voluntarily   Thr programme should con 
tain several real limiting factors 

The realitv of the i>n>gramme détend« on the 
reality  of the limiting fat-tors   Such limiting factor« 

r 
From mordo! 
ocortormot 

«i.« 

"I        faawtmlfTO I 
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«i.» 

are, for example : the upper limit of export, capacity 
limits and technological proportion within the sector. 
Therefore the elalioration of preliminary studies 
which we mentioned earlier has a decisive importance 
from the point of view of realistic model and pro- 
gramme construction, since the limiting factors of a 
programme should be determined by those prelimi- 
nary studies. We may draw up a simple scheme of 
relationships between limiting factors and programme 
(as shown in the diagram on page 125). 

Basic computations on the sectoral level are pre- 
pared with linear programming, that is, both limit- 
ing factors and function are given in the form of 
linear equations. 

(h) Sensitivity computations on the sectoral level 

One part of the limiting factors at a given mo- 
ment is independent of the will of the planners (ca- 
pacity limits ì ; another part can be changed during 
the period of calculations (investment funds). 

When the optimum programme has been com- 
puted, computation of cumulative effects induced by 
anv of the changes in various factors of the model 
Incomes easy. The object of setttitivity computations 
is to measure the effects caused by changes of on« or 
another factor for the sector s programme as a whole 
Therefore, ttie sensitivity computations play a deci- 
sive role in the process of project evaluation as well 
as in the formulation of criteria for project evalua- 
tion Changing construction expenses, for example, 
we are able to see the effects of this change on the 
whole investment activity of the sector; moreover, 
changes in output, export, import and other factors 
might lie considered also. 

To construct a sectoral model may take from one 
io two years of hard research work. Rut once the 
un niel is ready, computation of a given programme 
or a sensitivity analysis will not require more than a 
few hours to accomplish on computers 

( c >  HJSìC ttrmputations on the national Inri 

The object of these computations is to rind t!ie 
optimum allocation proportion* among sectors bv 
mathematical programming This method is called 
in the Hungarian litreature "two level planning" or 
the met ho* of iteration. The substance of the method 
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imrmmtf'rimtt 

I In    it.,. IM    '.|..r'   deal»   with   ihr     elation   he 
wf-rfi   t ,.       , ilii;ilmo   md   srleitnin   of   protect»   ^nd 

>ht    tortiniliin.il     imi   pipili ti ion   oí   »n    industrial 
lew lnfii'n in   .trite^x    Sinri   I'MS IS a highlv contro 
uisiiil   ,itl,i.-ii     M  which tu nm< nttt pnitnrtct! km w 
etijfi   nti»tts    t ,|«rm|!v   m the  developing   countries, 
•I»   iittiititMii   her»-    »  mertlv   to  |mt   lori» trd   '¡ties 
'imi-   dir     'i»i n»s|, .|.    H   ifie   tf<hnNril    lf-v< I     mit   tu 
r>t ihlch  f.. ihiittii.n   md fiirmttlHtinn   pro« «dure    < >ti 
i   ilion    |" nutrient   hiisis 

K* 'tllll     fmirt.llllHIS   Mitist   Ite   BWMIKIfll    I      I • )    i he 
'M    |     ):),, , tttl-tltli Mi     I»    folliseli    e sl'll'sl \ e'\     on     the 

•M  .,...   !.>   T hi     t< v <-lo|i'ng  rmintrie»     M  .»1     t   the 
. olll'lll Ills      !||,t«|e      Mollili     I«      nupplH   ihh       lo      lllltllS 

• th/i-d    , minti tes     ->••• «nnl'v     ihe    »)*•< itn     1 y|**ri 
• ini      .11   «HM h  t.iíinv  oi thi st   ronmieni*  ,0 •    h.tsed 
IIIHU    '••   I .111«    Ann riet    Ilo*   f;ir   'St     inferirne» 
il   .«H      III       v      ll.l     fill     I   .»'    il' V» liiplllg     iMlfl'tl     .      Is      1 
.I..,if   is   ,   m, mi r   for   p. ssihlt   roiiM.lir i'n m  l>v   the 

\       mi m     o    In ,1    1 hi    \.irions    level»     .1    wl'H'ti 
IIII'II -it   i.     .i«    1 lo|ini«ni    jitii't.iiririitiii;     '   IM s    ¡'late 
"   I   -• '1    x m   H i    nd tin    ittiift-  of   ilit    indu-trial 

!'•   1 1 .inlint   ti       11 h    with     (I-CIMI   refer 
'i. tu    ti'inl   ro«vir<h    In    1.Inj Inni     if  n      IMMII 

.. .inii.l   ',.   ih,   t,,1 nmi.iimn    .1   sector;il   1 
'1 •    •• 1 H-   nl   |ii i|pt iinttit's   »tthir    1   tiniri     ,r 

I.   .   t  -,      li 'on d   fr um w  it I    nl   . .v 1 1       i   il' v H 
•1 '      -i''   .jo iii.'oni|j   '   i-i 1 H in   \ 

I '1.1     1 1. .t,i, in.     ,1    m  ni| 1.      f   I'liliM-i'i-     trt    r» x ¡ 
1 <       •     ''un    m   1 hi   1 miint   ut   tri»-   -tin   ••  on n 

.1       ti 11,1 t   1   : IK   II   1 10.11   o».I •*< lectn>n <4 1 in 1 if 1 is, 
'    oí    i'      II'I'II.II   |trt*jt tnitituit?   ni   di > • ' 

• 1   • 1       .oui   11       ••    ir< 1 

l'i • -li •'< |iii.t.i,il>ilirs rrrerta tn the establish 
'" m -t it« -'it, nil iirüi'n, m »hnh 4 ftvn 
nudisti i,     -it ili ),'»   1»  re#ectr,l     «ret">n   H 

l'i,   ihftn   iltv   of  influent'iny private «<t'.t   invest 
"int     h-,   »wins    ,n    r|tr   l(jjl||   , ,f   «trini    profit ihthtv 

• *• . , 1      »eeti   n   i   i 

I,     ir**    rt li  hW>   ' ' Ht H ter   ttf   n'ummi«    profit 
it.tlttv   ti»»»   m   iirvelo|)inf n.imi tie«    und   the 
,'tilttr*   fr«ilt««B   rherehotti   m   ro»me«i.n    with   the 
, Hanne II ina;   i«f   H»rh»**ri  ! development   | wtinn   fi. 

\tteM*>n  f» (to»»ti 1.. the *<l'. intuir*    m  resolv 
mi it» il  1 '•wwmnrnt H prtiMrm«   tK»t «ne*1» attw^ 
t"   iW   w.t. tiittiH    dfiftft. iti<m  ,tt   «n ttw*i   pfiijTMm 
mutf   wttk   m    mlmuwttal   t* Km iti 1*H *)   cimirtt»   «Mil 
tr*Mr<t   11«    ,n    intyjtnl    iy«it «1 h     fW    MM ir»   «rf 
• *m>> m '«,      î«M m -'i t** r    and pM«tradurr» foi 
H*» *M1*'* **m«i   né   «uh | ritriti»»w«   ar«   rhrtt   <,M 

iv«nt  *   «M   *«tl   rm^*»»''»   "»«*   kftM  MM   ifcr 
pr-4>tr«n   r| pwtt«r-M|§ h**n 0tk»i*mt   »rvrt«, wlMrll 

• 4M l'mml V Mían»  K«i»mn.-  1 at» 

m iti baste HnfxirttMwc i« any Mvt|ajet fet rhe 1 
MtMM nf fMtaHnf im+iistry ajwl M iwajticW m 
pf(t)#rt§ f«tr th* rttablislimciit «Í new »rtivrtir« in a 
fiven mduNtrml envtronmeftt, ai rlrarrirird m wtc- 
inm ¥ T 1 illustrât* th* apptiratioti ©Í with pro- 
t¡r^nwies, refrrcmr i# mack, m Metioti (J, to a 
ipreifk exatrtfitc relating to the metal-transforming 
ni(hwtr    in  I rufuay 

I,«st, aitrr ¡xnntiif <tJt, m «tretuin H, that the 
iiwtttfnc»i ut prnirrt evakiatM»« and setectHm nmst 
iltirt he envi .»fed finen i.ther »ngleti, unrt inner teal 
with tnve<tt*nem d«Ti»toe>» in the frame work of an 
industrial tirai«-?,. tl>e irtmii prenenls a few enn- 
snlerjttintia 'm thf irmch di»(iia«eH prr»hi,ni r4 the 
short.tjfe of prd|((ts, fcir which it S>KK"S,,>. in SM* 

ti n I. an int r|>ret»tiott hfff-nn*; fr ,m that in 
1 iintiiiin currency. 

A.   I Nin >- raiAi rtlKJAX VII NT, 

An mdusirial neveI"piment strategy rontists, in 
t-eme. in the establishment of Tmnties for the 
jui-tanre iif pnhlH- nmé privat« investment pohrv at 
the level of the nmjoe serturs of kwtustry and of the 
mtraatrnetitril f;irilities exerting the greatest infhi- 
etwe on in<liistti;il fwiMhtrtivity Siirh a strategy, 
nutre or les» exjitiei'N «nd coherent,v (kfined, exists 
n most of the J «tui Xmenran countries. It mav, 
however, h formulated m different way», dejiemling 
1 11 the nature of tlie existitvg devekopment program- 
ming. 

In sonse (H*es, an intersektoral order of prece- 
dente 1« estahhshed «Wrectlv, the priority tectnrs, 
snd «ven the production and msresiment target! for 
eat h are eapresslv inducted th« liittrr forming all 
mtagral part of an over »II devetaftmfnt profrMmm 
designed to maximtae national inrome aexî «ften, 
ir, »'Mnion to further nther ohrartivei of a diatrüm- 
ttonal churrete» or relating to the external »atwar 
of the eeonoMtv In ffcw rategnry are to he tes—tf 
rntNMries where a «IrvelopmepX arogrammtng or 
nUnmig pr <e»s is actnuHv iinerr way, these ar» 
not vet in the majority m Lattm Amtrira 

In nther matatsre», mahaatrml 4rvelupment priori- 
ties are aufnid mtMeertK, throsagh the proemtbja- 
hon of prwwtrv rrüaria tor th» aafroval of m«li- 
vi.h»al atwtimnt prnjartt haaaa] aa Int aa«*^rtal 
et mréuiian of earh  aaaaVrtaiiNaf la th»  aavmg «f 
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development rests on a scries of invest- 
and promotional activities en the part at the 
and   amate   •actori,   which   are   not   pro- 

grammed  but barely co-ordinated   through  the  in 
conti vea  and restrictions embodied  in  the  priority 

These criteria of course reflect the differences in 
existing conditions, aptitudes and hasic resource« 
available for industrial development, as well as each 
country's institutional structure, and its ideological 
le attingi or the tenor of its over-all economic policy 
During the last two decades, the industrial strategy 
prevailing in Latin America has consisted, in must 
caaes, in an import substitution policy twscd on 
severe and not very selective restriction of imports 
hath through the customs tariff and by means of 
quantitativ«- and exchange controls. Recently there 
have been signs of a tendency to adapt this JKIIICV 

to the new conditions currently to be fourni not only 
in each individual country but in the internati!mal 
sphere. At the nation«! level, an advanced stage of 
industrialization is being reached in respect of con- 
sumer goods, some of the simpler types of capital 
good«, and intermediate products. im the interna- 
tional level, both the formulation of regional inte- 
gration schemes and the opening up of new pros- 
pects for the concession of preferential customs 
treatment bv the developed countries on a basis of 
non-reciprocity are leading to a reshaping of indus- 
trial strategy, with greater emphasis on st'ict selec 
tion of the industrie to be promoted and the degree 
of protection to be granted them The promotion 
of exports and he redistribution of internal income 
are emerging as new development policy objectives 
which are not always easilv harmonized. 

A certain number of I-atin American countries, 
however, are following a middle course between the 
two linei of industrial development strategy of which 
asentían has been made. The countries in question. 
oartsmnding among which are Brazil and Mexico, 
nav» drawn up successive sectoral development pro 
gramsnea, that is to say, programmes comprising 
'iromsctim and »>. estaient targets, allocation of 
resmsrees. defmttion of the spheres of jurisdiction 
of the public and private sectors, and a set of 
incentivi s and ether economic policy measures 
whom application is confined to the sector concerned, 
with due regard to the reciprocai compatibility of 
the varions sartors' requirements and to their con- 
sistency with the country* over-all growth prospects 
under a general programme of an indicative type 
Sortoral programmes on these line* have been for- 
mula tad and applied, generally with great success. 
for the irtstaliatine, or expansion of the iron and 
•teel motm -venale, heavy wwtaJ-transfofWHng and 
ahap-bnilding and chemical indttatries, among others, 
in »email and of the iron and steel, petrochemical, 
tea tile and oilier industries in Mexico.1 

1 Tlw   feaawar ea avtmtrial  •engeamaaiaf  h«M  h»   rite 
IM Martas» st Sau *Ma. »ra*Tl. ia afaerfc I'M* '«at 
•#***' ef aar Vmué Wanes» * mmt m /•aWeiai' rV« 
|Miiisin i.    Uans*    Menant    auBakatìen.     Sax     N.. 
Mlllli   anatrasi Lahn A—lisa'i eaaanaacr MI the aaW 
al aaatattriat stsaiannuuj. a* «MH at mat al «me row* 
sew« "m Ana aae *hr Far last ani. in aeanian   *••«••( m 
•Wtaeaat revww tat aMmaia, seattanw ans ewsine <A prn- 

It is worth-while to give a fairly detailed descrip- 
tion of the kind of sectoral programming success 
fully applied in the more highly industrialized l^tin 
American countries, since the relation between sec- 
toral programmes and the evaluation of individual 
projects is a particularly imiiortaiit problem, to 
which reference will be made later. 

The sectoral programmes which are beinj,' <lrawn 
up in Latin America relate simultaneously to the 
installation of new capacity and to the moderniza 
tion of existing industries. They therefore include 
the formulation of investment objectives in connexion 
with the expansion of capacity, ami the establish- 
ment of targets for the improvement <»f productivity 
and efficiency in existing industry, with a view to 
the better utilization of investment already effected, 
while at the same time they lav down measures to 
promote the fulfilment of both types of aim-- These 
programmes are particularly complex in so far i> 
they relate to the modernization of existing enter 
(aises, suite the close interdependence of the vari- 
ous factors which influence the level of efficiency 
that might to characterize a modern industrial esta). 
lishnient means that thev can be t ••ached only 
through corrective measures designed to nrndifv all 
of them   simultaneously.' 

The adoption of an integrated :I|»|M• ».i«-h to the 
formulation of measures to promote productivity 
and efficiency in a given enterprise, so i, to deal 
with both factors at the same time, is attended by 
two principal difficulties. In the hist place, many 
of the necessary steps have to he taken ou» le the 
sphere of action of the enterprise itse't ( ieneraMv 
speaking, this ;s true of the improvement of raw 
materials, or, in other instance-,, of the trimnip of 
manpower or even advisory assistance in < ert.iin 
special aspects of internal .rganizatinn Secondly. 
some of the reforms required are particularly diffi- 
cult to put into effect, since thev call for i change 
of attitudes, procedures and methods which are ob 
structed by the sloggi h addiction to routine char 
actetistic nf manv Ijitin American enterprises, rspt - 
ciallv in the traditional branches of indnstrv, which 
are precisely the sectors where the need for re.r 
gani/atinn and modernization is mn,f strongly felt* 

An efficacious way of dealing witti these difficul- 
ties, ami of encouraging the adoption of an rite 
grated approach to the improvement of an interpuse, 
is to prepare reorganization and modernization 
programmes in which all the enterprises (»longing 
to one and trie same branch of industry particípate, 
and which fake into account all aspects of ihe neces- 
sary remedial action Factors that individual enter 
tirites bv themselves can do nothing to modify, SIRII 

as   raw   material   characteristics,   can   be   corrected 

grtmmiflf  it  the  «e<-»f"»l   level   in   'Se  metal T*rn(<»rii:if 
hemic»!   p«ta Mid  S*a*r   snH lentie inluMrte«    mm.:,   m 

nV light of what hairi heen -km* m latiti  Amene» 
' The caantKNM thai mutt he fulnlW in r<Vr in rnw 

levati of •eatuctivtty ami ileum«»! r#w >ein v n< I .am, 
Ameritan KwHu'rul esubtitliment« and %*•* »ft'ife» t..r 
pfiKi«! -i( then, thr ng-h »e. 'nf«! m*tr-n «otujti (,i 
gramme« arr art forth in "(''••• • !>Hmwi <t» U '"or-on ie<ni(« 
•narr ' niait ma« 4e }>rn4ianiviita<l y perfeti urn*:- lenv, t» 
(arroma    <tni#r'il' sT   ft'I.*  ' OM   14  !  f, 



through ¡"int action m ih«- part uf the industrial pared, that is, («'fore their profitability has been 
estai.h -^1 in li-nt s concerned I lie inertia and routini' ascertained. In ather words, while it is true that a 
habits tin; n-ist the m.r .«hit tioii uf change, in hr>dv of individual investment projects constitutes 
intern.i] organization ran I«- ehiiiinafil or reduced an integral part «if anv industrial development pro- 
In   nu.iti-    it   metl M.lualK   applied   incentives. granirne,   a   problem  ;nav  arise as to  which  in   the 

lh<    objective-   uf   capacitv    creation    are   i   ten "-"-t   appropriate   order  of   proceedings   as  regards 
r. ' . i. • t    m   two   WU-.   to   the   re .rganizatiou   ami ,M,> | »reparation of the programme and of the project- 
modi nil/a     ni    «-si-nug   iiidii-trv.    C )u    the     me whu h give it a specific content. 

i, nul    .iddiiioiial   prndiii lion  t.igets   are   laid   down I'lii* problem, which appears to be a mere «jues- 
,i    i ' oinpi« ni«ut in the «•nde.iwiir to expand output turn  of chronological  sequence that conk! be prag- 
ilit Hi^li   the   niipri'veil   u-e  ot   current   investment; iiiaticallv   resolved h\   means of successive approxi- 
.itid on |t,e    ilier, tin   sei ni industrial  jmhcv tuca,- maintis.    would    seem    nevertheless    to    entail     a 
n'es   i,   -o  de-iyned  a.  in he  applicable,  as   t'ai   as i'uidatiietital decision concerning: the relative weight 
pò.,itile.    In it h    'n    neu    und« .takings    and    to   the to    he    attached    to   considerations   of    profitability 
m •!••! ni/ilion  ni   those alrtaiK   in  operation. uiecrssarilv   of   a   prepmderantlv   static   character) 

I he  over ,,|!   iipmivh to the  programmine of a :,'i   «he    one   hand   and.   on   the   other,    industrial 
whole   mdii'". il     -l'i    11 ut -   covers   iioth   e\i-ting trategv    considerations    i more   strongly    influenced 
m do    i.    .in.!    ine    ¡i: .lallation    of    tnw    production ',v   'inestinti,  o|   dviiaiuisin i,   in  the   formulation   of 
uni, iinhistri.il   development   progranmies. 

There is, of course, no simple or general solution 
I!     I v vi:  \¡;.i\     v'.ii     M.i i nos     m     iMii -(RIM '"   'his   problem  and  it   will   have  to  be   dealt   with 

I'wuii ,     wtisi    IOK.VI   ni v i i.opvti -, i   I'VHI.II realistically.   The   usefulness   of   the   application   of 
profitability   criteria   with   a   view   to   determining 

Moth    the    pt.piiatio'i    and    the    .valuation   and .eelora!   prioiities   is  most   likely  to  vary   according 
s. lection   ot   industrial   ptosis   are   based   mi   te.h- ,,,   ,|„.   |,.x e)   .„   „ .„(.i,   ,n),   programming   j*   ,mder- 
iii'liie.   .m I   priieediiie-   which,   although    tliev    aie ,.-,•,,.„     \\|„.r,.   development   programming   is   at   its 
CMitstaiitlv    heilig   rev ist d   and   |ierf.cte,| '    ire   n«. .-irhest   stages, or  in  the absence of anv program- 
wll known to need distai-.„m here    In  the present mitl>; at   a]    ¡m,,]v¡n>, an industrial strategy «letincd 
repmi,  ...n-ideratioii  will  he given   otiU   to  tctt.iin „,|,.¡v   ,„   UTms ,)f general  criteria,  the  application 
i|-i.'-!ioiis   .111-111-   out   of   the   interr.iationships  h, ,,,- ,,,-,,titahihtv criteria to individual projects might 
'un-,,   indu.trial   pmgr miming  and   project   évalua m.«h«-   a   useful   contribution   to  the   formulation   of 
in.it :a<A    election sectoral  targets. 

I he   i ••li- of   individual  projects   m   industrial  de T|„.   „,,„„,   m;lv   i)P   sal(i   ,,f  t(lp   ,,,«,„   extreme. 

ni. nt   programming  fit-i-t-   m   meeting,   am namely,   the  case  of a  very   elaborate   development 

programming and of an industrial strategy defined 

it   m.! "Oeiitioit.il cltii ien« v  objective- th it 

• i-t.iitlv    with    the   volume   of   ri'si Hint's   ,i \ ailaî de 

""    p'odiKt    and   investment   targets   established ',s  :,"„   mt,Tra|  part  t|im-„f    |„  slll.|, rases.' the  ele 
m ila- pr.'gi.uiiii.e in .|iit-ti.u. a- well ..- those ments ol uticertaintv mentioned in detail in the 
'••'.ii.e.: t.. ih, nu.,! n, nient ot operational elfi paragraphs below are limite«! in scope, and thus the 
. a m v io evi.tine uilii-ii ie- 'I liei e is nothing m formulât ion of sectoral production and investment 
t1..- d. tmiiioii ,.t this ,,,|e that is ,p,'ti to . onti.'. er-v i,rgets. based tuainlv on profitability criteria applied 
Ih. noe n no lungi t tt,i". howevei . once attention .,, individual projects, aopiire, greater viabilità In 
i- tiiiii-d It..m tin coiitnhntion inane b\ th« cveiia the intermediate case, that of an industrial strategy 
tt .ii m.i tl.ati..:! ..i project-, through the above coii,i>ting of sectoral programmes linked to one 
m.ait".m.I ton,, mi na! ptm edutes. t.. ih«- dii.iiiii .mother either hv a very vaguely • «If tine,, general 
n,t.."i .a the ; a.'ii a.ni-ie lare,»- Ih, ipieslion thin p:. igramming framework'or by simple over-all pri- 

lli- ih,    -e. tur il   ptodut-tioii ,,,„..   criteria,  us.-  might  lie  maile of  more limited 

profitability «riteria (applied to individual projects i. 
c" '• -ink,- ni. an indu-trial dcv.'lopineiii programme p,   ,<„.   ftl||,,wing   paragraphs  a   few  arguments   are 
1 '"   «"¡"s1-'   "'.in   i   mas, ..i  prop- -,   -, léete,I  :md adduced   in   siipp.rt  of this tentative conclusion. 
ariane.  I   in  oiler    .|  priortlv   on   t.      'usi-  ,,i  (--.'i 
v. .it,"' ,'   tiriH-edui-.  and   priv ,te   an!   s.,,,'   ; o.M (.     ., ^   ^^   ^ ^   ^ numuy   „,„,,, A 

.i'.'litv    etiti na.    . ¡.p it'll    ,mtsi,ic    pi,     ,'in'eM    ..( 

«It itb   d, lined   indu -trial  sti.itcgv Another   ini|tortant  problem is that  of the (xiwer 

I In     loimi'.latioii     f   an    iidiistfa!    pt. gianim« <'•' government  authorities to exert a real influence 
ii'ip'i, .   th.    , st.ihh I MI. nt   of    t   gr..;ip   ot    „tt.'il on the  channelling of prhate investment.  How can 
pu., l'i,-    I'ht   i'ii|iar..ti'n and e ahiatioti of pi -..jt ct- 'be   exécution   of   the   vast   h,«lv   of   private   sector 
wi! h.ve to t.,k-   plai-e within th- framework -, t up prop-cts   that  ;>r«   not  «Ie|iendent u)Kin  the approval 
In   tin,   -v-'eni   of  pilotine,,   and   should   prohablv "'  -im   public  institution, or even on long-term  in 
not   Ix    uttdcrt iken  until  it  has  heen   «-<.(.iblislied    It terna'   financing. I«e subjected to a system of priiiri- 
ni.iv   In-  ask.'.I,  however   whether   pn  rities  can   in :""-    whatever  it,  natur--   It   should  I* mentionr<i 
tact h.- assigned N'fof the ironvts have U-en pre "i   this   connexion,   that   of  the  annual   investment 

itemplate«?   in   the   «ievelopment   plans   of   some 
ititi     Vmerican   ciutntries,   among   tlveni   Bolivia. * i-ni      ! ., M'Tif-'i ili »n    .i,   itiise   tei lim.|,it «    ani   nil. 

n .lar,,  i,  : rrse-ar.t  .it  iti.«   ,vnii*..,..,mi    Mtni .TI  m.o   .ils. ,-   ,        t „ i \* i     o/\ 
i- .Mi.tr ..( *n I. I \ .ti„»v ,.„!.i„hr.j ».  iwmher \*t ( '"'»"'»«a -«--«I} rnrfueh. «0 (*r cent, on an average. 
if i«»,*'     •«    ,' ', t. -m,.     ,'1.-,., if m,-m     ;>..,,ir    ifinir.i '" e arm. irked for the expansion of industrial sector» 
Ne..-     , ,,t.iii.«ii.si   sjir,  \      vs ¡i«,:. alreadv   existing va HV country concerncil   ( Hilv 20 
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per cent corresponds to the launching of new activi- 
ties, and it is probably in this field that the greatest 
number of latge-scale individual project» is con- 
centrated, requiring government hacking of one kind 
or another (internal credit, importation of equip- 

ment, endorsement of external loans etc. I. 

The application of the priority criteria involved 
in the industrial strategy to projetts included in the 
first category, which are not expressly government 
backed, is therefore dependent either upon the estab- 
lishment o' i system of registration and prior author 
ization fur the expansion of existing industrial 
enterprises or the launching ol new ones, or u|x>n 

the subordination of all direct or indirect govern- 
ment controls over the economy (which would have 
to he efficiently applied ) to the industrial stt itegv 
defined. 

Wither if the two conditions i- ra-v !>> '|".''v 

The freedom of iiiiti.itiv <• allowed in mo»t ot the 
imitili American countries, a practice—wh itever it- 

merits or shortcoming-.- -not likely to he ea-iK 
modified in the near future, make- the fulfilment of 

the titvt londition diffitult The »''und condition 
would entail mainly the manipulation of tin whole 
credit s\ stem and the fiscal and oi-t.n¡s 'arirï 
regimes in terms of tho.i- [•irgets and prinritit-. .iinl 
could be »thieved mm through the establishment of 
a far more rigid planning system than the indicati.. 
form that is being instituted on an increa»inu sede 
lliroiighoiit Latiti   \mei ica 

I ).     I'KOFlTMIli ¡"l'y IT-TS       !\ 

(Ol   \ lPIKS 

The factors distorting tl» profitability usi», in 
resfx'ct of individual proied» in the d.-ieliU'iiig 
count rie- are widely known and will lie referred • <> 
ver\   briefly here 

In the 11r-it place, in view "i ''" prren'mi» ti.V'.ire 
oí the price m<-< hanism. prodi it : and tacior " irl>-t 
price.- do riot alwavs retlec* the real co»t to die 

economy of a S|KTIIIC undertaking \n eifort lia» 
lieen made to ileal with this obstacle through the 
system of shadow pn.es. In this tesjieit, tl-- follow 

ing may be quoted from the report of the *- uiinai 
on industrial programming, held at  >âo I'mio 

it   has  been   suggested   that  a   plau-d-V 
approximation of the 'accounting prices' cui.l h. 

pr  vided by  a trial and errar met h >d   This would 
involve s« lection of a  errtam  »et  oí factor   price- 
on   the  basis   of   which   the   profitability      •   the 
candidate   projects  would   be  calculated    < »n   the 
basis of these calculations the project« would !» 

tanked .11 declining order of profitability  and. h\ 
comparing   the   resource   requirements   of    the*«' 

projects against the resources available, a  mavì 
mum Kt of projects would be determined corre 
spending to the limit   of the available resource» 
It would be. of course, a sheer and unlikely  co 
incidence if the first  set of selected prices wert 
to lead to simultaneous exhaustion of all resources 
hy the set of projects determined under this pro 

cedure   It is more likelv that the supply of only- 
one resource would be exhausted, with an excès» 
of others »tiil being available, which implies that 

the price of the exhausted resource has hi en set 
to. low. Through successive adjustment of prices 
and iteration of the described procedure, a set of 
projects would be found th.t satisfied the np'i- 
mtitn solution since it would absorb all the avail- 
able res< airees. '•' 

This over-all procedure for -ucee.»ise applications 
ot   shadow   ptices  in   proud   ».election   -..ems  con- 

ceptually   corred   a»,   a   mi .tils   of   maximi/ing   ibi 
produit deriving from the resource in -born-I »up 
ph.. but would prohahlv  prove  unfeisible  owing  to 
the practical difficulty  ol  inducing the p-i.a"   -o'or 
to ouest and npt'iale on the ha-is of    1    ,i,,v\   ¡.no 

It  would h;   tieiessarv   I., "correct     tilt   mail ri p n < 
'..   indirei! measures  i niaiiiK   tavitmu   .  in ..oler '< 
peisii.iile  u   ¡,,(i'l  oí   ib,    ptu ¡i,-   „'(¡.i:   n,   '..',|,n\   tin 

• 1«   -11 • ' I     1 our   C      \\  ''l'i       l|      .,      Itvoeiln'f.i      ll    .1      \ .1-1 
|K ¡s abiliti» -    ne  open, d   up   b.    an   < • • • • a: ..    j.ob,( , 
tit h!« rateK   annul  ..;   . artecting   if,.     I, n,     ,,, :,     m 

• 'a     pi :ee    -\ -t' la,    it    i-•    nonet1.! 1. noe   d, ,'i,     •, 
• s (.ect   I   11  HUH li  |r, an    .¡uh  a   o an   <    ri   : ' •     ;-IM : i 

<•''    ii.i'iistrv    (a-   opposed   to    pub'.-     ooia \« 
»t.lted  In '   •'.'. . lilt   ill.|l.i i In. II'   !. i    [ili   ¡  '   '   ,'        . l'    'i, i    i 

illl til     d'I l-Hile.    tinnì     lb,       »t Old]"  i'  ' '    d..w 

prn'es      »     nini,     |,|    ( I ,.   J     w 111   III     !',• 

-»ecto'al programme and ;.s   ¡:i  "l'egi .'       t:  du o,.| 

-ei   ndb .  tluli   arisi -, the   a !   i ,i   e  • :    .. . '   ' 

¡Ilg    !"    lot     dllfliliiU     ot    in!; ... jut ma       -a;   ¡..i.ci. ••• 

ot   a  dvii..ime  nanne   u¡  p> ar due".   . ;  •   •   ,       -, , 

•ill li   ente: e,   ari    M-I d   on   .UM • n' ,i      i    -,,a 

the\  •• UHI e  niellili,   ceil,m, ti,:.,"   -,,o.    ,.    . • . -ri- .i ¡. :. 

pola l      tills    III   It lilla   of    [i.   .';! Ho      ,    •'     -    i i e,   a . 

relating  li  pel snn. i'  .in,!  fu:,       •' i,  .            !   1,1., 
tit.i..   the   -;i ni lice  .a   ,,indie . »       i,,,    '••••. ¡ 
eilt i     'i    regional  dt .e!.,pua i,-      ' • .      • • •     ' ,, i,. ; 

shadow    ,a u c»        ca arK    m- ele ...    •   • 
stub t ¡loie s 

\notbt I   faclnr winch ir ,„i .     •    feti. , e '   ' . • 

•  ..roup ut pr.'ijects m order ol  pri..:•••.   t •  'oí-, 
'i    ei nie.      Ill   f. nu -   . !    Ij,i-Lt       •  a • , '        ;,•., 

of     "t ia'.   w nimm  teg, ulto,,   pr   , . ... .    ,,,   n:v,,. 

a    de\e|..p!!!en;   -trait gi     • »    i: .     m  ! ; •    e,. 

rC 0 o .Tille     ll.lllli VMi'K     >•. afilli     '.'. '':.''      ,i '   i       .: e,     ; 
( alt alateti,  '•»nun  ..in-..     ,,i id,.-   HI     a,   -n      ., ,     ,,,, 

' -it   lì    \llienc:i-   exjM ! lelli i .    .! i-   g: . -        :  . I...-, 

( otidi'ioiis  ..I  cbti :i.    mil..i ••;,     ,     <   •     . . .|   t   •.•' 

•h-'or'   t 'it   bao-, lor      o uf ita a   in • :n;i        ,•    . 
pr-. luci  and factor  pi . i 

An   unsi.ililr   tnarl'i    r...cr\.     ••' .| :•'.,'!..' 
ag ..in t   nni.o'l- .    m   w ' icb   rapo   ••   -i    i a •; 

coii-tantU   t li'iiiüiiii'    '..'h  a-   "-gar!     "<•   o" ,'e • 
• "i   «rued   nul tin   It w    or   or, ,u i "-a,    r    n ... 

the tortigli pawtients  -¡tuaia n 

I 'ii'-'ir'tMig   lAch.'i'ige   '   ••        •'     i'"i!g     r     e'     :n 

-•'doe     basis     fur     if.       ! n'e| n . • '. a    ,:     . . ,t    (,..   .    i.     , ,t 

frirr-  and  not- vlcdi   e.  n.-. .-  ..if.   fa    r« -i« !•••-••    , 
decision on «b'tln-r • r  not t . taiteige •••     MI' •   .•.•. 
facture a» a pt-»ible .dtenii'e •   • ,  ne-..,.' 

< ''her   tactor-   wen h   •.••: '   •       '¡-.-.e •   ; •   ; . ;     •• 
;t -t» for partirei r  ;•"-   ,-•          il     e , •    ,  •  .,,' 
prior,",    t ri'e; •     '.•! , /.,     ..     .1,, 

'tt    ••„!-•     :rito  .¡t c lira   m   .--!.'      '.rig    : ne   ¡»..a-, ' 

1   le"!    \:,U.ie>   puliltil    I,     Sji«       \"..      >A  l.   lu.   ¡,     1" 
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concerned. In this respect, the situation may be 
summed up as follows: 

In the preparation of a given project—for the 
establishment of new manufacturing enterprises or 
the ex|>ansion and reorganization of existing activi- 
ties—determination of the physical unit inputs en- 
tails selecting a specific level of efficiency in the 
combination of factors of production; this efficiency 
largely depends on the enterpreneuria! factor and 
it is often verv difficult to forecast with any degree 
of accuracy the entrepreneurial capacity that will be 
revealed in each particular case; 

H'cause of the close interdependence linking the 
new enterprises in countries in the earlier stages of 
development, the unit prices of inputs, as well as, 
in cernir, cases, the physical inputs themselves, are 
often a matter of guesswork ; 

The lack of data especially designed for develop- 
ing countries frequently leads to the use of input 
estimates baser] on the experience of the indus- 
trialized countries, whose performance levels are 
clearly far above, those attainable by the developing 
countries. 

K.    ClIANNKI.I.INi;   OK   JNVF.STMF.NT   TIIROt'Cl!    SEC- 

TORAL   PHOC.RAMMES 

l'art of the solution for problems sudi as those 
inenti«med above might lie in the systematic appli- 
cation of sectoral programming with a high tech- 
nological content, ha-cd on diagnoses of existing 
industry and the evaluation of the capacity to de- 
velop new sectors through the system of approxi- 
mately estimated (witential costs for sectors of 
industry and not necessarily for industrial projects. 
The Kcoiiottiic Commission for I^atin America 
i I* I \ i has work eii consistently along those lines 
for suine yea» s and it might be useful to present 
sonn- examples based on the experience gained. 

In the first place, there is llie i|uestion of shadow 
I'tii' - It it i-, accepted that they have lieen calcu- 
lai« .1 oin'itK, tin |.iobl-in is how to induce the 
pi i.it« siri.,1 i > apply them, in the sense of using 
il.« in tu piwrn theii imesotient decisions. The 
soluin'ii nsii.iüy put lorward n differential taxation 
in Inch. h..»\«t i usi-, insurmountable practical ditti 
(iihie. Win!«' stilli a nu asure might prove of value 
fot ¡'iil.'i. -i'i!..t dm ioti-, it is hard to sec how it 
coni. I "opriate" ir tin case >t the huge investments 
VM i. li tin- pm.itr .eiti't' is constantly making. This 
ptiUcni couM new t'hel« ^s he dealt with success- 
fully tht'"iigli a sines of constraints within the 
• '. :m\\ nk ut .ec'iCil iitDgiaiimiiiig A programme 
t..! tiiodrriii/ing .imi ?e c pupping the textile in- 
«liistrv. Im example, iiakis it pissible to obtain in- 
M >; 11 M-TII il iisi..us (.'miel' ut iei'hmi|ues ami npiip- 
iiini! most COM paiihlr with the relative pro|x>rtions 
.'t ''.i factors prisent m each case i which are con- 
sist, m with cxistim imhistnal t'atcgy aims and 
wl-iib. ,.| course, will ci:!.uti!\ not ciiincide with 
those T i -;iltiu^ ft in simultaneous entrepreneurial 
im'i.ilr, es * 

" ! '..    «n.iili""|/.i'.iìti   aihf   n- njtïipinent   programme   pre 
;siii  '  t..i   Un/'1     tettile imluilrv -Ilústrate* this ;«>«sit«ility 
i«     • !«'•   lu  iV'M.I thr large «cale dupla»ranni • >( ma'ij».»er 

F.   THE PROBLEM OF FUTURE EFFICIENCY LEVELS IN 

PROJECT ELABORATION 

Another problem mentioned above—that of un- 
certainty in regard to the performance of production 
factors—is no less serious an obstacle to the appli- 
cation of the conventional project evaluation and 
selection criteria and could also be resolved within 
the framework of sectoral programming, as part 
of a specific industrial strategy. Latin American 
industry—particularly in sectors applying discon- 
tinuous processes, such as in the metal-transforming 
and textile industries—are characterized by efficiency 
levels which are both very low and represent marked 
variations from the mean on the part of individual 
enterprises. These variations are not necessarily re- 
lated to parallel variations in the level of capital 
formation or specialization of the enterprises con- 
sidered. The basic element in the variations 
encountered—which exist to a greater or ¡esser 
extent, although always to a marked degree, in prac- 
tically all sectors of industry—is internal organiza- 
tion, which reflects the unlimited variations of en- 
trepreneurial capacity. 

In this respect, some of the data relating to sec- 
tors of industry which have been studied recently 
by ECI.A are illuminating. 

To take Uruguay's metal-transforming industries,7 

for example, in a selected group of sixteen enter- 
prises engaged in various types of metal-transform- 
ing, though fairly homogeneous as regards their 
products and the equipment used in their manufac- 
ture, it was found that the output per worker ranged 
from $2,300 to $9,400, or a variation of between 1 
and 4, the mean being $5,500 per worker for the 
industry as a whole. A similar variation reflects the 
wide range of conditions obtaining in that industry 
from the standpoint of internal organization and 
operational efficiency. 

In Brazil's textile industry, there is an even wider 
variation in manpower performance from one enter- 
prise to another.* The average output of the cotton- 
spinning industry is 2,000 grammes per man-hour. 
The figures for individual enterprttes, howevf -, 
ratige froin u-ider 500 grammes to over 6,000 
grammes j>er man-hour. This great difference in 
productivity figures from mill to mill is not, how- 
ever, related to parallel variations in plant size, or 

a»   a   ifs'ilt   of  re-equipment    'nearly   80   ¡*r   cent  of   the 
machinery in use is obsolete)  at  too high a level of auto 
mafion. 3 study was maiie of the alternative technique« and 
equipment  available and a   «heme   proposed  for  carrying 
out   machinery  replacement  in  such  a  way  as to minim it 
un.-niploym  it,  without unduly   sacrificing operational  effi 
I'lrtu-y and costs   This investment  policy would be applied 
through   a   system  of  incentives,   which   would   make   the 
«ranting of  tax  and rinancmg   privileges conditional  upon 
the adoptioi of tiThiiiipiei ami equipment considered suitable 
•A ohm   the   context  of  a   programme   formulated  for   the 
whole textile sector. This would give rite to entrepreneurial 
«leriMoiis in accordance with  a  system  of implicit  shadow 
pru-es    See   The   lestilt   industry   m   Latin   Amursc*     ¡I 
''''.Mi/ fl'nitrd Nations publication.  Sale» No : 64.11 G .21 
hapten VIM  ami IX. 

1 la industria mecámea drí  Uruguay   {E/CN 12/743) 
» The   tfxlitr   industry   m   lati»    America     //    BrmtU 

' I'nitni Nations publication,  S»J«es   No.: 64IIG.2)   chap- 
ters V and VI 
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in the level of modernity or obsolescence of the 
equipment or product; or in this case, variations in 
the fineness of the count. According to a multiple 
correlation study based on the data deriving from 
extensive field research undertaken by F.CLA,* 
those factors are not chiefly responsible for the 
variations in manpower productivity.1' This means 
that the factors carrying most weight are those re- 
lated to internal organization and production plan- 
ning, that is, to entrepreneurial capacity (in the 
broadest sense of the term), as displayed in in- 
dustry. 

Accordingly, the following difficult question arises 
in connexion with industrial programming, partic- 
ularly the evaluation and selection of ¡>rojects : what 
levels of factor performance should be regarded as 
acceptable in the preparation of projects? Those 
that correspond to the average for the sector ? Those 
attained by the most efficient enterprises in the sec- 
tor? Or, simply, those resulting from engineering 
estimates prepared in direct relation to the project 
concerned ? Generally speaking, such estimates repre- 
sent the "best knowledge available", and indicate 
levels of operational efficiency similar or slightly 
inferior to those prevailing in more advanced coun- 
tries. 

None of these procedili es is free from drawbacks. 
The average level of efficiency is generally very low, 
so that programme-makers are reluctant to adopt it. 
If optimum efficiency in the existing industry is not 
much above average, the same difficulties arise, 
while if the level reached is really high, its adoption 
creates some doubt as to whether the new enterprise 
will be able to attain it. Any new undertaking must 
have its roots in the industrial environment in which 
it is established, and these roots imply dependence 
on a corresponding number of factors that affect the 
prevailing levels of operational efficiency, such as 
availability of skilled labour, quality and cost of 
raw materials, spare parts or parts and services 
purchased or subcontracted within the country or 
area concerned. 

The way out of this dilemma might lie in the 
adoption of a given level of operational efficiency 
and the detailed specification of performance requi- 
sites. The viability of these postulates, however, will 
ha\e to be ensured concurrently with the execution 
of the individual project under consideration, and 
this seems possible only if a transition is made from 
the individual project level to the programme Wei 
for a group of relatively self-supporting enterprises 
or for a whole industrial sector. Such a programme. 
covering the relatively expeditious establishment of 

• I hid. 
'" Thr remits obtained show that in all the establish- 

ment« considered only 144 per cent oi the variation in 
productivity is attributable to obsolescence or »ite Some 
more detailed examples relating to establishment« man» 
farturing the same yarn count help to confirm the vital 
importance of such factors as organisation and administra- 
tion in determining productivity Irretì Kor instance, in 
•pinning milla producing yam count 10 it will h» noted that 
plants of the same ait« («emit 3.080 spindles> and with 
the aame high level of obsolescence show a productivity 
rang« of from 1 to J (JM to 701 gramme« per man-hour 
respectively) The same it trts» of other counts See The 
textile m4*itr\ m ¡ahm America    II. Bramii, pp   TH-T") 

liasic conditions external to the ¡îtcpnse that are 
compatible with the performance hypotheses adopted. 
thus becomes as important for the success of the 
project to be evaluated as its own internal charac- 
teristics, or more so. 

G.   EXAMPLE OF A SECTORAL PROGRAM M K KIK nir 
METAL-TRANSFORMlXi;   INDI'SI KY 

The programme recently prepared l>v KCl.A for 
the light precision engineering industrv in Uruguay 
(E/CN. 12/74.1) shows how these difficulties ran 
1* by-passed. A few words will suffice to explain 
the nature of this programme. 

Uruguay's existing metal-transforming industry 
shows a level of development which in quantitative 
terms is distinctly high in relation to the size of 
the country, since its output satisfies about (¡0 per 
cent of apparent domestic consumption of the prod- 
ucts of metal-transforming activities (consumer goods 
and capirai goods). Hut, fur reasons which it would 
be out of place to dwell on here, levels of tech 
nology and operational efficiency in the existing 
enterprises are low, and compare unfavourably with 
those found in the adjacent countries f Argentina and 
Brazil). Nevertheless, in an analysis of the |«>ssi 
bilities of promoting export industries, carril d nut 
within the framework of an over-all evaluation <if 
development propects and in connexion with the 
formulation of a ten-year economic and so< > ! de- 
velopment programme, the conclusion was nadir.I 
that it would be both desirable and feasible to pro- 
mote the installation of a group of prevision engineer 
ing industries which could undertake the manufacture 
of measuring instruments (for electric energv, liquids 
etc.) and parts or components for machinerv and 
equipment, with a view to exerting them to i.tln-i 
I-atin American countries. This programme was 
formulated in the report mentioned, and consist« 
of the establishment of a group of ten indu trial 
enterprises, employing rather more than ..'.iKKi 
workers, of whom a hi ¡h ¡iro|>ortioii woiiM lie .killed 
operatives, and requiring fixed investment in the 
neighbourhood of $12 5 million Its viahihtv. despu, 
the inefficiency of the existing industrv and the 
strong coni|jetitive jxisition oí Uruguay's two most 
highly industrialized neiglxiurs, is grounded m th. 
characteristics and features described Ink* «I.KII 
have been deliberately incor|>orated in it 

First,   the  products   selected   for   incoi p»ir.|imr¡   - 
the   programme,   for    technical    traduis,    rru t    !»• 
manufactured in plants with a lugli degne    i ven 
ral  integration,  sub contracting  !>eing   |r.nn e|   .,., 
a verv   small  scale    Consequently.  tl,i,   nu« leu-   ,,¡ 
new enterprises is virtually independent ()|  ||:,   . v-i 
ing metal-transforming industrv 

Secondly, most of the nunufai Miring lines !.. ',»• 
installed in the country will he latin, lied Lv foingn 
financial and industrial groups with intern,itional ex 
perience and standing in the corre,[Minding artivi'ir 
These groups will bring in at one and the same tune 
the kn w how, the equipm<nt and a < oiisiderahlr 
proportion of the technical personnel required in 
the carlv stage* of or-eration 

Thirdly,   a   special   intensive   pr.»gramme   of   ad 
vanced training will  lie undertaken with   a   . iew  ff, 
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me. ting tilt   iice-'s 'if the precisimi engineering sec- profitable than the woollen textile indu trip».  Huw- 
tnr :iinl L.Taduailv  re],ku nig -|iecia!i/eiI vv.¡rkers from ever,   the   development   of   a   precision-engineering 
,ilii".'(!   special  ]«r'«grammes   would a,so  !«• started sector   lias  advantages,   in   terms  of   introducing  a 
mi  tec! una!   -tandan's   and   tecnm-logical   researcli. dynamic   growth   fader   and   of   obtaining   foreign 
n i NI,t:iiu'   m-titiites,   ululi  vvnu;d thus  he able to exchange,  which  greatly  outweigh  those  to be  dr- 

itü| ; .11  i1" ir unti   '1   ..I" unt!, rived o\er the short term from investments .selected 

lnii'K.  the  precis.m.   pmdm:-  envisaged  in  the strict Iv.  of m.-inly.  in  terms  of  maximum   prolita- 
pn.-, •.-!.: IT 11.   «mild  te-jinre. in  m der 'n he producid bihtv.   Moreover,  in  view of the element of  gucss- 
11 ' no .;• ii ..): -. .   ptmhit ti m   mu-   ni   a  magnitudi   ex- work involved in  the estimates of the costs ot anv 
. •• luí" 'Í,    nt » • I - nt   'he dome-tic market of either project. es|>eciallv when such estimates are made on 
W, mai    •••   I'M/,!   aimie.  < ici igrapliic.il  proxinii' y a 'lynamic basis, it is hard to see how these funda- 
I. 1   di   i ,,ii-ii|iii ut    i'W   ir.m-pntt   .uni   m. iil-.i ting mental investment decisions can be based on them. 

" '-  ';"':''  ''""""•   ''.  instead  of .m  obstaile. a The establishment of individual projects and their 

'i   i .atea  preci-mn- evaluation from the profitability   standpoint is never- 
M'i" ? 'ii;.'   :•' In  ': \    in   I   i 111.' 11 ; i \ theless  of basic   importance,   and   w,'!   ti' >  doubt  in 

' '•--•« •    'in    'i-     h'iiild   In    tn   plan   ila   ea.,|,;i-.h- effected in connexion with the precision-eugineeritii: 
'M   M   I  ii!;-iiav   at   one  and   ihr   -..m.    tune  ,,!   (1 progi anime for l'riiguay  land other programmes o| 

••n|     ;       '    'H'      » iili   a   o , lamine,,.,]   ',,a-i   tin the same kind): but as a mi ans of ensuring a full 
'•    ii   ih'    i !"ii ••••' -   and   '.pnpiiien:   usi d,  value and   rational   planning  of   each   undertaking   rathei 

'!''! I''     .'/i'./   ni   am  other  ."iiupl     appreciably than as the main criterion  in taking  decision-, or as 
•i  '•'• ii  d.at i s i  i MIL. in  '!.•   i'jiiual'M itinii try a guide to the ranking of various ultimative under 

I bay am :l,t   M  .i,.,!!, a   «  alahtv  oi -it, h an under takings m order . ,| merit." 

i ini;     .:      a- -.il, <\        la!.     '         tl-i      -    >    nlti.ai nl 
• •ne   •'   ¡In    in«     ,.|:,MM      p.ii.:,i.|     \:\<\    -,r !» II     Olili!'   M'l'Ih  vtlov-   ri|.   I-KOIIíI    |\\'i  ATION 

11'     • ii'aalaaen,   -    ap| a,   ,i,,u    ,a    the    gmiip   ot AMI sKI.K ttoN 
•lin      •   o i M d    i,.     «In,    ,.   ai-titiite   a    -ectora! 

• i,.I-e. ni   Ì ••„.,  .¡.a  .,-     |.     :,  ¡    m-:,la        tie   -m, I he   hnc.   .observations   s-t   '.'11   a!...' e   .,M-   !l..t   ¡II 

••'•  niin.it,   oí   !• ,;•: ,„. i„ ,lv    i,,e    i. -  ,,,:n   out ,,,",''''1   '"   nfn!'    ,llt'   "eci.ssity   -,nd   importance   of 

p,,i.,'   pi,,;.,-., a       ,    •'•-lt.,  it    ••:.•  viahaitv " "'' '" "nc;'1     I"' K''1'""'-     f'T      pmmct      preparation. 
•!.,   , mop •..  |,I„N rin.riin  pi. u-s vv.il  I.« 'filiation  and   -iKli'i;    On   the  contra: v.  the  im 

,-t. ..¡'.i.  !   a-  ;.  -.v..old  he i,   the d.fective int-rua' !"'i'-"¡J<"   'lf  .,1CM   >''"' '',l,ir^   '-   "">' U    r, crnt/, ,1, 
-i:   ,'i,:i    oi   di,    i!id:. id,, i    inn- , , .|u .-rt» d '.'"                  ''   ''   '''' "r"'   |s   !"   '•"l"1'!   ,i   note  of  vvatti 

mg  against  their  use mil» ,s  it   is  aderp, ,i,.|v   linked 
'"• :'"   '    •"•'"'   -II. ha    •   • .t.il pnrramiiie. the ^ an . xplicit and operative co-,,--p;  ..-,,,, ir-dir-tral 

" "'   '    "|1,   l'"t't .b'.itv    't  .  .. '::-'dn. :,tu:d etm- ttaí:'gv    as   p,,rt   of   .,    dev el, ipn,,.':!    ¡,';„,   or    pm- 

'•       •'       '      "'"""    "''!""'•"     i-   thi-   .-iiii-riop ....,,,,-n,    Ib-ic. caution i- also a.Ki-i   l' it-.in-t i,-,. 
'•"    •|""i''-1 ni-"n   h.d    I',it i- l.ecau-c tin • onhd, ti, c  i-,  applying  , ,,iivciiti..iial   ,-v ibiation    md 

'  !|   '"    '•   ' ''"'i'   """   !'"'   l ¡'l,r'-   '^  'i'f"lv se'e, timi ctit..-:i.,.  -,,   ,s  „ot   to  L'iv.   .,   fake app.   r 
'•"''•    "•'    thv-i.  d   rip.lt   unit   adopted,   «lach mr  ,,f  Ucciiiacv   thr ugh   th-  a|.| hcation  of  r-l'md 

•      ''.   :  t M v n M. cxpe-ience ni the industri,,' ,., .'„.itimi pi«-.,hit-    to data ol   lotibtfu' value 
v. '   ' '     ! ' i     new    , n'' rpi i-i     u dl    have   its 

i,.   ,.,.);,,    ip,.   te. i, nn.i'H e   levels   of  more ' *"  '''endici  hand   it would  not lie reasonable to 

!     -...   i   ...un-rus     .|„.   !,-.,!,-1.-    „t   «hull   tnl-ltlli '   "i-'d.r  n.es.ihpet o! pto.nt  , ..dualion solely fr,.m 
.,,.,. , „,'| : .,..,.!.,   depend mi the effective applica. 'lo- -! • " i, 11.,.,, it ..I  '',.   s, leiiion-l  investments within 

•     ' .. i:-",,,, ,.;  trenne- ,••.,., me,,-,,- ,,, f|„. :„d, ;'"   "a"»«"'^ "' an   lidustrvd    tra\gj 

'le    'i''-in '-       see'. •• .'    pi.igr.mime i      These lai-t.  the usefulnc'-s ot  a  project   is  not  cipl'i-ied 
'    "!'i"''   '«vi      thus  i-ev-i.dilv   entail a re'.ilivelv t-, ,t,  -rrvutg as the basis for the deci-mn  t., mie-l 
"!      ':"'      ••'    irlatr.it .|,t-• .    oil   im   tiiial   deiisiou m  tin    imdef taking ci ncerned.   I'ven   vvla'e  tin-  de 

' •' '••   •'    i'      'use! on tht-i- iisi.,:i   is  imposed  by other  consideratimi-  .\:tt\  ,n 

I i ,,    p.,    ,p,    , .,,   ,,,   ,!,...,-.,,     ,„   ,Ai,,.f|   see-or '''rla    I1' 'i''1'   evalui'ion   i-   essential   t,,   ensure   a 
^ , ||il,,, :i. latin'i.d, explicit and detailed assessment ,,f an under 

l,. 
: -h v   vv i- i.ikei' a-, 

' '.iplUell!. „p,,.! t I'MIIL»   theiehv   facilitjiting the mam   measures that 

, ,,,,.,;,   :..,-      ...  i     I  • .. .1   ,,.•    i   ei-ieril   i>.-licv have to he taken, both within and wi'hnut the enter 

e\|.-tt   i •'. •••ni i:-- •• i f    ! i.   vv iv    ilioyijited pr'se   tn ensure its success    h  should  be noted tur - 

.UM.   p-i ••   n- '•••   '    •    ot   »I ,    ..[. t'a i'iihtv 'ni  tin ''''r   *'1;,f   ''"'   elements   that   are   the   basi«   of   the 
• •,, t • , • n, • -n- '    o    .>•••!   -,  ..nit il,|t „f o'hei eeotinmic , a', illation of a project of ,mv  kind eannoi 

II     -I. t-     111     ntl'.-.      O'd   .-•!•• ,'     ,, , •    , ..      ( I'lvr    ex¡» be   <let( 'tinned   with   anv    degree   of   certainty 

I'l-oie-    ,,,    Ptai-i-    ,'  -]•.,.'   ,,„.    I„,I    is   -,,,rt   oi "iher   wot Is   thev   are   subject   to   some   degree  of 

•a'-iiiiinn   to-   •!:,•   .\p.,n-„,.,    ,n,t   mod. i,„/ ,-i,,n ;!-k   "»   "'lation   to   future   prices   and   costs   and 

• t   the   industria!   ••«,-: ...   < . aicerned    , such    i-   the 
woollen   „idustrv     m    t'e    extra.tint,   and   pnmarv ' ' Menimn  »l,<,,,|,|   aU, I»  m^ile  ,.f  ihr  rrr*ramme   f..r 

, i , ''"'  «"»l»»"«1!'"  «'(   v enfríela »   metíl ;r»n«formni)í   io<i\i»tr» 
I t.messing   ot   iiiinet.il   •-•vemo-      within   a   [-enera! >i,r.,11Kh   ,mp..i-i   seS-titutian.   which   H   KO»   Irin(   carriel 
-'- iti'L".  o!  mdiisttia!  .!e\r-!.niiiii''v  has,.,!   'n the en "»'   '*rt   Kl'l A.    'la   ttvlimtria   merinira   itf   \>nnutb 
.<:t  it  ha! itned  d, v eaipiuent     l'.issthlv   a  compirà ""  !'r"«ram,i itf  iu>ti«uciòn  ,fe  impnrtarHwie«  para  MI  át 
tn-    „ulvsis   of   profitability    would   sU.vv   the   pro V'"'^"   '.';' S '-•'•'/»•  »•>"'   < «rpnr»cmn   \>nr«^.u  rfr 
,.,.', , ,      ' 1-amenti.    / roqrama   dt  ttfamsxtm  it   la   mduitn*   mttat- 

pesrd    nietai tiansfurnutig    industries    to    1*    less «.-,,»«,...  n,iraca».   \\»ú 1*51 i 
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resource-     "i ,íM" <    an,! short-and long-term performance levels etc. >. If the A   broad   knowledge  ,,f 
success   i>f  anv  venture  is  to   tie   assured,   the ele- techno! ogies, essential tor entreprenent 
merits   that   entered   into  the   economic   calculations decisions, especially  when  embarking  , ,n  new   tie 
mu»t he kept within the orignal estimates, ami this of activity ; m most IIM - it  i- curre,oS   i...\ ,,.,i  •!.,• 
calls for a  specihe and detailed  knowledge of what rapacity   of  industri.,1   ,-ntr, ,-r, •«, •„ ,   ,.,    |,»,.],',,,.,,. 
those   projection,   are   and   what   hyiiorheses   thev commies to ohtani such ktiovvlcdi e 
represent vi :   , , •        '. 

.\hsi-nre ut   flit-se  tutors    m , tthrei •   pp ,p, ,r< -. ,•,, 
Second: project evaluation and selection can '" ,''""tl <';>sc, would appear  to   ie I« •> MMì  tl..   '.. ,. 

have the more limited hut nonetheless useful aim of ne\ed excuse that  propri, are lickine.     \ ihn;.;.    n> 
establishing   an  order  of merit   anions   a   grntip  ot ''"^  N|,,l'l,i|1'1-  by   un m»  of  the trr mp  ,.|   aie,-m. , 
projects in terms of profitahility,  whatever the cri- ,,1;lf   «'"iisfitute   an   effective   indii-tri.il   pohev      « •" 
terion or criteria according to which profitability is make   if  possi),),,   t,, create   the right   um .¡iti..v.   t.,. 
defined. This is the approach used in project évalua- taking   ue-tineiit   decision»,   and hence   i  r   the   i   • 
tion. tor e«;aniple. in the sphere of national develop- nidation o| the crre-ponding project- 

ment institutions, for the purpose of  distributing a '"he   exprimée   ,,|   st d >''\|-'-   in   pt .m..tm;-    -, 
fixed and   limited  sum  anion«   a   series   of   possihle broad     and    we!' organmd     programme     for      »! , 
uses,  where  the total   financial   rr<|itireni<Mits esaaed niodei nidation arni re eMmpiu,in ,,|'the fvti'e ,.„( -,. 
this sum;  or  this approach  mav   he  used   merely  to trv   m  north eastern   UM/I!   :S ., go,„|  I'hi-tn'i. o   .a 
determine the economic viability  of each undertaking the   above   argiuinnt-.    I his   programme    hci/i,.,    ,n 
under consideration, rather than to establish an order I'fiJ.   ]irovides   exten-ne   • i\   pnulcge-   and   '..v- 
of merit among them all. term  ¡m.anctng for enterpn-e- tint prep,,,   ,,.,,;,-..- 

Mention should also he m de of the usefulness o* '"r "' "lerni/ation and re-equipment an ! -nl,m-' •'•   n 
project  evaluation in  a negative   sense,   that  i-, for '"r   ll'l'r"^11 '"  '*"' "iriotia1  dew-'opo:.-,»   .,,•!,„  ,, 

the rejection  of ill conceived or   miproT>er!v  formn The actiu! preparatimi of proicc-l-a- |..cn •••    ,r\ 
lated proposals, en, out aged and  t'a,- .'ir.,ted In   M'IH  \|     -,       •    ; 

worked out a  nn.de!  promet   to   an,     .     .,  i: •   1,    t 

I.     TllK    t'HOIlI I'M    ,)1      riti:   silORTM.R    OK    PROJFCTs '"rrprisfs 
I"  Ini»  l'"'4." alter n-arlv t«o .m,) ,,tie '• i't  w .•- 

I-asllv, a  few words ate in order on   the problem of  appliciti ,».    i   balance   sheet   vvi-   ,|, ,„,,   ,,,.    ,   . 
of project preparation. t|„.   re equipment   of  the   textile  ii„|ii-t.\      t   n-o-'- 

There  is a tendencv  in certain   developing cmin- 'i-imn   lita/i!    Tins   showed  that,  d,   pite the   Iroh 
tries, at least in Latin America,  to explain the oh h"l"^    '"nurd,   the   results   were   ,h- ,pp...ntm ••     ,. 
stades in the way of a more rapid industrial develop. •*"•" '- I''"!''"' elaboration l1 The -1111 • •• r i • - r i m n   '.-• 
ment as  the result of the lack   of  projects, or the -"'timed tin in ., few word-   ' >f the -ivtv one m,!o. 
difhculties   in  preparing project.-.   There   i-   an  un- ,ri:'' '•-tahh-hmeiits cou-red h\ tin  promanimi- 
deniahle shortage of project-  forrmilatcr!   m  the in 'lam-three suhnutted projects   < )\ tl„. trenti 

du strial  field, hut the dearth  of  projects  cannot  he ;.'''''   ,-il!r,! !" To   ""• ;i,""i'   '"ghi .dreadv   had     ut» 
automatically   explained   hv    the    lack    of    agencies '"'"'I'-   up to date machinery   and , o,i-eM,i, m'y   w 
devoted to their preparation, or  unsatisfactory (>er- '"  ""   "^"'"t   ""•''   "f  repl.n mg   it    ih 
formance  hv  these agencies.   This  does   not appear ""'f''   •'•mi  "f   th.-   progr mime    \.   t, 

to lie a mechanical prohlem of preparation, nor is it '«*'"t»   mi1!-,   --"tor    «ere   simph   not 
likely to arise in the ahsence of certain more funda 
mental difticulties   What seems to hapten in many 

it not most, developing countries, is that   conditions n.irtti ea,tern retti,'*» of iira,,i, 
are lacking that favour the formulation of protects, u Tin-   mnrr-tin*   prirninre   ,|..,:v,-i   -¡.-,  (i   n,, 
such as the  following '" Vlr* "' ,h(É rer.^mre.t tnlmi-jl  II..'  ,!r,.î! •  o,,,,,. 

•»>-<-, oi ili,- iinlii.dMl ,-.i.,i,I,.|,„„.t t, .,, w, .    -  •;,,   ,, 
The   existence   of    a    properlv    ijualified   entre ni'in   [irotfraintin-   relat,-!   <t '! >l,\'I   ,  ,i    •, r, ! fi-.e 

preneurial    class   prepared   to    fake    initiatives   and "'"''' ""' **' ••«|w«-te)| to work  out a : r,a,-, i  ,.ti o,, 
assume risks; ','! "hHl1,","',''.,"''' ai'i,,% '' ' ''»"•" 

flic  I'll a  i t   ml i- it'tr   tin-   A- -rl,   -a   •!, 

•' t 

If hen if   t| 

• r l',e      i.'fh.. 

n' T.-O     I 

'-Mii>erintenderli ia   ,|,,   I irsrnv,.|\im,-nt.,    I      Y„ 
lira-il   Itlic rfKrn, ;.   r, sj,. -n.iM,-   i,r   M,,-  -|.-,, ;, ,;,nn-i: 

'1 •,» ¡IT'\ 

1. 1   I r 
'"•'' 

••<» 

•    Hi •   »ir 

. 1 

A   readine-s on   the  part   of   this  entr« prem uri d 
das, to assume debts and to   share  the   ownership '"„,    ,,'':!7, ',p  "f ,UY? \\Y*' , .       .     , , r .   ,' inn    tin-    Uta  e-senr al   to  the   , 
and   control   of   their   enterprises,   thus   far   mainly r,,|u r.aneiii-   „,„\   •.•rimirai   „n-i 
characterized by what may be termed a  family tvpe interim..-   Tin- m , !, : ¡r.)«-,r   ,.-,  iiini n '    I.,IK   a 
of  ownership   and   management;   for   an   individual "'"ai11'   n,'l' <•<  '•"   'n''r¡,r n,',,      m•• ••;-. 
enterprise,  lapid growth, in  the   sense  of  a growth        'M'* ,,,,r *'"k ,f  "n';,"~   !,v   ;"'"'"';"    ^ ' '"   » 

' •••• i    , •       , 'inni ot rarh j-:iei »  -i  o„. ;,r t    V,   i! • i-  •      uimi 
more   rapid   than   i-   permitted   hv    its   capacity   hr i,y SlIlKNK t.'.ln.i.i-   >l„.  ,,»-!;..|   a  -|...:,-«  *,-|, 
stlftinancing i reinvestment of profits i, means -liar 
ing   ownership   and   control,   which    is    not   easily 
achieved; hence there is often reluctance to expand 
«xa rapidly even among the most dynamic cnterpri-cs 
in  countries  where  there is  a   great   industrial  up 
surge ; 

An   adequate  economic   policy   Í rtvinetarv.   fiscal 
and relating to the infrastnicture > ; 
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; re-i H'.r   m   nr.-l   arni» -i-   - •'   1' '    In-   . '   ',.1, 

'•   i' I-         re  ,.'    te, ' 11     I..'.-    !,,-    «' i    ' 
MtalUlilf 

ls These lav airelle • *i* • ,1      ,   .    „,.,    i.^.. '    ,»',.. „-, 
ihr  'Kiianii'   tuin'i    -.1   tin- At--n, Y    O >>-.'  - 1 !•    i ,r 0-r 
»ran-'tu-  i si  11| \ 1   ,    fi,r a    .•<   'aun-, .i    ••,. i' > \, ..»» 
.III!    'he    rKntrn» :*    i ,1     oliti. ,;:•    fill,.!-   1^1,    • 1,     full 
on v    an !    i    i a• .g-    m- !'i!ll'    ,'n,1.     , '«,.'.• • 
¡irmomm» 



making the  investment   required  by   rt-< 
while  others did not even  have th« technical 
administrativ*- capacity tu fill <mt th* model project 
forms 

Moreover, not even all th? mills that had pre- 
sentid projects maintained their tntertsf to th« point 
of obtaining the financing required. Of th» thirty- 
thne projects f>rtsented bv July VKA, twenty had 
l»en approved ;md seven were Ix-ing analysed by 
SII )|' \K ,r hv the (Innen do Xordeste do Brasil.'* 
S,x other protects ha<l Iwen returned for rrformula- 
tioii. «-it IK r because thev contained scrunili mistake« 
or '»-i .ins»- the ;idni:nistrative structure of the entrr- 
prise «lui tin- ap|»ar eijuipjied to execute the project 
No project hail been rejected, even when, as ha[>- 
penei! ni .une casts, they had had to he continually 
trim miilaieil. with Mir assistance of SUDKNT. ex 
|Mits. Incmi-e of their detects as presented. 

I-i-tlv. iti relation to the twenty projects for com- 
| It tf   re equipment   th.it   were  approved,  or.lv   two 

t'ii;incial   apt« 
f Mi>F\F. 

M'i'-   iiii'lir  the   nirii- 

«trtttfUMM dottaVd to      _,  w 

from th* tmanruil agency For the remaining eight*«» 
projecti, the en&ffr^memt timttrmé ahowed them- 
«rlves reluctant to minar* m their tMcuttoa, 
either through tniagfrwg» ahowt imdertafctnf com- 
mitments in foreign currency or. m tame cant«, 
without offering any plauniMe excuar 

Thix it a striking ilhtatration of the difference 
between preparing project! and initiating or eon- 
tinutng a process of induatrial development. A con- 
centrated, persistent and well thought out effort to 
promote projects by a regional development agency 
with alwndant technical and niwneial tesottrres 
proved incapable of overcoming obataclet to de- 
velopment that go deeper than any mere shortage 
of projects." 

17 Tin« is tint the place for an analysi« of these ohitaoir«. 
Sumcr i' to mention that they »»em to relate mainly to 
th« wt-aknesH of the industrial emriroiiment in th» Norie«* 
r.finn. ami aN,, to the lark of mmimvtn technical and M|- 
mmi-trativ capacities m mo«! of Ih» tentile enterprise; 
in   that  rrfion 

té 



rmm*~t iv AU «TWIN um ur*—*rrm\ m me HA* 

fc? C VA 

A.      iNTMttLATJOHS DKTW UT M   INMVIUI AL PBOflTTS 
AND OVM  ALL   INI) «ÍTOBAI. »VELO* MEN T  FI ANS 

Kmcierrt use of available resources if the mam 
premium»* for the development of every economic 
»in«, regardless of economic and social system, IM> it 
««•Wallst, based on public ownership of the mean* 
oí production, or a market economy, based on |.>ri\.*!«• 
ownership of those means, ami more or less mde 
pendrntly of the siie and acope oí the economic 
unit, be it a single enterprise or plant, an industrial 
branch, a region or the economy of a country an » 
whole. (rliviouslv, rHicietit une of resources is the 
nutre imfiorUnt if thr country's resources are «-»ree 
and rapid development is required for social, politi- 
cal or other reason* This is a common Situation 
in the developing countries of Africa, Asia and Latin 
America, where there is a marked scarcitv of re 
sources, together with an urgent need to a* ce Wate 
economic development. 

Different economic method» have been devised t.. 
advance the efficient ttae of scarce resources, the 
moat important bem^ the elaboration and évaluaii.m 
of projects, permitting the »election of the most 
efficient ones and the planning of regional develop- 
ment on a regional, sectoral or over all (counttv) 
scale 

As is well known, a project may be define«! as a 
systematic set of numerical or other data and ral 
dilations, on the basis of which the consequence« 
costa and earnings and. mere generally, the ad van 
tages and disadvantages of the production of specific 
foods and services can be reviewe-d and appraised 
A project usually concentrates upon increasing thr 
production of good* and services (although rer<>n 
»traction, which it asmad at cutting coats, may also 
be the subject of a project ) by putting new capital 
tuwipmtat mio opération. ( onacqjitrntly. the role of 
capital a» a scarce resource ia emphasized, although 
other scarce reaources, for instance labour and for 
eign eaehange, alan enter into the act of data Project 
evaluation ia the measuring of the emriewr- of a 
project according to a armar formed hv prede-ermmed 
criteria Such measuring can be carried out on the 
bams oí a sengte criterion or of a complex of 
eritrei«, and front the point of view of a single 
private enfrénenme or from that of the soriefv 
as a whaat. The latter type of eval-NtfN« fireaent* 
more methniiafagital arnsilsiiis with wbtrh we *haJ! 
deal ouite chart? m this study 

As already mentioned, the evaluation of a pro- 
tect'« enVwnrv is iwtnuangrtil onlv m relation to s 
riven pruhntrniinid omwkm ae to aererai criteri« 
• ne antst cri%rrsan tonasi taw pntstt nf rarw nf tne 

private   entr, firmem   W1M>   has   invested   capitai   i» 
profitability    and trom the pomt of view  «f sorietv 
as   a   whole   it   is   the   increase   in   national   income 
l>ltt the   method« of measuring these  mav  <hffer    lin 
conce)*   of   efficiency   mav   sometime«,   he   considered 
an ahsolute one   so that a pro|«-t i» said to he r% tent 
f-i-r  re    for  (sample,  fr.tm thr  |«.mi  .,i   »,>•»   "t   • h> 
enfrffrrucw    everv   obi cet   that   results   m    \   ptotit 
nav he  termed efficient    However    in  practice-   etti 

i iene\    is   usuali,    understood   as   a   relative   • • ••« < |>t 
one proie« t being regarded as more em. lent  Mia''    11 
other    Tins    is   the   appropriate   concepì    troni    the 
|Knnt  of   i. tew  of  'he  economy   as  a   whole    he. ause 
there   are   alwavs   mote   possihdttie«   of    tr* reasiiij 
national incoiti*- hv  investment than available   i .pita1 

or other rewmrces 

To achieve a high rate if economic 
or sometimes even to initiate economic 
it is necessary to achieve or at W-a-i tt 
the tno-t em« lent use of resource- i 
illoeatinn, given the available rese .urn 
tiuiities   and   subject   r>.   the   accept'.I 

lev <-lnpnn nt 
'level« itmient 
ipprosim.i-i 

their   optimal 
,".|   ,.pp.., 

teria     This   optimal   allocation   caini..I    I»     o In« v..I 
exclusively   on   the   H»s|s  of   the   evihi.li. m   of   imli 
vidual   projects    The   reason   is   ci-i'v     nnlrr-.t.. . ,d 
I et  us *tt|>poNe that    in a country. r»'ït.m    .r  mdsis 
trial  sector    all  eligible jimiecis  are  evaluated   and 
ranked in order c f |>riorit\. according t-, the arreted 
enter1«,   and  that  even  the amount    ,t   su« n   scarce 
resources   as  capital,   labi wir  for. e   ,nd  for-i</n   rut 
rencv  is  known    !n   that  rase   it  would   seem   sum 
ei»nt,   on   a   siiprrfirMl   view    »fI   select   the   "l»«r 
pru'ects   accoriling    to   then    decoasuMr    order    of 
priority arici to stop at the JSHIII  »ho    !l(-  ,n..   .^ 
the   resources,   for   example   of   capital     i>"tuirrd   hy 
this  set  »if  pro|e<ts.   is  rxhausted 

S., h a method h»>wever would n • vieM an op 
tinnii and perhaps not ev»ri a feasible result f-. 
fact, there is rrtrnpatihlfitv anion« rfteie pr. int. cod 
a sfiecial kmd of competi'ion among oeher the 
former are vertsraHv connected wiMi ioe another 
the one producing the factor for e samóle raw m« 
terial, reajutred hv the other while the totsrr hemg 
horianntallv connected in som»' respec». noli»» »h» 
«ame factor or pendort to satisfy the swnse re<).iire 
ment tironViring for thr same market If in tiH^ l^o».. 
caae the amount of the availaftte factors or tr>r ,irr 
of the marker it hekiw that r-tpiired hy nV pi .»rr 
the simultaneous re»li»ain.n ut 'Lose promts «til1 •» 
mronaissttn Kowrsrs^ the e\«JmtO<«i ot s«ngie }*•> 
)«rts acordsng t" en«n iene v rroerm f**teea!lv dices 
not answer the i|n»sii.a .>f o«i««tn«« Iheeet.*». 
she profctrt« bave i«, a* eval«u»ied not MM H».t*t».r, 
b*M taking m*n arcotmt rt»ir eompies rek»ti<>MN>rH|i »> 
fWar    rs*4\w    4^pg    JrTtr   VsF»Isnf rr^TTg 
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<A plnnttmf i« the ««tab« «WMTW   wfcwe   «« «* 
k*ow,  vsru.tiv hat*M-«w plitv a very unpurtwit  ente 
HowfVfr    hula «re» *<*•  «fartrw  emiff?   ae*   n iiìwi 
'»Ml evtm  m pfNMtrtM whwf ntfcerwiw i4wrw  I# «• 
fcwiwil  ptafWHif of ri« MrnnoMiy    ** atr»—fr  ma« 
ftoflH   the planner! hn, »eie«-., ut «tartrN'itv »re -nth ten 
to the    untistfnrv onerimi    In the rase ut "ninfee 
benone pUnning. 'he whole wnwimv is ftti'i'fli m 
mure . ir   les> ,|et;nle<t IVMIHUI f>   The  tt-ftvitM*  ut  ita» 
diffiTMit  wrhirs   hit  example   •**«•! nr p*m#mt   pr« 
Hiictii.rv    uri'ler'vinji    the    |IIH»III#H   . mmwnptmw    at 
flectniity   HU   lüKcn mil  '»•  >he  reflective  Hwttmp#> 
whirh   have   In   he  roilMslftil   Wei   m   *He   •*!•.«•   mu« 
tu inerì ahnvr 

Whether   |IHII  ut   H  rntnpreheimive  mtmtmm    •«• 
n    nut     even   4   ( uttSHiiei'l   ¡>l:in   tot   etei'tTWHV   |tf». 
linn ant! c I>»I ,tiiii|iiin« ffrie^ mil HtHv reaolv». 
f#i( win v |H nhli-ni rh,it is. the prutHewt <4 t#w> 
'Hhnii.i! itili/itmit irf remtitrt es The «»tarit«! 'if 
problem is imisKtereH m the present paper *<.. «•» 
fntirth st ,KC ttt the i!;irtnirtf prnee». ||<»w<>v*r m 
fount xi'iti with rimsiotefH'v imi 'Ürteurv u 4KIWM 

he pnimeH mil hS»l In*»» tf\e «irai pnWM <•» VM« 

riitiii^fm v <>t m|inhlHiH*n *'*-'WW»i retjiK. 
¡trtil IN tilahlllttes K ,I neretsHt . •Irhimifh «. 'I 
rient rntiiiitinti if errtrtencv Th* reumi« i* . 
In t.iki the vtini entttiple 4« Het'.re it 4 (*«w»»r 
wete tn n-tiiH'ii i<He Inf í ( i«Mft*r;fMe 't»»te *m h»rfc 
"f <teni,i«<1 <i,t-h muti lott-m 1 wtittlel rfehmrK he 

•   wistefnl     ttrtfhi tent   irtilutttuxi   »ut   rt>«tHr<-e>-     f*He 
'l'ff«   slff MHIIII  I» It« It       r»1        pruttMrflVe      rttlMM'lM        I». 

-*i "*• "i »•»'-"«(( itriii.ni'1 *'H»M tiwi '. ni« 1«» 
'• I'» '•>> • '•»!»'»- m ti-i . ihttf I irhet intKN*« »4»»n 

. "Uni uni p; time ii»r Ittrfc it »tortriritv hi pt'twififc 
'h< n-ressaii í- (iitlttrtuMii hrtweon rmwt*m»m* má 
iv o1 ,iiilii'»-s Ki'iawn ,.#« 4i„) 4e<,ri,tM4 ,wM He 

ichtt'M 1 iithit In 'lw .iet-iiiim« «f >*tiv«t«" unlet 
jiti,»-s 'hi itt^t' 'I» mark«-' »wphimt»»»! »> 4»r*»tt^i( 
•tevf|.,|nii.-n» |. trt- .* »%>en h» «etc 1 .in*ti«f,»t, rt. 4 
hr*l 

!tt \ir vaiilM iitttfitt ie- •'«• *m*m »ter4t.ii< trw 
the »n iti i>n ilK ntn«>rtnt>l #rtiii. 1» >4N»I >• |»t<t»i 
nittu M-.íI the r... ut i>!:t»ntt«| irem« »n h» Mre*>*» 

•iK 4!-' in ihr hieN«j#4 market «mw««. Howf»» 
"•''¡'''l' >' >4 itllffs Mt> jfetwrl'' ';i»Hw <tl>» «»1 4» 
"'l"l»'l   11 nti..inn «     ftor   44ti»rf     p|   new 
H 'lie ti|»i" •! nit|m< 1* mi' •. (tent anrt 
fu -Itt.tt.-s *'. ,.| urtMi m tut |>rtM4iit tit* m 
-iiiialiim- iln,„.|ífi fhe tnrtiet hi *e f^»4'< 
t'tn»f»*rte% trie -ilrurtitral t>>nnf 1 > 
• t|>t.1 the intrnt K <»ttfn«t .4 «tute 
i».t'it.n,f\ MU ii'iv.trtuní «eiH t*ie iit iijlMtn^w» .tf 
•ht iiiiitif u'i. i«i)ie te»«« t"ht* ^r.il.«eMv » twe A 
thr n',t«*t i»ir>i«-n. ir»n ^m < M»vermnem* HI <fc»wr'^ 
tiK iniiiitties m fa'Htr Tí wwKtnf t.trt «.immm 4r 

ve<it|u>)eiM   (t'n'i« 

\» -.tiimetl   .m   »Hine   riimmNini %   .« « 
h»« •• .' -.ttfìrVtrrtt )wernw4i*wm h« i'tfc1 wm »   t 
IM, k   ut   rh«.   . y init>te  ut   l*te   eVarmi 
let   ii~    .iH.i...»,    rtitd   ti 
w the (ir.rfh.i it.». ,af >iwrtetr#v Int t 
m\A 'hat   t#n   reneri«»« «f i4ir 
hetH« enhawtré   w«  mwrrt» <4 
mir»4   The di •him • 
•W    n'en«»"»«   whal     a«4   fc>>« 

h» MMt«lpi *mm ta m 

^ww^w»   Wi    HV    wf^f   41HHNMM     PU 

iw 4MM  MMMM   H 

*«  i#»tt.  ne 

iiMiitfmi   *r ^AmtNiwiiciii fit 
fi iKHeiMw*   «tNt      il tu «Him   n» 

* c* *MH Mpt 1^^ nmmvpt^MIB IWMMMH Hftlint 
ll*l«** .•etier«^ ,w ri* «tUl 111 WWW um «M4 4» 
"«a**'* it Itlt (MMN Mill mwi 1 CmiiJÉIM » 
'WH'ittsrh. mtt»,r<m* é *m*+ m n «Mil km ev»tM 
itntt 'nu»! H» «H4Mr> 4 trW« fit 4» 
wt»4e f>>„r», ft» mm ,* ^» „f ^pn-«W 
*, w,4i»»»^t»v «t « pent«p< mm hr istituii. 4 «et* 
»i« '^w, .»^,, «Ttitmt .*» urttMim«, .m 4» rH-l ,H 

t„ ',,««*, Me,Hrt4M '4M i*te IéM iwiwn^ n,, 
*»"»*«»      «M*    M    prtMl     MMtawtM|pr^ 
OHthrinhi»   '4   HM»   «BMiewl» 
.«•lítfit ••«» t»r«i(*ii.-t»   «t.  .wirr«' 

F'-.*»» "h*  «VIM # *tr»   hetwen"    '**   *Hidt 
«r     N^friMMMlMIMil      «t    ile 



m    Al    «MMI    «•*    n     «TttrttM*     II 

•fc»*»    *<»   4lMp*>   #    KMMM»    -na**«   **    (» . ítmH 
"fcw*»»WÍ   »MMMpr      '«••»•»      I***-»   roMrtttm    l      trm     W 
•"•<••*   <nnmtw>Mnm    ipnit<f>n      Ntt«***     I     4* 

# «MM -w>»   w   w<tn»iM» *n-mir**    * ni.    v«p 
•#*-*lí        •        |#H *.*$* left >»        I ^ftt^p -f 

*     <*MNip    »    •*»     MM<">     H     •«*»>«       .iw 
»ili >m<  <m mm  . *«*«n   'w» i».    f*n-    ••'.f»^| 

#    tWMtMFMv it»    w    te'»«    ti     in»« 

'VìI lniMiMll        **»..!('    •<tr«'i       '«pti i      m* 

WWW»»    •#•»   <PtlM#   1*: ftUCrnuiV    0HW 4» <•    '*•*-•«•»>!- 

••«"* *w  *•#•  •#»«•••   m*  <mtm*--'    #«•»-    .»    »... 
W» i'      4t'V««p        K    4HMI      vntlMf—'     4M*«* "• 

«•$#*r-.i     t*    MB*$GPMtftrH     ****! 'tüflÉt    'fi..  *fflBttMf.»l3       ' *í* 

** •!»'   »H»**«»»    *  4M»*     MOMM»      •"'«#•-   «>t>     »i,,.«« 

«•*    wm    **'»B«4« <H    <*w*MH»no«    N    #w**t    *:.. •     »w< 

•»    4»    «W»^    ^nwm»   4M»«ajt<   4».    t*r<HH*<     .« 

««•» 

»l»«*l     *   #MHf4   «Wft *     t*$»t>-    -#nu»ifi,      ( ,,:..    .<*« 

<•   HTUMWMm   m   B»*»M#N*    -tutu-*    •**       ,„  ,. 
4w  «Mi   www»-mwti    *  •«Niqi  4*.   •*»,* 

«r   KIH    mani        «««i   t 

4»   '•     »I« WH      '••   tf<W»     «#KIW«     *    4»     g 
•Mn    * mumm   mm    •+<*    •#« »»• 

**»¥•**     <*tMMpp*st    INA     . iHfHWIMI«Hi      *•   >       lit       -M      tí 

NMMIttP     «i<* lit*        ((••<      -i,, 

1*1. lHt+« ti      #1 ,n||. Hit 

*m**>r.     «*«    imtrttft   mm     infittitoti    <    •*»»     »»...tv 

*   VWmi      «ItirtNllllWl.     4»>i**tr<     f*»> .--.I-.H     •„ . .„ 

<* p«é   m* w-'-wf-    -MW*    • .»i*i ti ..i    i     ,,, 

m m   «M  i«w 'YumtWH    >*•)     . •    < !    i 

N4MM|    »«Mini..   -IMI*,    »,   #-.r>»t^i#fl    ».,>*       ,.,„. 

Mi **»»•*        HI'KliM«      :t.      4|»       iW)M ili n • II, 

n   1t>vt4n|»Hi([    <i»i»»»»<,      i.     , ..    , •*,,      »,. 

4MWÍ     t*..        M    À»   i*, li.i        w,.-    #).„,fi.       h 

«»«*'••*      WW.Mi'WlIjil I1»t      ••»,,....,«, ¡».      .,,      - ,, 

:«Pr««Hin-      i*     'ttt       .mt.i«:       »• ^mun. 
**•»(»     4tt»,i, Itrntt        t,^     , ,,4,,,      ,..•„,„,, 

mm   *    Mimii    .|i<.»tv««    .'   '«»im    »M»'.        i 
>«tp     «'mi       :*.!.    'w*»i    M   .- ..fi   M  ,i- 

• *IH*I       I:        *1.       ,W,,t, ,.,„ , ,.   ,( 

*•»» 1»« '1        >    .-IH»!!«* H    '•>-   ll'i" |. 
•**   '•»v«      '^H* i»**»    •»(*...       ir      .-...tu. i 

•»*••< ItlWtl    HK»   NiK«^!       .,.    ,.„,,,       • ,„. 

««     l*     •fe»M»i      I-      MIHHMI \ .H      itt<(.       li ., 

»     m*«kr*»nt<-<      >««   '-      •••        i.w      « •• ,t 

•m»»,   «'ti   ...     ,   ¡„,.^fa,    ., .t|.,, ,,-#i        •. • 

»**tf*.        ***#'        ..ii-t*t^|    jfHv        %    H     ,lt' 

'I     !*      KBHtfl      '«M       lilrt». 

»•*.!        .   •tmillli ••#.'•.. 

»1 < 
****" 

M 
"' 

1*1. t. ni m»(i 

¥-: 
'»IMI •i «i « ••II.. 

. . . 4. . 
>»» 

». 
-M- . 

f».OIg • «• • «.i 

M. 
>««•• 

.» ••« 
4..   "i 

». " 
•**» 

*   "' 

•* 

P^'m    v i»* M %* l#      ^#ï. ^-.^        H^ 

'"IM   «áW|       I*      Jill 11.1 II»       «H*       «RI»       '» •** 
HF     Mil    Ik     'Mirili      i       •• -1 •-» 

"•*  é*   .   **-  4M» .». 

K        I*. 

M»t. ,.     .  , 

•mm  m  »*    <•<#«•.•    >***     «« ^n,, 
*••»    #   -•«   im Ié»I    i     •» 

•Mr    •»*     *    nnmm     !»<•><« 



««"-.(   prar«-«  *ax4   naeaa .I   tfer iwtwfKm   <i4 
H« Uii*»»   mh  4 *>w IIH-M   »m»<ifs  twl i** aM  IWJMM» 

-•»«'I  'mW'»*    .'iMwrtfif   m«*»   »   pmnw«   Hi»   |irwt«   «wf 
»hull   »Ml     •»«#«•«•    tr««»W    **•   tria»   («W 
COM»*    '»li-ri'   ,„    trrtr   »ma»  i<(  ¡rMamiwg  i^mMMMTV 
•»«<   rnWM"|iwntt\    i4to»l«<arv     h%   dia 

I %.     4|'i>N«'4«ttiti    .it    twtrnWtiiMra«'    jirn 
|»<lf...«t-il M-Vff":«!      tittii'W-    k»y    *• 

>h»>   .n.-i-f.iiiiK    <fif>r<'«-ti      tar   *>t>«H«Mtt     if   » 

IHngr «IM   -nig      I'IIHIK l*HHH>tMf WNMmiH 

itinttnii/ing      in  .i^i|ifti\f  FHtwrttia  wH 

»<   ir" '»'il      •'! n IHW-     M)   ».-tr. •    ffumwn   wiK   prn 

''H<   iw       <'    'rt    I.»"s*     Ihr nr-M  i«. fla> nHtwMHl  pr<»- 

li    iintih ,tn-"i.       «-huh   w fl   I*   r|t*rti*NrH   twier 

i     ii' .««IF     Mil'       ii   t(,,    <-,,.*.    >'    in   mvr WW» fit   pT" 

ji ,ii,iiii r(, - ., ,| •„ ,«,, ., tr, hi* n« rfcr |«?<>|<x't<, 

• '» ti'i- i nil •wih>-t ut-iiii lie *iar ni thr ^ritHWf 

"   '' i   ' "i       i M,I H I'if   it 11\ II \     ! i ir trente *»t  . * <4HI i 

'"'   -I • "*"»     ,n !<•«••>   »ut    '•"TV    r»M»#t«»l   r#DHMfr< 
1      "'      i-i "•'H "     ,i    «-tu n    ipprtmMg    m    the 

'•'      *' '        t ''i        l      '<•<    "il       -«'I     "i     (IfHft.     H«*     .1      4fW>l m! 

'iiixishti ' h» ti'MiiM ii'if'mimw At»-« rvartt 

tu ' ,t> >tn IMI» if i ht--M ('tu flu^c will ttr rp«f 

ititIHv • r.tii.,1 -i, ,», fit > , H, * ,.(Is|* «lit) t#M- VI »Ml 

'I    |il.••(•*•!• '   i|     HM.»«       ,i|,i    ,,„h     l,,|     idfOM-     Hll\l*1l   . 

*    ih   il-     |,|M,II     H    ii«   • -, ittii»!  twngratnw»     Ht« 

"       .fii'iiiH    )••••«' -»»»»»t.«    iv  ,• ,|,   ,•.•(•(   i«v   ih>>in«tH<*i 

'••       um»,  i 

••r    i" • 

«'III' it    l!M'«»#*HI \     r4f»- 

"'   '*''    "        "i        *r*f*- 1111it«    «r*r«»fm 

•I     'i-i       .|t,<(« \ e ri     X    M«i*   '< Ir    >,, 

.   ,it\.       tu iiii. ii«nNi>«i tw*«fc-l  tur  tí»»' 
i»«*    ti-M.itci   ii»   jViifm   prw*»   tur 

,1     N t      ««.!   r,  jmrw     w.     JnwfW    H* . ' 
.nn„     ,i    HI. , ,|«tlt ,M   »»*)    |»r•«*•»« 

tun     um    h«,        nd   H,ht« i  #4rWt» 
...)    .„      !..      I  '   I    \     W,#aW    ,„     A,.. 
'"   •"'     ''• <i.tfti     m    >hr    I'rwil 

•.t.i   t   *i«titt,. IIIMKW H   I»   wt'rv 

'«•    jtrirt     r »r«*,»«« 

..It'     !>»«••    ,l(      .I»«.«     tl„ 
1 •       '-      .'II'        •»!.       flf, ,   r       «#».,,        »,,«,'   I 

' •••        •••»ufi   .».iv    ,«»«4  St-mtHm   -< 

"•II* ••' '"»'(''i      'Mftt   »•»•*    killte 
Hi'M"*%       t'n<i,,.4    Sr     lit  ^rH 

.    .i,i|„.l   •nHi.t.t      ^Êf^ttm-    •*!» 

>*.   tri '*    »i   •   -"ntt if«. 

I, 

"....«4   •«     •„ 

-finn. ..•( ,i      • ^|t ttt'i'in^ 

t*       i«<    ¡M    «11,'Mttn    .ti\»ir.    <«? 

«'   '     • •iilfiin    i.   «      ,m^,i«-i     ««• 

'i '     '    lí^tt      *ftW.,i    >rii 

'*'    •      »•« •    fcrtn   •»««x»«' 
t *•> »    i    t«ti   -' ««^i»i 

• ,!     H ti t. iff » «ritrtir 

' ''•*i •"    11 #«4   -<w>'« 
i   t.    i.        tuiij     »«•«•  i 

1 t#«r     .t    ,m      H, .^ ^ 

'»«•.,..#»,4      4    4*    «-«».•-, 

»•^-.rt»- -t4|       •      -,««, 

H        •       HM     í»»*!-..««     I». ,4*. 

**•» i*' «*   '*«i* •m»»4 «iwM» 

*»k      «.,-., *..     mm t. *   »    ..»• 

p«rt  trf  A»   total   tUMrity  m   Um* 

•tMMrv  1* • timtßk^iU IM «M 
faWláM'     tnâa^É     laaaUfeÉW     Pai—     BâMa^aaâTaaBaW 

A«   ft*   (*r   nwWiiil   f 
t* a 

••laÄttry«  *^ * ^"* f ~ 

villi  hai 

* *» <4p«r •aiMM-mi la «wr r«MR|>W l(w 
rwnmrwupm «4 rtw nrw pt>wm mmtmm w* a 
rt*r aawmr» '•< »W t*vm 'Vf» of lavi, mméá^tm. m 
•*» «*•« <*ffi, ittfHMi. al (»»»* Mrtar. wHtrh »# m 
*mm h»v* m*»me< rfprrem*«** *m rfc» inpwM awl 
H«»>M^ ni -**wr wrtavi If a ajgli arvH «4 avwMHa« 
w r>-n»ay»<l a «MHI awntwr rrf ««««• WHIV a* WPMM 

t« trstr» »h» rémrf rá fi»» r»artMHM. a« w*H m emt 
<*«^r»4*a> r iwymwiinwl wirk to «rtuwvr « ha^i anwr 
4 n^i^-twv mmmm* armri, par*imli»rK »mrr itrr 
»*W •*#•»•• ««»»ri»» m bu» ifcwrlimu MKI m««/ 
•"vt-a iSavr rw«>«MW r»Wl% Ttw WHMM mran, m mm 
m.im^ft> (%at ««Mil »a» nrufcd in iM/<t4Éamr« rW<f»«tv 
wf««r f)M-fr««H a«*! «tfrl a»r» m<-**à t.. arnaW 
in») rwH «wi*ft <NH»I ¡MWI t-Wrtrwrtv w^« nwiM f.* 
»»ni iii'iiWiwiii 

FW «-..mininitumal *#»tH»rv ra« »af rnttrw a* liraH 
w.fH m wWW. MM, av thr mtrw« ninpm **•**<«I far 
fMWiHr 1* ra* twh.*tt.^»i,| . iwaV wm 1 a«w Ummm 
*r htral ti,i«tMjn ,rf ihr m«#vt<«*a< r, mum* afawh«»-. 
••a* a» i<mtf***4 •* rtw ar% «4 ila» *)vrr» »»«.rix 

•i» «V ftii4fami. rurrrawMwIim l«i attv ft*i*a kmâ 
t imuiniMNM F Kr vu* «ninrMM al aiaaijmflinn nmlrr^ 
n m»)«»*» m r«ratra*Mr *4w wlma« «v«Mwi a4 
a**»- >n »4w N. aawrtwiw Mur ai «ml «ffait* mm 
H» ruHaamw «•* »>vnrY «mal» la-ttaaM rrtttrr thnnayl) 
rHr ..„'vowi,..«« «M«« av «»»• mrtk>>4. m wifli *r 
M» «»» «a» wifMrt <w(«Mt ut»»« »iii«Mii Ta hvaaM 
rhi. Mamat a aa»4lMl WM aawfc«a| mm m Úm 
l«-i»*a*' 0*   » . nwnamr« ,N r>a>   UM 11.atan   V»«»«»* 

«ml .viaafwra rHr aéV'iiainf t iwad 4i—a>>—l 
In at»*K» 

•V'iatiif« «M ^aaiànawiaaa 1,, atvt 
4M> «aVtrurv «a! a)ap aV«aaaf»iMa)i 



warned mtt with tht Iwtp oí the «-.verte mairi» oí 
the mpwt matpwt tante. 

The fir«« id ai coefficients M deMfned to reflect 
the WM effects oí ih» inrrea ed proaWtkm on the 
whalt mtmemv and or the vdiaie wdnatry, that is. 
*» ewects «a the rah» «den'. empio »rmm, capital 
and import* These eateronet we characterised by 
•eversi cœnSctent» (or example, empioymem of the 
»killed and unbilled labour force, and fixed and 
revolving capital fier «mt oí proAicticm eí • five« 
hranrh. The second art oí roewkiewt» it derived from 
the arsì, exprrsaing relationahtpi which are relevant 
when evaluating and tomparmg e«o«oi»k branche». 
^Heh relationships arr, for example: value added 
per one per«on emfrfoyed, proceed« oí foretfn cur 
rem-v per one per«*! employed, capital investment 
per tak o4 foreign currenrv prnreed» and total or «;s 
of prmhution per nmt ni Anal oonstimptioii oí h» 
produrtt f»i the hranrh m question 11 he final cm 
siimptinai m the Mm oí the coneumption oí the 
population. Hiveairrert and export ; the total costs 
rmtifiriae Wili-air imports and depreciation ex|>res»ei| 
in lahmer content i Thii method makes it potable 
to answer mtmt- '|ue*linfn connected with »trurtiir«! 
change* m fh« econwm and with the priority to 
lie given to one mdmtrial hranrh over another Its 
advantage » on the «ne hand, that dirert and in 
direct eéWts »re expretned eoncoemtantlv for the 
ertmeenv a* a whole and. on the other, th.it the 
e#ect*   are   expresned m Itrmt   which   are relevant 

from thr «urial point of view. *uch a* employment, 
foreur« trade and investment, and excluding ambigu 
i»M«   indicator«   or   those   Mihjrrt   to   double   count. 
«•eh as total output. The method has, oi course, it- 
disadvantages,   ft   can five only a  rotigli  approxi- 
mation, hecauae  it tacitlv assume« that  the techno 
lia/leal i-ivrhcient«  ot  the uipiii <>nt]nu   table   am'   tin 
product mix ot the single branches remain constati! 
and that, in addition, ilie composition of ihr ..input 
originating in a given branch ani lu-mu nnh/i d a, 
the «put of other branches is always the same    I h> 
assumption, as explained m tht theorv   of the  'npn' 
output mo<lels.  i> hv no means justttied 

However, t,.  evaluate the indirect   h.nkw nd   '.-ik 
age effects of   single  projects, it  is   the   btst   >, t  ot 
coefficients that   seems to U- useful,  n imeK .  ...etti 
cienti   which   express   !he   total   value   ad-h-d.    ¡ml 
employment,   import   and   capital   required    m    tin 
rcotmrm   as  «   oriole, or  in  some rases   in   'ot.il   m 
i'ustry.  v.hen  producing one unit of  outpit'   ..<   thr 
oranrh   n   niestion.  Such coefficient« have been coin 
putcd.    m  the  basis  ,i|  the   \')?7  input output   tibie 
of the Hungarian rconoiuv. for thirt\  two bi.ini'n, 
ot   IIH-   industry     Some   of   these  im-ttii .en's   are   re 
pr whirrd    as    an     example    of    seiet ted    mdiist'ial 
branches in table   I   IH low * 

• Thi me'rioH ..( romp'tUtM«! i. ,i *ire¡.¡. at>;.ii. atiim t 
the iii\.-m matrix .a the niplit niit|nit tal.it n'n, h : l.-i.tly 
-lrs<ril»-i    n »unes   1 

TMU 1 i RUNTS OF   IOTA!.   trHBMT  A Nil II M K W AKt>  I  ¡\KV.I 

• IH Inrm«»,  per  KM hwwM M ««(¡««e! 
h )>>  I anilma ìMCIMIS <é iwtv-it 

• UM 

li*til>mt mrtm 
law '¿¡ÏZ* ^«ïXîé» J     r   .'•'' 

i        «      .Im   ... 

Cmi mMi.i| st 4 2C<| <*>\ 4 'i .-,, 
Ima aad «»»»1 4*11 l'if, .'*•> 14 .""I 
^inn-fern«!   —lai» Mi IMI 1   M T'i 17- 
M<w-»le< irieal   «arhiiwrv 7í.» e 7 .'.< J 171 ri 
Kanliwal aawlMnaey ri ; 7 1 1*7 1 t_' M 
Trmtwm aMtramfMs i,U 4.» .'H «1 
Ktn triertii snn .M 4 lu* i.'i 
P^ri.lriaa IT »aim 7*H »iiS '4 '4 
Hr*vy .hmnmli tìn l"(S ll'l I7*i ,- 
^ -4 praéWi« «I ti ¡4M i= 
Paaer ftnàm^im 7=7 4<* M -<4 44 
(•Hon  nalitai *s» 2 2 IHK 14 14 
! •• «Mari   arnéaeiiw MI 2* »J '.I 
•^^ "*     ^Rt\Wvìtt MaW^HH M44 ! s l.'l | 
Pia« »tintuì* W7 ta ! ' !•'! 1 

re 
fieat. 

lo 

fiieJac»Mi «Í the r_r 

fcarthrr  eaptanatm« 
r'or m <|iK-ar*i>n M I 

rapnaf enVetéveh; I 
«f    «MHWd     -t.-eevwewn,    here   raltvd 

"»#aniv» nnew o^mttV   Mewew   if we are mter 
miremeM. the m#i—liun   À fhr huih 

*» ar  taàe««   tm-,   atroiiM    ^uh 
«•tfeaaft»«   w tr?N   lei,s than   HB» »er   «-,t   «ad    m 
•4*fc*»*t.  m  i.  IMMMMV «ater-n*  m fhe  d.ferem M 

<*w*ei»l hratarhe«   f( 4» i**M «a**»! M r.^npared t.. 
(*t vi<4wBBw «i aroéa tum aar'«aaMtaaiaj *> rile atwh 
« eaaMwwv   »   ilia« ai » aar laViwe mméamm. a 

»es'.ll'l lapit i' i i« ttM ten' i    ..l.i.em-.l   S,  ,,,«•,   ,.     ,¡ .. 
retjuirement   Tie  latter j<rf,,,i   ^ „,,.,,.  ,,„,„   , 
p*ttafion   ot   the   r/->,n n-m« n*s   for   m - *•    itne,o..ni 
than   M   (K.ssiblí-   through   effectue   h • ed   ia|«to   . ., 
enVwnt«    f'rc»d»ir»i >ri  14ri  le  incre^.^-d   u,  the   boni 
"t   »he  tmttt in   f,ai^«*iiie-    »-th.nit   m-v    -tue-'--..-.,- 
thriHtfh liettir   .fthyation ol 'h.  «-xi .t -;à.  r.j   ipoietìt 
\*  »  resiiN    rb.    rhir I  i  ie#n lent   < .''#-.i   -,,..»   •i,„i,i 

re»|Hirefrient   „ < »ufi« t*.e   ^ d* «^„.r.!   ..  ¡,;   ,,i„.! 
>nr rea>r   -ti  | r „tiM tvrtl   ,,|   t^,  .htfrren-    .«-. r, ,r        J S»- 
e  *4bi imt*  -il   t»«e   e<amp4r   l»v<-   lieen    w.'iVrd       ;• 
«fi f»t» haws -4 rhe   i«aMnicti«rti .4 i wr»i».,ri.   pr.*ttir 
t«m  ini rea »e   4  Td ¡»r r«--.* m everv   w<t..r     r»  nut 

H 



be useful to work out different variants, based on 
different increases, and to compare them with one 
another. 

The importance of indirect backward linkage 
effects i, demonstrated in table 2 below, containing 
the oroportion of direct to total requirements (direct 
and indirect backward linkage effects) concerning 
ini|)orts, employment and capital. 

It will be seen that the direct requirements are 
often only 50 per cent or even lesa of the total. 

The utilization of coefficients presented in table 1 
is self-explanatory. The direct effects of a project 
on employment, imports, capitel and national income 
are determined by the conventional method* of pro- 
ject evaluation. The backward linkage effects of the 
major outputs can then be determined by the co- 

TAWI.E 2.   PROPORTION  or  DIRECT REQUIREMENTS   PER   UNIT  or OUTPUT 

COMPARI II TO TOTAL   ( DIRECT  AND  BACKWARD  LINKAGE)   REQUIREMENTS 
fPERCENTAGE) 

Tolti Elfertirt tttd Industri it sfrtnr Importi tmfltrimmi ,«*(«/ rtqutremtni 

O'al mining 56 74 61 6J 
Iron and  steel 6-' 4« *» 49 
\iin-firrous meta!* 'i9 39 49 4H 
\".>n electrical  ma« liinerv .19 59 49 32 
!• ¡«rctncal   ma'him ry 45 59 .14 19 
l'reci»   n   in-trunirtits 5H 76 51 .16 
Klect ricity 70 4*. 7* m 
IVtnilciini  n'tinini? <>i 33 24 21 
t icflvy ruenmaN 7* 54 57 55 
W.««.<1  |,!i,<htrt« 92 65 .16 30 
I'ap'T   proHncti"n 79 57 54 48 
i . itton textiles M2 79 71 64 
! • atlirr    |>ro<lucti>>ii s 5 44 45 J 5 
Sli't'   manufacturing 2* 66 .11 27 
1 "«.(|   lirmllKt* 6f) 12 2S 21 

eltii ii'iits . i tip corre-pomlmi' branches, [f more 
preci-mn ¡- mce—an. tin- .ïlects of the first bark- 
w.n«l link • h t t sample, tin iiiw-tmrtit necciarv to 
pri'tliur tin' im-' of the p..wer -Litton) is deter- 
mined li\ .Inert means, .i.id only the rest of the link- 
iL''   etl'.'t- Iiv   file drsrril rd method 

Iti lliim-.,t\ 'Ins metili ni i utilized mainlv in de- 
termine -i.i.d'iil indirect in\c-tmrnts. A special 
mttliod . ! pri.w.t evaluation wa - issued ami .u>- 
I"• -v! • I i'\ the llim^.iinn Planning Oftice in 1°.V 
«ml di. .u.c. '..in imüi, developed One of these 
moditii.ii;.••!-. i- connected with indirect investment 
rei¡iiiiem«!it- ' >• lion aMv 'he liackward linkage ef- 
fci ' - ou r;i'.!i' in v «-V inori' were taken into am Hint 
'•\ n. iivii-iiM ...(Hi,-Mil appui d to the value of 
tn.iter:.,I ITIMI'- ll,.we\ct is demonstrated in table 
I 'he 'lint .tins in \en different for the 
d't'-eri • .,.,,- i •!-. nient!',, ni th.- meffv«! of 
the I'lantii'ii: OfT'ce v i'i,| -nice the end of 1%4. 
dtflerent i • «-HirienN are utili/ed. computed for 
forts tw,, .hbVMTit -reto-- ,.|i the La-i- of the l°5'' 
Iflpll' ollt|>llt  t ililf 

A- we mditi..M..I n r rmcxion wth the problem 
of diadi w prue- ( op-i.,rtiitiit\ co-'-i. mathematical 
|-r.>trr inimiiiu ,« utilize«! to determine the optimum 
ptngtanime of ., -\ -ten- Very tre.pirntlv the prob 
lem rf efficient allocation of investment resoutee« 
cannot br re« 'ved b\ calculating, comparing and 
-eei'itit; ».inf!«- i- \e-t!iie;:i prona'-, Incaute . «f the 
ve:\ great number of closelv mterconnectej tech- 
nological and economic alternative* 

We may use a« an example the problem of pro- 
lion and alkx ation of peimarv sources of energy. 

such a« coal and petrol, and secondary tenrec«, such 

as electricity and gas.T The object of efficiency cal- 
culations in this case may be summed up in broad 
outline as follows. We have tr rhoose trom among 
different primary sources of energy (producible or 
importable ) whose production involves different 
input- at the level nf the economy as a whole Í labour 
and other o sts. investments, imports etc.). We may 
further rhix.se from among various secondary sources 
of energy ' v g. between electric energy and munici- 
pal gasi, these secondary sources also, perhaps, 
(«ring produced with the aid of different primary 
cource* of energy 

There are wide possibilities for substitution among 
«hfferent sources of energy. In the ca ,e of the sources 
of energy and other national resources needed to 
produci and transform them (including investments 
"r imports i, the choice is between certain natural 
or economic limits The problem must of course be 
resolved with the least possible input at the level of 
the economy as i whole. Thus we are dealing here 
with a calculation of conditional extreme values, the 
siilution of which, at our present stage of know- 
ledge, is p..- able with mathematical programming 
and. consderinsr the extent of the problem, with the 
use of electronic computers. Given the computation 
techniques avatlable. linear programming is clearly 
indicated A aempJified example of such a model is 
briefly described below 

The computations start with the demand serving 
is a bnsis for the balance oí energy, that is with 
the production and services rJetermtning energy de- 
mand^ for example, the production of sMtl or cement 

' Se- G   Cafcor and kf  Mft 
«»ir lem»-ter» •    -   - I«LIIM 

eatairiasum and 
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or the production of any other industry, and the 
national demand for energy or for coal heating. We 
assume that the different types of production and 
services may be considered as homogeneous con- 
sumers of energy, so that the sector, production or 
service thus defined might be unambiguously charac- 
terized by one parameter each (e.g. production of 
steel in tons, or the demand for fr.el for domestic 
use. with the number of flats or rooms), and that 
to these parameters belong similar unambiguously 
defined specific costs of energy and other costs con- 
nected with the use of energy (essentially invest- 
ment and operating costs). Of course, thé sjiecific 
costs of energy and other products may also vary 
according to the technology applied, mainly accord- 
ing to the prime source of energy used. The maxi- 
mum quantity of domestic sources of primary energy 
available may also be regarded as a s|xrïfic con- 
straint. 

Let us call a production or service carried out by 
a given technology (source of energy) an activity, 
denoted by xx, x%,... xn. 

x¡ production of electric energy from coal /kWh/ 

Xt production of electric energy from crude oil 

x:i production ot electric energy from natural gas 

x« production of cement with coal /tons/ 

•rB production of cement with crude oil 

xt production of cement with natural gas 

a\\X\ 4 »i*xt 4 .. .«,„ 2.r,.¡, 
a,-,x¿ -f. a-jnXr, -f . . . a.ín , r» , 

is»x» +  <*at*» 4 Os» xa 

Here on the ¡eft-hand side of the equations we find 

the use of energy by "activities", as well as "sav- 

ings" and, on the right-hand side, the domestic and 

impon sources Fach of the equations is a balance- 

equation of a defined source of energy, for instance, 

coa', and the whole system of equations is the entire 

balance of energy where, however, the activities 

"x", the mi|x>rts "v" and the savings "s" are still 
unknown. 

The above system of equations has -.till to lx- com- 

pleted. The basis for calculating the demand for 

energv is the volume of production (service) of 

each of the sectors, which is known, and which must 

be supplir«! with the :iid of the various sources of 

energy ¡technologies, activities I T-et us denote these 
"A"'. Then. 

•i„ j heating of flats with coal /number of rooms/ 
xn i heating of Mats with oil 

x„ heating of flats with natural gas 

Assuming that "fr" represents the maximum of 
domestic sources of energy available, then the corres- 
ponding imports and savings as compared to the 
possible maximum utilization of domestic production 
are as follows : 

( oal 
Oil 
Natural  (¡as 

-ltdomiim J.'Hwthi 
primary t >urct 

I'.. 
hi 

Imp •ni 

For specific use of energy, we have the  follow- 
ing notations : 

l'rt>Jt*rtwn 

I.   foal 
Z.  < til 
•I    Natural gas 

/'/.-, fr„ 

"II 

the   following   special 
f 

i,   i-   i. -«'•i 

«H 

With  the  above   notation, 
balance  of energy  may  be  written  in  the" for 
equations : 

4 3\   •- fri   <   y i /coal/ 

f .*a '•"  h-t 4 V-j  'oil/ 

4  .rt   -aS vi /natural gas/ 

Klectiic energy A'i 
Cement A':. 
F feating for the population A, 

We may start, moreover, from the l.,( t that the 
foreign exchange available for the im|».rts ot sources 
of energy is limited If the maximum quantity of 
foreign exchange is "/>", the unit price of individual 
imported sources of energy "it", and the foreign 
exchange |*issihlv saved a- against the maximum 
"z '. we obtain another eqiiifon which expires the 
bH;:!ice between imports of energy anil tl.<- foreign 
exchange available for coyer: 

rfiVi    •   (/..V-j   +   rf,\'-i    • •   ."      /' 

The   most   rational,   optimum   iiiili/aiion   of    ie 
source,   is   achieved   if.   keeping   the   balance ratios 
expressed  by   the  above   equations.   i|„.  ,o*t   ,,f   H|| 
activities, considering imports abo ,,s ;,n a. tivitv, is 
nimimum   Thu-,  if the   ,|*i iti.   cost of adnitv   ' i' 

< i r>   t ...-+• <» i, -t a", vi 

where  ii'x       d\ denote  the  difference between  the 
prices of domestic and imported source of energy. 

The equations containing the balance   if energy. 

* •  <l', v»      minimum 

the balance of fur« ign exchange and tlie conm-xion- 
ariiong the activities might also be written ,., the 
following manner : 

•ti *\  -+- -+ i| 
•n *»-*-• ..        4 fi 

<H»   Xt »   /, 
*i -+- *t 4- *i 

*» 4-  -r« + xt 
*i>i   4- 

Vi 

y» 
— v» 

»*3r» 4 dty, 4 *. 
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Ibis  M Meni  ut M|uatji>ns  might  In   written  in   the 
t • » T" ' 11  i •!   .•   uiati IN i-i|n,itei|l  .;   » 

. ; r       b 

wilt re i is the wctor of activities, A is the matrix 
(if coefficients belonging tu tile activities I the ll'ft- 
hatld ade ni tin- t «piatimi system > and /> is the so- 
called \t(|ni nf (..¡initie, itile rightdinnd siclr of 
tile  eijliri'ii !|   system i 

I lie   su tailed   i>b|ectÌM     function   expressing   tile 
iiiiiiiiiii/aiinti nf ni-t,  may   lie  written  in  the  form 
• il   'he  '. ei't.iiul fiinctiiiti 

'    i iiiitiinintii 

I In iiiu-in.i/ali-.ii i-i the function ,• i with the con- 
-11. i it it     /   i l> can  lie  resolved liv 'he method  of 
tin n  |I1'IL;I iiiiiiiiny     tint  to he discusse,) here." The 
-••iiitiiiii   ni'iK the  • inantitic-.   of  -otirces  of energy 
!" 'ie |.i,..|ii,-i-il at hoiüe    /,     v     those to he imported 

and :hur allocatimi t,, the différent sectors using 
• '" ".'".      '     , lli.it  i -.  the :icliciiies   r,    . . .|-„. 

I hi- I\|,I ni computatimi will ¡iroduce a result 
which i-., within tlie limits of the system, hoth efii 

i I'tit through optimizan,,n of the ohjective function, 
and con i,tent satisfying the sjiecial balances. 
M l'Inni.ita a! programming is necessary because of 
the Mr ure.at iiimilier of interconnexion, and pi». 

•ilile icti\itie-. ilit- proper selection of which is hardly 
I"'s-ili|c with the conventional methods of project 
i valuation elicli sectoral programmes have lieen 
worked oui in lliitigar\ for several industrial 
I,ranches, some of them taking into account not only 
¡•induction m,| mv( Minent. but also exports anil 
mil "its" \. ., rule. M'ctiir.'it programmes do not 
'"' 'nde m then empiitati,His the linkage effects 
•'•atei ..iifs|,|, ihe sector I lie main interrelation- 

lii|i- with the res! of the economy are enilmdied in 
•h> ..MiiaiiH- oi the mo |, ! |„ ,„lr example, these 
a'e   tlu   avallai le  domestic   «oiincs of  energy   and 

"•"siM-r, 1   «oik ,|, ,,|   mtl,   linear prm/rainming.   as   for 
| s •"',!"       holline      Samuels,,,,    .,,„) Solo«-.    / i'iiojr   I'm- 

•rimw.,»: .,„,, .' ,, „.,,- .Inliiix. \\ » York. Mci.raw 
If-'!   i'';s 

"'s,,    In,,:.   K. i, i,    • At.ithema'i   ,!  pr'(jramnrnit <>f   in 
v, -'IIICII' , I'.'i I,,,,, a   l * ir» _* 

foreign exchange and the volume of production or 
services to lie supplied by some source of energy. 
In another model, the volume of production, export 
or investment might lie the constraints. Exception- 
ally, hackward linkage effects outside the system 
are taken into account, for example in the model 
dealing with the investment programme of the 
Hungarian aluminum industry, in which the indirect 
investments have licet) determined by the input- 
output inverse matrix. 

Tlie limited consideration of linkage effects in 
sectoral programming models is obviously a weak- 
ness nf the method. Iioth from the theoretical and 
from the practical point of view. The method per- 
mits the efficient allocation of resources within !hc 
s\ stem represented by the model, but the allocations 
of resources (for example, investment and foreign 
currencies i or other constraints, such as production 
'•r exports, should I«' predetermined, and there is 
no guarantee concerning the efficiency of the latter 
allocation among sectors. It is of course assumed 
that efficiency is considered from the social |H)int 
of view, and not from the jioirit of view of single 
sectors (ir private enterprises. It is hardly possible 
to include the whole economy in one mathematical 
model: this would involve great computational and 
even some theoretical difficulties. To avoid them, a 
method was proposed in Hungary by Messrs. Kornai 
and lapt.ik known as "programming on two levels". 
It consists basically in the optimization ot several 
sectoral and one "centrar" model, the latter being 
intended to allocate the resources and other con- 
straints, lor example, production or exj>or:s, to the 
sectoi s Ihe optimum is achieved in iterative steps, 
the sectoral models receiving the central allocations 
and feeding back the results of optimization to the 
central model, which will in turn improve the central 
allocation. This method is now I icing experimen- 
tally tested and computations are being carried out.10 

If proiierty applied, this method should make pos- 
sible the selection of efficient projects and at tite same 
time ensure consistency fur the economy as a whole. 

10 Sie .lan<i* Kornai. "KxpenmrnU' programming in 
[reparation for (he thinl five-year -lUn", Budapest, 
Ko/ga/Hasagi  Sïrmlr,   l'*i5, No. />. 
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IV.   ESSENTIAL ELEMENTS IN THE PREPARATION OF INDUSTRIAL PROJECTS 

by S. J.  Laaffley* 

I NTHOM <TION 

The p irpose of this paper is tu bring into |>ers|>ec- 
tive the essential elements that must IK* embodied 
in industrial projects destined fur the scrutiny of 
both private and public bodies. It delineates the 
variety of their |»ints of view and indicates the 
nature and extent of their extensive and frequently 

disparate informational needs. The nature of the 
criteria by which private investors and government 
officials evaluate the costs and tx.-nctit.s of industrial 
projects ami their legitimate differences of approach 
are also examined. 

What follows is not a guide to industrial project 
preparation or a chart of the obstructions to l»e 
avoided by those charged with the development of 

industrial projects; nor is it a catalogue of all the 
elements that must be included. The subjects con- 
sidered are not necessarily treated in the depth or 
detail commensurate with their relative importance, 
since their choice reflects the experience of the author 

rather than .1 consensus of informed opinion We 
understand, however, that many of the problem?, and 
procedures touched u|«m will IK- the subjects of 
detailed discussion in other pa¡x-rs presented to the 
seminar. 

In the following discussion, w.- assume that the 
res'wnsihililv for project preparation lies with .1 
government agency charged with encouraging and 
facilitating the growth of industry in a developing 
country, although this is onlv the most common ot 
main possibilities, h i:¡ further assumed that the 

government agency responsible fur industrial project 

preparation will have as an important objective the 
stimulation of domestic and foreign private investor 
interest ano participation in the projects it prepares 
'I he procedure tor project preparation for industrial 
enterprises that will lie implemented, owned and 

operated by a (JO\eminent is nut. however, different 
in any fundamental aspect, 

Project preparation in the sense in which '.v.- use 
the term is more than a planning funi lion, it in 
eludes follow'through to final o|-er.ition ot the project 
or 1 decision to aitandoti the effort Too limited a 

concept ot the project team's responsibility in this 

regard can lead to wasted effort, particularly if 
tfhisr. such as private investors, who implement the 
project are not ¡«ernutted to take full advantage ot 
the prior investigation and analysis which led the 
(iovernnient to include ¡t in its programme. Waste 
is also predictable if the ( io\ eminent s project team 

* I'lper   picrarrd   <«i   Ululi   <,t    Arthur   I'    ¡ mir    li, 
Cambridge.    Mis»     t'niltl   states   ,,l    Aitimi*,   nitri   'tv 
»•«litanie  i.f   \\ ilbam   A    W    kr<->.s    Phillip»   !'• rrrj    |. V, 
H   Ret-ítv inH Kn'wrt  1»   \\ »r I 

is content to set out its work product without ensiir 

ing that the next  steps towards implementation  are 
taken by the competent parties 

The project   itself  may  well  be thought   ot   .,,   1 
constantly growing and changing set of concepts   In 
part   these   concepts   are   embodied   in   documents 
designed to enable the many different   parties  con 
cerned   to  appraise   the   economic   advantages   ,lt|,| 

disadvantages of endorsing, promoting, contributing 
resources to and implementing the project   In another 
sense,   the  project   consists   of   a   collection   m   the 
mincis  of  living   persons   of  informed   opinion   and 

detailed understanding of the tacts, the relationship 
of the facts to the  interested parties, and  th>   mtet 
relationships among all the interests to the pioj.,,,,,1 

activity   This view of an industrial  proiect  demon 
strates the critical  value ot a high degree ot  conti 
nuity   in   the   project   team   troni   the   inception   ot 

preparation  to   successful  op» ration    Individual    01 
organizations may  I«- attached to or detached   tr ,n¡ 
the project at différent  tunes ,is ditfeienr   ,ktl\   ,,,. 

required,  but   continuity   in   the  growth   .,<   „al.' 
standing   and   insight,   both   documented    ,nd    -in 
documented,  demands   a   substantial  de';,-,    ot   ,    ,1 
tinuitv of personnel 

A.  N'AUKKW-   IMII simvi   eko;i<i-   »M, 

s'l K \ I f-'.V    OK    I lit |M    I'KI l'\R \ I   1, -, 

An  industrial   project   max   take  man,   to-a.      • :..' 

its  preparation  may  be approached  111   v\id<lv     lit!-' 
mg «.11-    Ihere is, in fa.t. no est ibhshed ti   '< u   in. 
ot   , .oject   preparation   and   no  attempt   ¡.   tr.de   ri 
this   |,aper  to   develop  one    What   is   attrnip'ed   :     .1 
classification   ,,f    industria!    pr >jn!,   an.'    po.hY" 

tre.juetitlv   etii-c.lint« red  m their  pi 1 p at it ton    \\ .    ., 

amine he!nn  ihr n Unte of an industri d  •• oe. >     •   ' 
the   t'orni-,  it   111.iv    take   m   mcira-nig    .•  '•<   ..<   ,,.-,. 

pleMtV .'itili 'lieti sugl'i -t .1 sfatl-gv to' I' ;•>'.,!., 
tioll. 

1     i.ipilKuun  if cii't;«!/ «'/-o i/j. Mí 

I he expansion  of  ,,n 1 Vstmi'  -ii'lu ••• ' • '    •; 1 •   t: •• 
1 veri   l'iough   the   •uve-t'ieii*   -n..lve!   'i.o. ..-. 

! irge.   is ,otup it -tive'v    si1 iij1!!'"» IL'    !   :t   •    •<   h. 
liti Hied   frulli   IUfe7!l-'¡\    gctu • ati d    'I'!-! la     pr> 
eilt maii.igetiieiit will :|..» t-i.il!-, 'M t.'i' • A •' •'• 
eiptipnient need» d .-«il-' ,v;.' h. di', e, .i¡;r--- , -, 
itisi 1 !- at 1.1:1 and ;., ¡nti-gr aie :• mt,. ••<• t-a •. 1' 

relat'velv   little     I ,ti. •     'l'a     ••.;<•     •    ; :•   n • •   .   ,: 
fll!|s     !„•     prep •',     !      V. 't-        '   '        '•'• '        .   I-    ,       » '  • ld' 

-.¡X" i i!i/ri| I• :i   '.. '     ',••    :'• ' •• •    •     ' -i ',    •, •, -, :|i , 

to .-m-,   . l'i '  •    • • ri"  .-•;   h' . •• • ,.,;.,     i,,, L. 
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equipment must be considered, lli.it new methods of 
marketing 11111,1 lie developed ;ni<l new market outlets 
second. lli.it 11t.in:.j4«-tiictit «kills must IK- increased 
"' 'I;'' i aii'iil l'nnsider.ïti'iii must lie given to a 
wide: ialine of problems. When these problems arise, 
'li'' l'i'«''-« ot induxtiial project preparation i.s char- 
iiti;i/(il liv ,iti increasing need for a wide range of 
S'" V'/<-'l -I dl-. <-.\|'iTiciuc and knowledge, and for 
í''i i¡ .1  ¡I' •< ! i r 111 r 11:11 i ( m 

•'llii-r ( (»nditii'iis inn also lead in fornialitv and 
« (>iti|i!( \it\ laa example, mdii «I r lai ])laiil expansion 
m -lev•(•luimig countries usually require« external 
tin mi :.i: a ,-i ,t Hi c I his n lav take one or tin ire of a 
iiiimlici oi (lille; i nt iurins. ranging from a .short 
ttini working i.,|iit.i| loan l'ioni a coiniiiercial hank- 
Mig in«titution to a financing scheme that encom- 
passes public issues of shares or bonds, participations 
'"'• ivcial tinaiiciiig institutions that mav include 
tiacij'ii m i/ini/ itauis, n.iiiniial foreign aid agencies, 

• a! "in ' •' mote .a the international financing an- 
i!'"''!!«- In ihc-e cncniiist.-mcc«. a higher degree 
ol  ini malli \        te.(insite, 

'i i prilli i!,h- that sime degree of documentation 
•v,li he reipiited foi even the smallest working- 
'apila] loan, a'thoiigh some IMIII«! : . make loans to 
«' H '• 'alili,he,I customer- with little or no investiga- 
tion loan, of significant size and medium- or long- 
le'in dilution uill. hiiwevet. norniallv he made 
"'i'i atti i an • .xaniinattnii of the application hy a 
lei'ioi.i! m he n| oilier In,m authorizing officer or 
••'ii'i.ii.-i I' m.,\ |>e necess irv to produce not only 
' •ai'ii« s ,a .>,Pin to rcpav the principal ami service 
Hu -leb: can the props nf ibe proposed new activity. 
''•it •'-" !•• iiro\ idi- i \ tdeiicf th it market (Mitenti.il lias 
" ' '' t'ab •¡i.il'v a«,i - —«-• I. tli.ii material«, labour, 

' •aiipt'•( ol oi I ' icihtie« ate, in tact, available at the 
'•'•''• "•!•• I'I •! nu! liiat the prop,,se,| extension of 
:'" ;• ,;it '- wiiiiu tbe technical and managerial 
' •'' ; ' '• '" • "i t ,. i,,,,,| n-i tiK-it ¡'o ptoviile the 
'"'" -'• mti-vii t'o'i .mil present ,i i ..nvmritig case 
''• 'be h inker, i! mav be iiece«s:ir\ to employ the 
•'''""'•  "'   nidi pendent  ptofessjoii i!  expes.  hi any 
'  '""      '    '•••.'''     b    "ee   .,!   I ì ,',!v    .,,„!   ,],„ :,mell1ltlOIl 
',< ;:;   :„•   ;|. ,.,|, ,' 

I ' ' •' - .'"ab. • , *i.lit:• a w't !, ', n .;•• ,]\\ ],. ,K to 
'••'•'• }•• " - ' ]•'(•;• i' l'imi, IMO f • t'.e expansion 

•' i st«t"i,: nlC'iM i!it m\, 'wmcot of guwrti 
' ' ' ' '' '' ' .'id'i-fi !'\ !•, .¡n, , I •lat'oiis, enter 
!'"•' •' ' ' a o'\ pet'ii-tlcl to «-s p.,:i 1 -bei' npcra- 
t' ••• v • ••• •<;'. i, ti • i II, , t.. g. •,, • ii'iietit authority 
a" >      -\« . • :' i oiis'dci itimi, o: si/c, regional balance 
"!    • '   a t      . - ,.< , S    . •!    Il iti- Ila!   ( ,    -||. .••.),     p. ,';i v   ar,.   ,., 

\> '•'•''    ''i   lb-    ,!• v, i..pitiK  oe;:i::n «   this   is  ii«u.d!v 
"•''   ''':'   '  '-''    shortage • f c,pit d   ta   economic de 
\c'   pin,ai!,   limit.aioli«  ,;f fnreign   ex. hange    scarcity 
"'   skilled    laltout    all!   iiiati.igemetit    and   other   im 
portant t.u tors fre«|uetitlv lead  ' .ov miment« to mi 
¡«i,,  ,  .nt»-,,', ,,., lUM-stttifiit il tes; ts - r i \ «• of it, source 
"'  ! 'mice  or   gì ..g- aph.oil !,ration  and  the object  is 
the establishment of a new industrv  or the exjwnsion 
>>: .m exis-ting ,,,..e   ( otifi.piim   with n.iti Miai invest 
nient p'irv ,,r a national rcmoniu  development plan 
i« also iicqnctitU   required 

i io\i" inirnt association with the process of project 
pKpa'fon   and   with   the attendant   formalities and 

documentation may lie sought by the investor him- 
self. Assurances may be desired regarding the 
availability of foreign exchange for the purchase 
of equipment and the increased supply of materials 
that will he needed, and requests may be made for 
the imposition of tariff or quota protection, import 
duty or tax reduction or other concessions to en- 
courage industrial development. Much of the in- 
formation and documentation required to satisfy the 
financing institutions can he used for this puqxise. 
In many cases, however, financial and government 
agencies will each make their approva! dependent on 
approval by the other, creating a problem of simul- 
taneous determination. For example, the banker will 
wish to see evidence that necessary tariff protection 
or other government assistance will be forthcoming 
before he agrees to commit funds to the project; 
government may at the same time wish to see 
evidence that the funds necessary to see the project 
through to completion are available before granting 
valuable concessions. In these circumstances, the 
process of industria! project preparation is likely 
to involve a continuous process of discussion with 
government and financing agencies, with feed-back 
to each cycle from the related one just before or 
after it. 

.?. Establishment ol arte enterprises 

We now turn to the establishment of new industrial 
enterprises. It is with this t\;«' of industrial project, 
encompassing all tile problems of plant expansion 
in addition to those of the initiation of new enter- 
prises without the benefit of Ural experience and 
knowledge, that this paper is primarily concerned. 
f'roiects for the establishment of new industrial 
enterprises, as contrasted with the expansion of exist- 
ing ones, require, in addition to the documentation 
and outside assistance that may lie necessary to 
secure their approval by financing and government 
agencies, detailed technical and market information 
from many different sources. The absence of on-going 
industrial activity from which the new project may 
l>e extr.qxilated may complicate the process of project 
planning and in practice usually r«»tilts in a need 
to «eek advice from individuals or oiganizations ex- 
perienced in the industrial activity under study Lack 
of local exjK-rience also complicates the process of 
plant construction and equipment installation and 
frequently results in delays and economic loss in 
initiating production and bringing operations to a 
profitable level. 

Iw.i methods of reducing these hazards of new 
enterprise« in developing countries aie worthy of 
sjiecial attention. Kxisting industrial enterprises with 
well trained managerial and technical ¡wrsonnel at 
their disfxisal mav IH- requested to undertake to 
launch the new plant; even if the industrial opera- 
tion of the existing enterprise is unrelated to the 
pro(K.sed m M one. its organizational skills and ability 
to attract additional well qualified personnel may 
greatlv reduce the cost and time involved in project 
preparation at.d amply justify the fee that may have 
to be paid. Another approach to reducing hazards 
is the use of a "turnkey" contract under which the 
contractor undertakes not only to construct the plant 
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to agreed apecification», but also to supervise initial upon  Id  evaluate  their  recommendations  ,,„.„,   i„. 
operations unti! a predetermined  level of efficiency fully aware not only ot: the broad nutlm« s but  ils,,,,i 
has  been  attained and  local  staff  trained.   I'nfor- the  details   of   national  economic   |«ili,-\    Wb.tb.i 
tunately   the  latter, apparently  logical, solution  to priority   is   to  lie  Riven   to  economi«,   growth,   the 
the problem  has been greatly abused by salesmen lialauce of pa\ments, employment,  economic ,iu, r 
for machinery manufacturers, whc hold themselves silication or other considerations should b«  pie,,s,U 
out as unbiased technical advisors and bona fide in- slated in  their instructions.  Only   m  ibi-  w.n   cm 
vestors but who, in fact, offer only their own. often projects IK- avalúate,! and development   ¡...*.-.¡bibti. - 
overpriced wares and accept little or no risk.  Only compared   in   a   rational   niatincr.     \   danger   !..   he 
careful, sound technical and economic analysis can avoided is that, in the absence of pr.."ei   >uutui< .• 
expose such  stratagems. project   stali   may   develop   it-   own   ,r,rliinr   ,,b' 

,,..,, jectives that may be at variance v, itli 11 m.,icl «„.h,A 
3. Irmaptes <rj project preparation :lII , ,h(. n;„i(in;i| in,,.r,,s, 

Turning next to considerations of strategy, efficient l'ersomiel   responsible  fot   the   |,It p ,,,,i,.,.,   ,,:   :l 

industrial plants should be established in developing «bis-trial projects should cotitmimu-lv   n  Malici,   'be 
countries only  if they are directed towards the  at- evidence   they   assemble   and   the   coniai i..iis   t'„v 
tainment  of clearly defined  and  widely  understood develop, l'rotect stati arc in a «htlrt eut situation t'.,-n 
objectives; further, a process of continuous évalua- those   who    work   under   mm,-    t«,ir;n<    ,  .uditimi 
tion  must  be  employed  to control  and co-ordinate where the  course  of  event-.   ma\   be  on ,b |. i-nn.  | 
the orderly commitment of resources throughout  the and constant re-evaluation lis, mil« >i t a': it   I    pn-i ,• 
project   preparation  process.   Adequate control   in- ing industrial   proiects. (..utiiuion,   re.    ihctioi,   ,,t 
eludes the  |>ower  to modify,  |x>stiH>ne or abandon the   most   .searching   kind   i-   , ,'!,•.I   |(„      | h,        ;,. 
the project; and although these options become  in- pur|>ose of project < U\ cb.| o 11. m  \\,,«¡, c ii <   nl'--  ,«,- 
creasingly more difficult to take as project planning establishment   of  an   industri i',   enm H i •••   „•a-!,,1. , 
proceeds,  they   remain   until   the   final   objective   is m  ternis   of   cbarlv   define, I   ob,,.,,,,,     ,,          ,,.v 

achieved. point it becomes apparent that the,,   pm;,, , - , .nici 
Whether the  project  results in the addition  of a be achieved, the justilication   i,,i   MM!.,     , u,,••    ,    | 

few pieces of new equipment to a small nianiit ictnr expenditure   disappears.   'Ibi    i,i,„i -     it ,  >            • ,,, 
ing enterprise  or the establishment  of a major   in intrinsic value, except jicrhap, ., .     ':.,;•    c      ,•, 
dustrial   venture,   it   must   b*   thoughtfully   and   ef l inclinions re , valuation m tin   li- '.•    a ;     
ficiently directed. Clear responsibility must be given u""  «em tate.l   l,\   the  pun,--   ,,:                  ;,    , 
to an individual or a group for the performance  of •''•'" 'cve.d   t lut   the project  .,-   -••  .•   .                        | 
this   task.   The   quality   of   intelligence,   judgement. '••' m ipprnptiatc. but that m .,  m- ,.h;.,  ¡   ..:•:••   • 
initiative and executive ability required for the  sue nia'mi i   tin   • It -n< .1  obpitu, 
cessful development of an industrial project  is  Im;!' paiable nhpicws cm ',e ,,t'   •,,,   < 
and.   in  complex  cases,  men  of  outstanding  abihtv Mm,   tl.,   p;,,j,ci   M.itT i   ,,   u   i ,   •.         •   <.          , 
will be required. They should have aiith«>iïh M make th< net mn'ligi ut ,,ud ddi   o,  I     ;   .           •      o 
all   the   financial   and   other   decisions   necessary   to relevan:   .acts and then   imp;,. ,t¡,.i- 
attain their objectives.   These objectives should   l>e that tbev should |K,S ,-,,,, lagb   I..     ,    .;•:,,•   ,! 
pr»cisely and clearly delineated.  However, decision- and emotional pi .bin    'n hum  n 
making authority in matters affecting the directum, is   to   -ei.et    p-..,«-ct 
form, content, duration, cost, termination and «jther qualities of enthusiasn 
substantive as|>ects of the  project  should, however, degree  oí   sceptn ism   ,M 

be reserved to others less involved in the day-M-day rnoiniiiend the termino 
activities of the project and with a lower decree of own activities v\hene\ 
emotional  commitment  than can  lie  reasonably   ex- that  the  ohp.r.v.s  ,,i   ti . 
pected of the project staff.                                  ' iait«.nlv  af.on-d 

When an  industrial  project  is prepared and   im- | !„• t,.,;,J ,-,„, ,,f ,r, ,,„!„.,,, ,i , 
plemented by  private businessmen  in an enterprise ¡,1(F ri„mtrv miv          ,u ,.„,,, ., , 
economic system, the objective sought is either profit prmect   elsewhere    1 

b 
•icct    pels.,no- 

,lll    '1 

el     I 

ni u   !«<   n<   , r• -  • I• -, it« 
or a rationalisation for it. In a developing country. „¿.„sive effort to the as—.»-«..    • -,    .....    ,   ,| 
the objectives to whnlii an industrial project  is di ,,„,„, .,,„, .nark,.t     „.„„_,, 
reeled   may   !*•   quite  different    National  economic .,,,,, ,|, lt  w 

policy may dictate that preference in the allocation Distarne  fr 

nel  !-.«'•    •    .;. ml   rio., 
ti'.n that   would  IK-  readi' 

• in   siai'i-es   ,>t   »-'jnijitT . or     bunding 
terials.    teebnn ,,l    ;ut >i'n iti, i', u 

il"' - 

m..v appear t>. >,«• !,,«-, iUi.'¡ ,,,.«., -.«     ,o,,,,.   ,,   ,,,, 
low   labour   prcliK to. i'v   ¡n.c    imp . ..    clin-     '. ,i 

of resources «hould be given to industrial projects       ,,-,,,,,    „.,-., 
providing employment and labour training, consrrv-       facilities will ,i's.,  • «!«! 
ing foreign exchange by currency earning or saving, 
or by contributing to the goal of structural change 
of the economy, even though the attainment of these       „nlv  ,n. r,,s(s  ¡,   ¡lf.r   ,„ lWs^ ,,,„,,,,     
objetives  may   not  always  contribute  to  au   im-       tlll.v atr aU<1  ,.„„,,  „„,„. ,,,„„?,. "J, 
mediate increase in p*r copUa income -a ixniumm' 
accepted desideratum oí national economic policy. 

Thoae responsible for the preparation of industrial       many  «tber c-tK item, nnv i,a\e „., ,, -.-•• ..,,•... ,,„. 
projecti in either the private or public ter*or  an»!       if tlw projet for wlmb !ri«»v  ,,rr a,,jo ,,.t :.    •-.,., 
the oAScials, bankers and others who may be called       dour«! ui« 

Y ill   ecotiortucal'V     «level. 
,g.    'an 

•imtr i» |   (.o   - ,« i.t, 

materials,  arces,  r,,,«!,, worker  ; «mi    ,|i!i, n-    o,.| 

lie in r, no resid'ial   v ilo« 

Ï) 



Total ¡»torct costs can bf held to a minimum, 

and the danger of serious los-, consequent upon 

major »hilts m project direction or project cancel- 

lation at an a< 1 v.inceri stage mav he reduced hv careful 

planning I'roitr: preparation should lie approached 

hv a method oi successive approximation that incurs 

co»t. |..i market information, surveys, plant and 

constriictii.ii cost estimates and, at a later Mage, 

fur miteni!» equipment, roads anil supplies onlv 

to the (Mint necessary to permit the next sequential 

decision t" he made J-or example, comprehensive 

résonne siirwvs involving expensive scientific equip- 

ment and l.itd.lv trame.1 jiersonnel should not l»e 

lotntnis-iMiird uniii a preliminary esamina'ion has 

l>een roirpieteii on the hasis of existing rejmrts and 

nit' 't Tn;it•• rn. oíd the informed judgement-> ot ap- 

pioptiitiU- ' x|». t Kneed socialists in technical areas 

oiilainr.i It a i ouprehetisive survey proves to he 

a news-,H \ .rnmil sirp, the scope land, hence, costi 

oi tin s¡ir\' \ »hoiiid not lie designed to provide more 

mi. .rm.iti. .i¡ th.iti will lie needed when the results 

art due I In, , ii> .t to -i\ that there are no c isvs 
111 «¡in1' it i .. ie,i .onahie to carry out resource 

siirvev m up ¡e ilei.n' ¡han is immediately required; 

•hen r.iv he L'ttatK mi teased inst in cam mg out 

lui w..il.. in i AU i,r nu.te stages Here, as in many 

"! '" '   ' '••' "'>   infill   and  dopassi, nate  analv.is 

•'••I .i¡.|.'( i,» t.i i    'i pt.,  ;,|,. ., -mmtl I.asi, |i,r decision. 

I    In IM,'   •.'.  o-.'  .!• .•:,-,  :- ai,   ,rea  in  whi<!i  the 

',•' •     'i'    '"IM     i;.!'i'i\i'ii.'l¡."i   is   partimi iHv 

i"   •   •Mut     '   v;n: em ed   > i ! 11 u t * \    s;>erii!;s',   can   es 

'••   l     ao     l:i.'-'it   itidii'tri   i'e "fu" lini'.' i-'i,|.  w .thin 
1        ' '";-•"  '1'   •>'    •;•••.       •   e"    ,,     ,.    w V    re lsi,tl.,hle 

M ' I *• I '•      IK    v|    1 Hi •' I (   I 

-"  ,1. ,<\        l 

¡. . 1 

'••••'  i     •   '   I'.'     I Vinelli,   (liât   Mill- •    he   ex I': Mile I   Iti 

• ' • ' ;    ' '•'   • 'i'hi-t' i ,!    tmin t,    hue    aeen 

' '     "  .o     M'     . il- idi • iti-.ii "t  tin i!   nature and 

• "    ]•'' ! a- iti.it«     \\ e   |, is,   i. ,w    to 

• '    (•.iti    >( t'ie ' »send i! i 'ettient- 

n   ' 't   • • '     m!    .|•.. i|"ieti!f.|    '.v     .m 

;••)•.     ai   t'a    T •-• • • i T .'i.m   ..t 

• '     I '". «   tv t ' s . .f pi M¡i ipal turtles 

'  . ' -i   ' -     ' -i .m mi,'   institutions 

•' « • •• I   .,' ••,..;., i,-      ,.|,|   i.'t-in íes i   ai. i 1 ned 

"   !'      •   '' a"''-   •  !    -  •. ...I    A.   ! ,'r    ,,t,|   ,-     ..„„.„. 

i       ' '' ' ' '      • •-'''  '      I '     li     IM "   i      I     ..illtr   I   ,    ;" 'V 
1 '        '        •' 'i    I v      •     M h».    ;  v   the   s,.'.    pa tv 

"       ' ' ••'•••••"'     it     i   !    ••>    -t     ,;es     |„|t    tills   Will 

'•"'    •''  '      :  «      •     '       •    l'<      I'   '      -   '   ,    ',   ill       till      ¡«lltlts 

"'   v ' u  "' H>''       Mit . .t'tu i ,!s in t!    .,  v,,n,,iis , ,(|W 

1 ""     "indo •••  a'.t,   I  ,111,1 -is .,ii,| ,-, 1.1,1,11)1,  ;i!.irmers 

" '•• '''   '• i '    '•••*' •  •' »  ''Mtt r  a • shatp\  .Is th, »,• ,,! then 

'     •''(:.:-     M    ,    •:•   •  . -    wh. ti      'id ism ,'    pl.nt, 

'•" '••' • '•'    •-   : '  v .te   ! is 

^ ' •>'••' ' ' » "•• ne 'list -he prnirrt elements t „it 
ate ..t i TiTM.it y mietest |(, the it", est r ,tt ! ,n 

rid" 'c v to the ! ••fee' ¡.tepaMti.ai -taf. We di.i'l 

thru ...tisi.lrt ihr '•,|IT'I','..III requirement« ot hn.im 

mg institut, in ,ud government agencie« r}\x> tnav 

hei nur inv.,'vrd in the p'oirtt ,t ,, !.,trr «(..ge 

Im     v     »e   «vii.,1'   hrrrtv    ri.imii i    the   r <\r     4   the 

t '       i , •   !lt ;.,CMi.n   «t.,f| 

I.   Fitments of primary mlertsl   to   investors 
(a) Present ami potential markets 

The ability of an enterprise to earn revenue« that 
exceed its costs depend* upon the existence of a 
market for its products at prices that will cover the 
costs of production lesa any subsidies that may be 
receivable and plus any unit or sales taaes that may 
l>e payable by the enterprise. Methods of studying 
market demand for industrial output are described at 
length elsewhere and will not be discussed in detail 
here ' Fur our purpose* it is sufficient to note that 
extensive market surveys outlining in great detail 
the market prospects for a projected industrial plant's 
output are usuallv not required in the earlv stages 
of project |>reparation Potential investors will wish 
to see evidence that there is a reasonable prospect 
of marketing the project's output, .Hit this can 
frequently l>e provided at modest cost (¿reater detail 
may lie sought hv investors and their Iwnkers at a 
later date, probahly immediately prior to, or possibly 
even following, a decision to implement the project 

A danger to be avoided in market assessment, even 
greater than that of over-estimating market demand. 
is failure to allow for its natural growth during 
protei t preparati.ai anil construction as well as tor 
the tesults of agressive toarket development afte' 

the project conies into operation Manv industrial 

plants m 'levelopmg countries have been tlesigned 

•n a scale that lias proved too «mall to supply the 

market that their existence has stmiulaled II it is 

particularly important to minimize capital investment, 

cantili emanier.ilion .should IH- given to the ad 

usahihty "f designing p|.,nt and eooiptneiit m studi 

a wav that productive capacity can he expandid at a 

later date -o that at least ,'Mlii- of the , ost advantages 

"I   largì'   sia.e pi 'dm IK.n   mav   lie   sei ut ed 

\ consider ition of central importance ;n estima! ng 

the 'lemán.I tur ail industrial product i* that. Imwevet 

• loselv it resemi,1rs a prev iou«'v imported |>rodint. 

it will not he- regarded as ¡he equal >>t ^w tinpurrrd 

produci hv tna'iv (utisMitier-, at least tur si .tur time 

It is theretoie treqiientlv tlece,sar\ lo ensure rucket 

pi 'i-ilion m the tonti of nqiort revrirt aïs It fie 

!' i"tt is hke'v to save scarce loreign ex. hange or 

resuit in an mq«.rtant net «icial benefit the t •overn 

ii t in it av IM wiling to rk» so. even lh.nigti some 

measure "t customer iurtimii »l'I aiev I iliiv o 

Ituolvtd I'ldeed it (., ;,;,..! !«• denied fti.it |l„„, 

i"iui!iii't vi ,t'i stiiMiUtiug and dirrt'ting tlie em 

Motta, dt ve...pinenl ot .i ti iti ai , oi i.ivelittt [• 

' •! t! i w is!,, , ,,| tlie tnd'v ultiai . Ila . "aist 

seek   to   o,.,«,    Inn     wrk    hatdei 

need   In    io..trtii?e   tin 

•nst.,.|t H 
s.ivr tin,i, ,u,l 

.auge ics s|-en,|irig hahif> \n riement tteawntlv 

individua! |.r |nt prepar M MUí IS 'he 

er»ergies of many different 
I*..pie I «ii'h ,• eitiv.s t'.at in cerum rev,», t. 

•i.a» H"f In- entirelv con^rnMl !" then 

t'riliiem« «>t market »*ret*»nr» ¡,r, )«.,, 1,^,. t< 

ans, m the case f<f inter mediate pr.^fm-t» »yrh ,.« 

induMria' cfirmH a'« or builffing maten»)* f'urchaapr« 

"t   intern «diate   ¡>mdMCts   will   seek   »Murane»* that 

'   s»r     n   '»^fti. at« 

*'i-ter   II 

in'    immm   <m   /    WM,    l-mtltfmm 
>i".''«fW»Kw   s^te*  V        .aiff,«, 

,* 



coat, qtwMv and rriiabtlitv ut *upph will oirnparr 
f*vo«*raWy w«h impnrtt. and if thrar art forthmtn- 
tnf they may welcom* th* project. mM, sute- 
«anttai btivrrt o< interinrdiatr ¡>f»jd«ct* arr vrrv 
food prcuprcti who iHould iufvrr \» (avrrhxafcH at 
poMtUe mvritors in a new indwatrial probet im 
portrrs whottr biisinrss iv or can I*, atVrtrri bv 
fortign exchangr hcrniiing prncrilnrr« arr in  i vitular 
position   itid 
prr suasion 

.irr  irt'pirntH   - -tin I.41 \   rcv]ntnsi\r 

'hi   / «•( fc»t»< W fi'asttttiity 

All partir* cnnrrrnrtl with ari ni<tii-tt 1.1I |Hn|ret 
mint hr *ati»rifd that it IN in a hroatl s«-n*r tre h 
tiicallv fra«tahlr. hit» thr imrstor. as thr • Tinrifwl 
risk takrr ha» ihr primary mirrrst In conwmr 
him. it will U n>( r»siit\ tu anwmhlr r\iilrnrr that 
raw materials, utilities lalmnr .uní man,ig«'octit can 
I* obtain*-«! it rc.ison.tblr fmt »ivi with re ison.ihlr 
rriiabtlitv at the- profimrd l.ratmn or Imitmns of 
thr plant Xssnri'icrs that tlw ttihno|o|{\ it is |>ro 
poltrii tu empio», is wrll ftr<! and i|n| m -«-non* 
tlangrr of rativ oliwi!e>>cr»ifr timi sp¡(rr jKI• t- tn«l 
maintenance services will leniain readi'v axailahlr 
fi»r mam M' 1rs itut thai nuiner.ni« .ithrr tre h tin v 
aspects ut the orop-ct have lieen raretnl'v . • m-nl<-ie.| 
will  ;,!xi lir  sought hv   prtiilrn:   invest ". 

Tu r«ttabhs'i  m irvhistrial prnp*ct s tn hinca I frisi 
htlttv   at   thf  «tagr of  it*   prrparatmn   which   wr  arr 
cimmárrmn tnav tint br a par»iciilarlx co«tlx  m tune 
f tfistimirig task   It will ruimtr r«i>rrt knowk-tlg«- ait.I 
)t»dfrmrtit,   Imi   this  can   trr'|nrrt» v   I»    «tit utteH   1! 
modrit  cost  trum  mm   with cutrnrnvr  working   en 
prrirncr   1«  thr   indtiitrv   uivfc-r   enatiimatnn     I wo 
«lanffers  'thoMltl I* t>\\n"U-'\  again«!    < rrt on  prismi, 
and   orfsniaation«   max    nder   1.     <4ti   thr    wnk    M 
tmminal   cm»   or   even    without   i  large     Hr*• irr    u 
cr pting oifrrs of this kirni   th» |>to|t»rt  <talt nil 

i««mrr ittwlf that thr prf*>n* or (>rfani?attotis making 
thr onVr 4o not havr an intrrctit m |rr'ntnit"»g ,,r 
trust-atinf th»- cm'i*rr ' hg iinaat"*- »vrrtlv 01 
covrrtlv asw«at>H with thr rttHfttitactit'r oi 1« 
dtMtrial p4»nt »r»d r«pH|«f»t^nl »tiotilH m- 1 arrtullv 
»voidrl a; *hi» stafr 'it a iToi«-t stwr t*wi^ mtcrsf 
tn a |itMMtl<r c (tmlii«! in >, vrrv »ironf I >» m»\ 
havr an tfrt|>ortar« and «uwirl'it»' i-»artii • • -'t ••< 
p4av ahrr »hr fri -nu«* h»» hrrri ma«f< o ri ' m 
pfiUClpr    to prorrrd  wifh  rhr inipk"MM m l'mn    M   thr 
pr.trrt    ' rtltr-   1 n-fiti 1   maint   *U*lv    pi..,,-,(»   ¿1 
«•ofintiVrai'V (<>M «ÎHHiltl fir r<|i,a'l* MI-î*-I 

coM'v rrstiufr «irit-v, tttav 01 lot *• 
firtor» a ^1« .jr«1 r«n nntvr Uir* tr<l ihr«» 1 
»h'ttitd l«r <>w rr»p»»«s!ÌMÌftv iif ( noxrtnutrni 
mtem with 'r*pi MHtifM I it * ». .r "••ar« )»if 
»B'1 »fWMil«) mit m n irrori < irt un.«» imrs * 
takrti hv   •  '   .1!  thr <-»¡»-fi»r  <>t   io  .rt 1 
pfi|t"Ct 

Wha* »r» mmtmmmm d»>« t-iwrd »a t*s-tii>Ha» 

tn> MrlmtraJ  n—ata>iN><   «I  a  ptnai«H   pr .»er«    ht 
«^VflatHaka^T^taV    MaWII   fla^Mt^aMM      ft    feti   MB1B^B^B%#4M4M    teà    ^^^ÉtaV^^tiS^a^a* 

Ina« iwlínaral ti»w»nlaii    m Mua •<* tn> aoinirt ilitt 
Wf   *W   MflKPflMNl    <BaNMWBp»^^   HCTWI««!*^^     WtaWHUpWi^li 

11. >t -ut»', it til t., ntst [\ tttr ini toi. n',1. : , a 1 

pt..)i-ct in riraniiiytnl «-itn.inni Irmi« m h . f | m^ 
1 otiti»' ITS or f'srwhr'r I iilf-^ ,a«M prier r»' •*< loti^' .(» 
m.lwatr tir protiahilux that a« indw«irntl rMri|«.« 
will hr financiaiîx va il.it- ,,t t- \ i<frmr «an »<r t-lifin r<< 
that rrastiiiahlv atti na1 r i^s-stattcr Iron 'antf !•• 
frctum siihsititrs mil in rrtn ,»Kittv •r4,l,t,i. - .,, 
'hr rartin-,^, ,,t ,MUT rmrt-|H .,» - o.l tat- ,1,.,,,.,,. 

ol thr pr..|iic! 1 w  >ti .1 ai ikt   I s.    t.-,   ,ii.. ,    , 
1»   irrrh-v tut     li     -    in-itn i!:,    | ,!,.    -, ,   , 
»hiK([s 1*1,1   art- t-m   ii'li-.l  tr ,it.   „i    .,.. ,. > . ,        ., 
«tili ' |t".tt    h\     thr     ni»K,i-'i       .»»,... ,    , 1 
i-.sts'  itiMt'vrd   10.|  ti„   '.,..• t     . . .   ., 

"\ 1 i" 1   /   Hun* tut     ¡ah. 

I hr   man. 1.1I   v. i.t-.i'" v      1    ai     n ' 
wall   ¡It |*inl   ..t.   1  n    1 \ ,1. o, .       • 
'trinanti    ,tn|  »lir  !,-,   H,,, ,    t,  ,   ,|„ ... 

s»v»-tal    1.Ititi -111..I   ,,rotili -us   mu   • 
•t-stiKci!     |i,    ni.Im,,n   to   iL,      olii.,. 

I >tHIM tun;    th«    int in 1    1 ..10 „      ,1    1,1 
wt     itr   I ,11-,1   n    i,   tm   ,„•,   I   1  ,   ,  .in 
"I    !""!      -.     ,,|-.,     I    - :,.    ,,,, tlsfl,   ' 

•I'    tV t(       -!IHt .|~      A  .    I     ,|t II '  '.out      H|, 

' t>riii|t   ,     IM i;   n        n     I     I '11 •    •  ,      ,    ,   1 

Hit lit 'f.|     1...     -1  !        , ,,      .,!    , ,     ,|    ,1,„ 

fit  \      'in      Ott      |il Olim   '    vi I       , ,| 

nit rr i^r-    ,   ,»| .   In     m, •, n:!,t, ,. 

'«'SI,III.  I o    ,|l     Ol    •. l||< |;\ 1     i|  ,,     .       1   ,, 

II '-   lAl ' •     O«     V       liftlt     iti I     - 

"Il      si ,t|,i i-, -|sl   Ol.  ,       i- |l|       H ,|,'   ,     ,, 

sltlillrt- ,  t     in I      ,    .,, .!• ,|, ti. ai        , 

'    'OHI-   • ••  1- !..       1    ,   ,      .,..!,„ .    • 

hv    ' «     •   1 'l|   "-t     lo,'      ,(             ,       1    • 

Hit«   ,    ili i|tli,llti |,t     o ,•,.,* 

l'i     l'i,     ,    l-rf I aiiii,.il   o   •     I 

iti     o ti   ,o|.        '     "     t    to, 

httat a-tv    'n t,.,,    ,tM    ,,,1,,,      ,     „ j, 

II»  . * Il   .00 u    I i„o ,    ,,,,  ,,    ,,.    ,,lv. 

"•loiaitt   •    a   '   « -    «   . •,     1. ...    • 

'tri-M     ,-i.ti»o..iwif      ....   ..1 .e   •  ,,       ,«. , 

no i'ilr   n,   ola ,,t|    ,,||#n „OH   or   (.    • 

! il ot-    I   IM ''i    ! .• ion oi^    ,1, '     .   ,,0 

tifi  f |l,ll v     n    '   •     ,n       ,1,. 

tari|irr t,      .1     ,-,       a 

'  -   'ti.    1 t,    ... -     '       ,    . , .      -••      ., 

<   m-' •   •   •    .1,     i. '   .   ,n      , -•   -t 

f    ••!»'.   •   '   a   -„t*        

V   >-T\ (   f                Ol 

 M »ai '         .ti'       > 

w.  .«• •.,       0,  .,         „     .      t. 

•»•(«ri t' .,      .     ,      ,,,,   •      ., 

il>n,t tu thrrt    i-    «,   *,,•»-!, 

nuit' •«-•11  -      »      n     >       t 

'   isto, co i  1 "ti« m     t  ,i|,,     , 

r. ,    *n,1     ,,»•    ,ì         t 

* •. tft     #+*«- * 

m*-*    *   í-**  *-*    W«I**H 



• •!.,       i    M|,,»    •<•«•>* 

i      • H tit*   »'•       mtv» 

>l|»».. '      Hl-    WIM««     t     iHH  M •• 

.li«        <MHI     II 

• i. l| .<*« .1 

.«•• 

.-.•H 

..**.    to- 

til   • -f>',H*'i1     H t(3# 

'• >>m       ****> i       •>»***       «-m       iMi.ur-- 

•'•>'>!' ••• «fc :nff» .*      Ui"4|- 

*    :1'i.      if    t4i >f ^»jM-iH 

t*     »-      i. i  ii    -t    ,-.. -.,, 

»*•      UM       ,   , M>-: I, 

¡i    ".,,,     .•     nift»»i     »t    fttMWtqg 

'*>    "'   •«    » i - • *«    « ii«i|m| 

•       '•***•      •       life    «-!»'        llWoMC        «     -MlA.iOtl       pt..««**»     « 

•ii.¡in-.    :t-  «•«    n*»<*-   «   i*»«    #«**«.       •• ,:   Hm   *im 

'   ••»>»>.-, '• *M-«        • •«•«fc   it«»«««,       I*«       i<# 
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•WH-        •» »    -MM        . i«* 

m. ti,   ,i    • • |¡mr--t 

•*#** *     f4        *.,        ^ttfct*ï**| ll#       j|(TÍ'     ^|lH|l        l|t 

'm^miHi 

*       * « 



« 4» M*WI 
'I.   l^»  WtPHä    if   • !*<#M*#^P^fSw' 

•I     -«<*rl|M'fi*   >H     M^rl      ÍH i4-Hfi*     ittr*   -'-.«|tm*l 

i«H»H **r     «fi    a*r«0t«    *   4f>M     mi»    'i«(M<       n 
4M-MMÉMM»     IB     MMH >jjk     a«É     -^     d^^^^^^^, 

m   mt    u<"imi *<>»•    *M4       ut*«    >*mm  
*•»* m «MirtaMl   «*  f*» •*»»  i.ri»»«»«* i«» '«eri   «wnn»i il 

'i*    »MM<   IN«      *•»••    #»#     »      ti«»«      mm»  ».,•*    ***) 

*•»»•• IHUHI»»      'Ht      I«"*!!»!!   I        ,M<4     «niti«l'<        M:  IHitl» •• 

•»   ••'    Hn-i       ^iH'Upriiilin     '•»     . .itti* 4?tlnl     ,t   4      it*t*tt' 

•''»'UH        »     .«i(*i»*|»»«"i      IMI.  t«fj       Ht      iMtt'iil-     !».,(««-< 

>»'Hi munii       .1«.     Hi»    IH-I^II»!»*     >    'ittiHiiilfM    1.      Ut 

«»««1      IM*» #">«      '•*••»*        'MlllV     I«« '   •*••     (*it'M        1       '•<<* 

•-.••«      •*      triti   >   M     tttiftt, iHih •      .    1»     1-4».'     ti      ti 

'IéNUI«    •<««•»**»  4» pra«t>.r«wMi .11 <*•*•  t*. M^MM% 

MttMMi '-     "I       'M       ItiH'tì    Hljjtt*-        Pti  i|,    m<r«MPM IIK        ,. 

• •«•     -HHì-IH.       .        '» .   • ilitli- »I   >til|.l. H     •»»,-! 

f »'»-it-i      «««1     >w   ,,0t   .H.,.    1 wHi«     «#• m n- 

***    .pult ..-if      MI '11» ,m     (,.,,     „ 
1 . .  irt.iltrt 'll„ IH .|||      I 1    .    1   t*.        H,,u   , m,1,». 

.1     t-tt«t»- «I».   ,1   .     ,  .,,   I ,1 II . .   .,1     (ili! 

«»li    ,j»   ,ajt   M    lflRt   H,   w   cn»»t»§#»ni»,   tuta)*«    * «iti.» 

HiUtlil»»., 

'!•   «MMI.    »i.linni   H   11      «H    0rm-t i'   i     r».    ,11111«»..»»« 

IMIHIW'MM'      • 1. >«fr   II     11     'In     11.      tg      A    .il,   ity- ,,|l   .1 

»•«»•t»H|    ttrltrt*       ,      '«       IKIII iHH-i      ,*«,i        *l     t»M*l»«rtH| 

iiHHni'     ' •*    t*M'i«    •'   *• -••"•     •*"uir«-'1   !«*!<•#» 
m    Ijpttjet      t#t»t    'ti«    'fin. «n*i        li,  H. '    •«   il,      1. 

um   •« i*«    M, HI   Hun    itt. .m.*  .1    tu    lyimnm 

•M* «a»«' *MMMM |i '#» ttrtnripH «Mm »ti t#t» 

«temi»» * •*» nr<«MM>i * ..»»-Hr«»*»» mmv<*m>* '*n«jti> 

V    <•*•*       •    «H  '•<<*M|i t|*»t*i     -aHttttiji      .1     Mt^tiHoi' 

• .*M»-tt'   IHI.IMPWI   Iì munii«    |.   ,H .»tu».     -.«••»-• -, 

•i    «l't«|Mt     -iì«      *.   -;.i|r<1     t-M      .(     «Min   !•   •'      *l» 

H#t mt «m- -ut iJHtm *< «.»tu« m*t *••» >«nniw 1 
***>.-*>  'Me*   ».   ^«m 14   ma  mW,».•».<< n   HiminMj 

•IIWIWMli.it.     •»«    1*^1».««« .    « .Minali. *   •"      '»<*•»* 

•*    mrm-num-    •-    • ««  <Mt   -f»f«ii   %.»*iw»i».    ,»».,n%.|« 
•MM   «mH^lfMWk    tM»»rf    M,   H|**iw*.   *N*    .»   »».    •».    •»!. 

*••'* «•    *m-  mmtmim m«r»».    H»   n.w -«twwrtMi 

* Mm»   •«••»>•   w.   »nilfc.»'     #w   •MH(I»I»   .,    tf*m* 
•I»     •UBI»       .*       !!»**> ^   .|f.     (ufi       *«        .Ti.iH^     ,M*t**ti       11 

»«filtHHH»     N        ..«i.lr«^,     Hi,     ««ri,,      MitfMM''       ''      IH     'll'hl- 

*rt|H     tHiit*«*       1M       «M»       H      !«»*•"       .»twl .lenii, ~ 

' *•»    «IfHMiM«      ti    «<• i«4       ..M-      imi    'iriirtMs       Hi» 

HWtfllilM  «Mt   «rlHi'Il   l«  «M    1,«    H   i       mifWlil'iH   Mniwi^ 

•«•M» «M mi tumuli MI rtl» |»».I|PIT| triwirnl, il Iti. »I,I 

tM»"M(l   lWtl»»tmHnmi!   f^ii«M«H (        ,Vrt  i«i      .iiiiiiM 

•WrmNg»    »i   !#M»|f    |W«M   ,-<H|il,.v mi ill     t»   ruh    i-i, !••• 

1« I»  **irí«»^>l  lu ri»  fitterffi  «    mil     i      (l>n .„m 
«ev4MMr» imi n^»!,.»«,,,,-» ,...,» ,)(»,,4 »„i l(), ,,.. 

* «w«»l»i'vi»»*»»I il •«. '*rt ., „ W».II ,> ,,„ „ , 

i*ri»«He«l r>v*.»i«i»" M»,) f'Hiw-initiiiT f» «iti. .1 , 1 

«•!*••«• H iti   iti    .(«•»'«•li 0*f*.| ii   1     i,       ,Ht|, »     11    J\   • • 

f»l»   iMoin-ifl   i-tMfWftì   s» 

'* 1*»   '•»'v     ti.iti   1*1»  «...iHi'ifi    "ii'whls   '       1   ri   •' ,f, 

0   m   itt^it^«. i,-•   jft'.1*^*1       1,    M    1 <IIM  iì,  ' 

*twii»ni«U     ii,      m\ntrt»-    <•        ,,1,.tv      ,,„, 1,   1     ,,    ,.., 

»"i"'»!'*   -•••»•-   1      *.        i^ift,,.,    A ,H      ,„     .„.,      , „ 

IWi-ffii     >i.      _.,   ., .  , mori»!     11     M       .1, H, 

j ,ti<¥\ '1, ittiniinf Hi» m-inn , l'i».i -i, • ,. .,, 
ti  t#ll.ll    ,1.   , ,„   ,.„„,„> ,    , 4i    ,,,,    ,,, I 

..     rf. ., r-1 ItfHi-H H,   ,.!,,!„,' iiu   >f 

i«e»    IH.   !»».»   ,Htt,  -mtrnjit'    f*tr   (»n..   .<» . , .„ m 

*HP     *•*»      .^*< - >tt^      'MMMll*' itltl-l      vlH irti -.1. .|,      .-il 

«luti In    ..«yt ,      .fitHl.llilv „     . I, 

•   .      I-     .     H ,-.     Il .„ t.. 

..... •,-,, 

•Hei 

»»      '   •    lutili .»ILI -llA 1 

'*>*      ..ll.-i||| ^,   ...t.ill,        '#» 

•M        W 11 . ,   ..,-t-       A 

* lMH»»'«w4 n»i»«wt»^   «>i,itt»< . m   „,»1 t+v   ,,,,v 

•-.'   #1        »«.|»*»*t|j    «»n    1,    . ,0, 4 ,M 

,*,•!! J(M        l*|, -flit,-, »fi ,,.. 

*.f#.,»U.,       •,, ,t*»w      *,.,      A   .       ,    ;)ï, ..       .it 

H*l      t»     'II.      |*t.. |f- 1 M   .«»       . * 

.•tu»     i*..-1, jjtf.   -M 

'*    '..|i   #, .ri      *t      ,    , 

tf   7*.*HI   *   'i     *. .i^*tK» «lai 

•-  *'•»*• m      '• - ...   .,. 

l»f<K»H     ttttl      lutila MHM       l'i"      ..1^1      . 

*• *  i«mi     J» 

•    um-:      t, «, 



•hattfl«- IMII« -mi** ,nrt MM(H<m i'AWt*- >i ^ t*,»*«* 
*iH mukf iwtitMMr . *»•»«>» miHMititw rt >t* wi torfigpi 
<«»rh»nj|»- Hi.iMrt mrt iti«. r*in, i» .»>» •«•> 'i>rt«in«i 
otrhai^ Httw^ »<i >«»»,;,| <.xf».nfhiiK««» „f..MI*» « 
ttH4>tM< f»».it*nre KM '-••mpuriti«] 't*- ^„pi,^ »r<tWM 
w»»h     .(ht-t    un,KM-      Ihn     Ht< itiítMiit«    wttt    ili«   >» 

>•    i itti -T. «t   i,.   ••ii-,it.1.   mm»« it»«    IMHMHII il«. 

'   '"       "v     -t'Hl' i'      "»11,11'     i, «.,        ...fc,        .»ff, t|( ,.«,      I»l 

•**•*«•   <fc»vt^», nttn e, ,I»#HI ,,h   «<,i   4*  «wirH     iitnimm 
I.t;(rln, ,t i, 'Ktftiig -whan»/» ,i,.„ ,i *, «••••». i»H\ 
h»(¿H I» i-I ,-, ,, »itti, nil .IL,litui.. ,,i !%,*«. ,|Mf>iit#«1 
*<il     ,.filili, ittg   ,\„    i„,n,„    • s<-t> <tiM*     •#»-.!..     »(    1|| 
Ni        ' ¡..' tt !-|,.¡      I.II-II1 ,„ , , Il :. .1,4) ,,^,,,|H,H 

'li-il    "n        -IH.ili.i    IH      itMi'   '.«< >w-<t    ,H'f     ««.,,,ht-rt    in 

> •••i-l -•>•>'       II;IIIIM>.   -,,i      .,,i,,.   ,, ,l   .„,,,rt.,     íIUOIJIIIHI, 

mit    »i..      til, . .im, ,i,   i,     ,i      it>,,!,»„,„•     .»ut    lin« 

t      '•' 

I h.     ,,i.,|,-, 

-I   <h- • tnti 

¿Hf        ><       Ill      '!!'•»!   liti»!       «I  '.,'If *»•*>•«*( 

'*»«'*' '»' •'     '-   I     Ml'   IMI tt.      («,,(.T.     •«,      HI      (t*t »t«'4<«t 

»litjl« Mu. h it li, »m m ,»«. i» bm, m lW1 

«•Mitt* tum .ii in. . mu,,,,,,. ,.•,.„*«.*« . ,-.i*tt*i*»-. 
K"i»H< ••! ¡«.ii ,|.- ,n ,«i )»„ .|,.t»|. ,i n^m iMMlMt 

*• !»*• H ''• h, mtn-t. • , »< . «-ífigmM*»** qmimv ft** 
if-uM, annitrì 'i, ,-, iimtHi wmrhrvm i*i »n-i <!••*- 
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«        •>•    .        •   ^ N|><'ti >(»     ,. MM—''•   ••• 
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OT   •   ppFnB^vw   H^Hf   VF    ttWVASw   MIM) 
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4M) Nt<    MMMMa 

t »w «t ite «MN-Mt„M. w «PwtnpwwM« ml t pmMWl 

<*»*•   I«   ^r<«VMl»   »   H»«M   (HT   ««   HMMMI 

VMf.ttl.rtM.Mi.   <tplMt4t    i«   EMM»   fei*    '*, 
'»M    Kl'HilWM ,    >~r*M    Iff    I.'MTIMM»     «*»*.     tM>    MM». 
IMMTIH     r«.lm«4      HiMil«»    MlMH    MMfMMMl    M>HM*|    «J» 

'*«*  w.   MMI M*M #«••   ^H pwiiMM«. ar» —--tinig 
iMM> 'hi   i»««»««»!«« UM« 

'I*   pr»M»Mri   uMrpaar  irf   *»»»»l   )ir»lm»WMi y   m- 
mmm-  .» Mt »mm»   wh**m '+» m*>*r,   <m K« 
•*•*•»••    |»t    Ulilll'llltl*« 

***    *    •   *#   •!» .i^i 

N«M»     r.«^    .m—M—   ,M   wiMliHK 
MI   >«'iMM>MtK   m   -'Maar 
'MnlwH   '•ri^,,   m   4h>  «MMMNM*  MNr«rM^. 

«>•< MM*»»* 

»'"••*!«•    MifniMMl   rMWM<   >4M   *»*>«   -V^MMMMI «« 

#    i^MWt--^      ,f    +,     ,,rnpi„^^    ,.^miM»      HM^H    'Ml    *r 

...»«*'•«.««,      .'ÉJMM     MMI.,„„t,É *      «Mü     «M^MMl 

""""     ••*«»     ¡m   mr   i'i'piniintiwMt.?»    -MM^MMOHM* 
'   i*"'»«.-» 4»   «*M4»   WWMWW    «M^fM-R     4    ^1,'lV 

M i     IM..,.-, i     Wl«    MWM,    (    (MM"      *|^nm„       ^g   1*^, 

•M«-« -4f«>«^H *» '«w>MHp*««Mtg * IM-IMW-I > ri uni um 

Mia   'IL«M»'l»l    |»i   t.   ' 

•  •  hM> 

•4M    *»*»»»»-M<   IH *r •>«wi< «IWwri.w «r *• t-iMM* 



tmm  with  inVa«  that ran  h*  workH  nut    -temrotv 
•* rméf te tfevtlap projects rhrniK-kr» 

«tag* "•""•» prsW«») ai rkrvatHtf «dea* to pr 
up)«.       ha* bam tNailMd at rh* mt«rnational lev. 

ffermg   »aga,   fHfiMiw iiftm«,   th*   W*pai   <V»»rt 
w  »  *•  ia»a»«nam  draw«  *» MM) rmwpWi 

wit* lu» mé tviM M 

^* "f ©©WaWNmif t*S W tVkVt iWHl pfww Mid 
IB WW «WMfeMf'MftWflt tjf ffw ivMMIFt ! IW 
•HB VÌVI fc»# ¿SfMf #M*9«ttfw4, WfMW€ Pftntn 

***<l aartwi   FmaMy,   it  aaauri-t rotnytiawrr 
«at* •*» «few» aW.iHHutti and «rtwr s*rt*H w legal 

TV arHMl i^aitir Maw m ,i| hamfe may ht> rarrwd 
mm ay #1» afpwmium tart**! with the «nrrtary'i 
•*»*• ( ar avrtta«« a taart«* <$VI<JM« i rei»>«„isiht* 
ter praparatm« À mater val* n**n»r rhan l«gH| 4.W* 

Fer mampfr thr •»»• *M«fin« awl i»nH «*• 
•4 «V Pattata« Tm4w<wri«l ( rf«*K am) In 

* Í ar aovada« ( WH h i i-mwfn that rlt»*ttt<t 
aa»a»e*t*i*«   tjuataHom   fctr   •nax-hittpry   and 

.-«tnarv »*»»»H«rs mm that muHmfrv whtrh 
w <w««W«i" MM PK I< '« nfvnfil «htai**» imawrt 
P»""W *»» th» ''Haw #«»Wi#r«-i( kit**-« of <-r#«*tt 

•ua»* ha**« lina arr («'«•«»»rrd h»> thr Sank 
awri m «ther- *«> fnw>w»r>-ial Hank« i    »nd r#. 

*v« Ai«yag *trn»wi#* fr«wn n#r»tih«»T, and ^t«*r 
•**i''W| W*WB M»*tr»»« rtw«fH «vei to ft* r1t#>r»t 
art*» «h** fwp«"vft MV mat-Hmrrv 

M.»|*vww»wi »vi»rlitf»pKig *irh follow up c musl- 
in MttortttMMt, n «nd liquidai M** of thr institution , 
«««'#»«   m rhr prniwt 

4    tftèiim up 

Thta (Étw #wrnwifia»a>« a éeveU^mnmm r.. tk - 
murr.* m » pciw-« ,,„,( 4»vi*-, ,Mü 

t*ts i * *h«>rt i«-rt»i NiHo» >«p 4wrmf «li* 
Sta NUMI il 4r<«tm>H *. maiir» AM )«N4« IMV -^rni 
m ararliar» WINí 4W» N»ifW*#m»<tmB; hrtwwn »he 
•w«1'»*»•• ä««t^ riw H«** , 4<M4 I * i I..»«; »ww Mi. * up 
(W a#w «»r»- hv whH-h av bMMei MMRMNR« » r ,« 
»W'H «-PlMKiinlMa. WH4» *» tiwmi f,» rtw Wf <rt 

« Arwwp» pvvM-w ni ftnanriai 
a<BfM   VMM»«   a«l4   ^T'>V>»H»*l   -4 

•af» m <*!••* p»ri«»w«»-^|'    («»i- 
m lanuto Aaf fr»%n»« 

fctr   pmtitmt   aV 
•aw P^WF^^ a^ 

i» Aat .4 hrtMftng 
M aaMr a» aafeipatphf 

W   pi«ajaf«4   m 
•4 

prn|«-t statu« 
ve! hy spfcia! 

iMtÜMliumJ arratifCHwwi »urh a« thr Initrd 
Nations S*»cm| Kumt'-, work iti |>rcin\.oiiniii 
survfvs I h«- <ii|)|»»rt |if.>vii|«*.| In tin I .ni.,1 t ,t. » 
\\t>n   v    tur    liitcrn;itiini;i      I >t ••-. vU .|nmni     .   \ll>      (., 
mè*nr\m\ écveksffnnit r*Wre« m twf-ntv fi^hi omu 
Wlfs   rpÄiKti another  »|^intíwh     Ihr  rHínrt« of  l'i.« 
RwM^MIw   Mrofhrrs   Fumi   in   \*/>«rt    \tn. i   m  d. 
vrtnfuwf   prtvatf   §»r»or   proj»rt   apf>lw,-»fions   w.c 
•ttll antiflier «xprritnnit m this rtirmiort * 

TH» MH for «evrtal in^titnttoiiiil arranfcmcnts 
N» #«!»wr# a»î«jiiH(f rvaliiatNiti itnil Mt<.» up K I' 

«••ut a« fr<*at It is »r»<|iK-ntlv n*cf*»m\ m cu ite 
alternativ«»« tor thr an-iiinuliited h«xK   ..|  dati   nul 
«•»pfrwiw»-   whirh   in   n    tmltiHtnaltitrd   . ..imtrirs 
•«rrvf ihoNr who makr ffc-ci>-i..n» on thf ;<lincinoti <í 
inanr»- hindiinal analysis I.HHIS »or diti.rent ;mi•, 
ni h«t»t*M-iis M«H rrrdii rrlei f inr *rvii>< ;nr iwn 
.»( til» ntanv wjifiKrtiim WUHC« nio^t ..t-.n i|,,,m 
in man* ik-vrlo^inf nmnirifs \l*, d.s.m .,. ri- 
llalli«- ittnV|ttMiif<-Tif . t • 1 v i -.. i v .i . iii-iili.ii'' • .,• . i., 
*l\i*- rt*> «HiM^tiir nt hnanrr * 

Arthur I p»i- - stat.-iHf-Ti! .>•" i d<-< /id. <v • Mui 
"k-ridinf muarv m inrx|wririii'f(| snull l,ii-.un ,s 
|i««f>l«. wHhoirt siiprrv ilion i- olirli r<|im Acu\ t.i 
imiintiij; it down ihr diain' cirrfi'v \i u|. ili«- 
itre.1   ii'T   clifiit  ,iK«i»tain i-   !••   'he   t.illou   up    i ,. •   • 

'      ' . .f,.»  thiht,    „i    I),,'    4,1,-lni w.->,t    i,i,m, ,• 
m.\tnnh,>n 

v\ ho   is   ti,   liHve   pi iiimi v   n-s|».ii,|t,ilin    |.,i   ji  , 
VKhllK    siM-h   í-sLIlMf   to    ¡1^    Itoli..»'*'!        I   „     ,,  lK 

i  i Hii't-ninit-ni   niswtT-   iln-  I|II<S'I..II   WIM   id«'i   t'ir 
»•n   >t   <Ho<atrs  it, sviilalii.   pi. .ir-,i,,n..    tniii.  w.i 
ininim   vam^tx   mstitutHtn.»     I»    will    i! ilf-n   ihr 
orgatuxation   o»   thr   pr.^rssioti«!    . ,.|i,    «HIHH    .I . 
ifc-v. i..|iHiriu   »m,,,,,,   ,.,.|n„, ,  4,„|  ,¡„.  „,,.„,,   ^.,,1, 
»Ini-I,   HiritiU-i,  ,,|   i|». ,.„1,,,  ,,\),m   ,,,    ,,.,.,    .„d.M.lu.,: 
i-nriKv  to thrir  > it mus  ia.ii»- 

I tir ihort.ia-r .) pro,.-, • ,in.l |i„ lism , o-p.n 
111» m rro.fd ,,| n,anv rn \ <»* » . |, .| m. ni i...,i,. . 
'tiìtiintiim»   will, h  (<t.-tidri|  ..rdit   «i'1      it    id,.,n,i. 
«•v.«hi;,i,o.i  ..r loll.,»* up hav«    • d  ' • ..p....,,,.,,  „ 
with t)«w nisiil,«ii,,„. 41K(, , ,|,t. .„,1m,, , |,A( ti)i 

l»i«*m miti*» wwMiowd alm\r M,«-ir ,,, ,!,,,<;, | 
with fs|»t*iiihilitv •>«• fff-M-l.i« in». |,r>o.-.', .i,idi mi/ 
'II. r      tr , .ll.ilil»     .,,,,|    ,    .,,,   ,, ,       ,   , ,,,.,., 
un  tr«»«r «•*«»< «»i.,n 

• *+ ••>   H»  «lr-.|it|...t  •'•«',,,.   .i¡, 
'i',i«(jr      *    ,„w     ,,     ;,f.,i,., i-      ,¥ . 

>i»»i/  m     i»  ,• «I*    ,i   •   .   I   .(.    ,    i 

i«»»»»r^a*i>     «h..H««|. 4t<.!*t     ». 
at    vii,),     nr-.ir  i. 

'tftfioßwumt   M,mt   i ,n4,.      m 

•   **<im   ltW«lt'H<       •    v.    <     Ji. .1 
f ,»1.^1    |   lit*,,,   'v    t'ir.*      Hi«'!», 

«|,  I * !.!' Ir.| 
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l«l»iM»     amt     t»      Mir» 
'•rut      Ini.;   .,', .1    ).,,      } 

_   ...      '«M   p   *. 
»m   •  »Mwl   >i«tr«    iivrittnriii   '«ttkin«    »..•.,  .(.•».„,,..,,» 

•*••'   *^«-^»«t»Hi   »t'4  »•»• «ti ..-„••,      •   .   #,.•*. ,,,,,   ' .   i,4,   -, 
«*•«•**•   I««!.    «»I*^    ^.W« *•!'*'        #-     *        -.Mil*,,,-        l»|«r*#-F^      *ng   ,.«-.'. 
«•i  iwttmtrv  «»«i M,'w«rii.      ».'ii.j  i,   « n  >w    t,t,^   ,, 
>*> «•«,<« m av   - Ttirniaii i      (t   I    Pr ,..,«>,.«  H    I 
/«M*u>«..«M    iir—r» •«<   M     Ir* .,    I «•.   i,   J«M 

•*    *   ÌMmm  Th, fkrar*   ' »    «,.««»      r ,*•*   t, 
'*.*»»• •«« • ! «». m« „ i«« 



1 lu- -tparatist tendency may l>hir the liasir issue. 

Tin drw-'opnierit finance institution should have, 

within broad terms of reference set liv government, 

tin- hti.il ,av i>n iiccfptmjf or refusing a project. 

I hi- .iiitlii irn\ -hmiM not IK- capable oflieing dele- 

gat>-.| i., I,id, I I hcrcf.,r< (he in-titution's res|ton- 

-ilulitv tu tin < ,uu-rtiiii, nt-. international sources 

arni t !» 1i#-r - who luv.- lint i.r invest, d funds HI it 

'•"'I""' il I" a—un it,elf of the project's value Imth 

'»I'Ti il M.iuiiiii, 'und- ati.l thereafter until its 

""'" s' i !'i'i!'l,.ir.l ' In ¡-fíi-ít. it should jierfnrm 

it- ovMi M •iliiatioi. nul ful!.,« up. If these functions 

•ir'' -l! ' "i'i d ui,i h\ other institution^, there may 

lie ••vi-r!.,ppiiie, ut > ifurt and thu- wasting of scarce 

I"1 •' -'"i.il H-'.|;M(. H« ,iiiM' of the clo-e rila 
Ho.i-l.|p ,-unoiii; ti»- 'liree p|,;,-,-. ,,f t|„. development 

and > tain (tioti ,i:l(;c of ., pr,,,<-,t. a development 

"">»"• iii-iimtio!, -iii.-t often al-n finds itself 

th«ii..iiK!,iv   M,VO\..,| m  ti,,, d, M |,,p„ient of pru|cct-. 

I' fo'lu-v - that primary re«.p,,n-ih,|i!y lor the 

idem itu .lion ,uid e\ .t'liat-nti -laye as well a- for the 

follow up ,,,„| -election -tage -lioiild normally lie 

lodged  m  the  -oiirce of  fiinncc    I- xceptmns  should 
,M'   '"", •"'  »her--   it   is  clearly   hopeless  to 
» xp., i e\i-tntK Milan,, m-titutions to develop -ounrl. 

indrprn.l« MI a-M'-meiit and softer vision capability 

Vnoth.t , xceptiona' ituation esist, when the level 

ol | i i, ,-ton.il manpower allow« a service institution 

to he -pun i.tf fron, a develoriment finance instihi- 

'"*"• ,,';i ">K IMIIIIKI a vial.le ]>rofe-ional cadre 
i.ipah', uf -ali-l\iiii; the in-titution's own réunire- 
nt*-r*ts 

I a h pha-< i- onlv one |,art in »he life of a project. 

inextMcahlv interwoven wob the trier- The reasons 

»'T e ' ,hl,-hiiiK . a|wl,ilit\ m ,me insfituti<in to deal 

with ail |*a-e* „em strong Since project selection 

i- the ituidainenial rr-.|ton-ibtbiv of the development 

t"iaiM. in-iit.mon ,i appears wimble under most 

• ir, um-tanc- to Unlit „p „s capability to handle 

prue, t ,|evcl,,puienl, evaluation of rupervision 

rather 'h,,n -tart i -e|wrnte institution \s the 

*«'"'«"• ' »'nail'e the ni-triite'tl ha- the strongest 

leverage .nth whtch to obtain the needed cooperi 

•i"" tr m thi burr,,*.-, dur»« the evaluation phase 

-"tu- ,t vili I.«i i,„ -ejavtnetit from the protect 
mr' '""" *•••'"• '' >'»«• 'he kind ,rf commun« 
inter. ~t „, the pr,,,e,t, health that -IMHIM motivate 

K".-l t- '„,« .,, H,, I..J.;,! agreements frequently 

',    "." >HI>'  l"*''"""s govern,.«  future activities of 
th«       h,.,-o„,,      .,'„       ,„„.„,., ||y      n,„      |M.,wfrn     J,,,,,     ,ini| 

the   'I- in, e   ,11,!,.,;   ¡on      I !„--,-   .,„-   „,„„.   , ,f   ,,,,.  ,.,„„, 

»«'..      h,i.imr". r     •«no,-,..,     '-w  .,-,,,;  ,,,, 
(.m-„t, „I,  .  ,, ,..„,„      ,„  ,.,,„„„, „.,,„,,   th, ,. 

'.   H.,»,, i..„k   .,    4k(-,,    ,IIH; f     ,,„| „v M,,.,,,,, 

rei.~i h,„,.v „,.. «.,,...%  mmmrv. M",^;'. „; ^;* 
•t«e.l <<•   men   .„   , ,r„^,  ,„ t„,   ,,   ^.j,,,     ^ (((.r  |1|r  ¡, |((  (, 

?'* ' LJ *' '••'" ",,••,'', '" "*«<•* *» *iv," 4 ft..   •K.fc.rv ,.-,.. mHWr       ,.,^h»    „  ,t»r .,. ..„M,| 4lW,,. 
' Hr    *.l.   «w»      .*nr«mr.       .pr',^   ».    ,»„   ,r. ,,„,,.,,   ,,m   , 

;•«-.  h-      y\    I     -,» ,(,*  „>,„ r,,»,«.«.^ „ th^ (N, ^.^ „„, 
Jr» M..r   «•,,«„,   ^,4 t.„.    »,,« », ,»«,    ».hHn^j, !Hri  B1#, 
*!•--       ..^etm«.   »,«(  ,„,    ,n   4l.. .     ,,,„,„   ^   ^,mlkW 

r»«»   •     '»•-   W   ^.„„-!.    ,vr„   ^„H   !te(f    ,rt,la(,, 
.-r"'-»   K*.        ,.,«, ,»«.. Vw, ,..,  „,„,. 

!.«< 

larv reasons for placing the full range of functions 
in the hands of the development finance institution's 
professional staff. Admittedly, it is difficult to tell 
where self interest arising from the financing func- 
tion stops and a .separadle, identifiable development 
function   begins 

I-or this reason among many others, the notion 
that primary responsibility should lie lodged m the 
hiiaiumy «""tity is not univer-allv held. 

IVvelopment bankers themselves voice many of 
the objection-. The co-ts of maintaining the extra 
research and technical personnel necessary for 
project development and follow-up are not con- 
sidered justifiable expenses to private investors, 
«.oiernmem subsidies to cover the costs are not de- 
-ired in many mixed or privately owned institutions 
because of fear, that they will he accompanied by 
increased government influence ( »ther bankers may 
feel a traditional reluctance to prnlie as far into a 
borrower's affairs as is implicit in the kinds of 
ri!,ii„,p-hip-   u,„|,.r  consideration  here." 

The policies of the international and bilateral ex- 
ternal aid agencies have in some resects served to 
separate re¡»pon-ibthty ( most particularlv in the 
development pha.-e, from the sources of finance 
Man,i, Is,„en. e*--v ,„,,•,. ,. ., ,.,,.„,;,..„ ,,,' ,|„ |„. 
ternauonal Finance lor,M,ration. has cautioned 
l-atin American development liankers about the 
dangers oí excessive promotional resjioniibility 
l Hing expense out of proportion to immediate 
return, necessity for greater ass-nance of success 
nkel.hood f a higher decree of involvement in 
management, particularly when no private manage 
ment can U- fourni, he concludes that a "financing 
institution cannot be entirely passive, nor can it be 
preitominately promotional, it must set its sights 
.somewhere in between."' The industrial devel,>pment 

" litis   irln.un.x ha«  aim evidetircl .titelt   ,„  thr  („„,.,, 

Ule »s IVVt, ,h, Ko»r,| „f („,wn„rs ,,, tht. FHr , 

heserve >.> «ten. ,|r.,m«1 » Vu^m.\ t„ require a poMt'M- 
.»le„»„t „, ^uriH.«r HI otro»»...« «,th IOMIII „erure.i lv 

st-«k,  «n.t   .,*,«•!  to  rnrtilation   V  («raits«  „f  tl„  WK4, 

»he ¡^,v* v   ..f th»tr r-.rrow.-r«'' Set H   f  !>««-   Manaaf- 

N .1. I'rent»ce-Hall. I*¿. ,.   |*i.  !<,.,„* y      *    *      '"'*• 

Htlhavm   l>,am..n<f oí the TtiternaMi.«al  K ma m e Crpor»- 

r.       u      '"r*1" **"** ,m* ,h« *«e»»«r in fttt.bli'hm. 
reUl    n-hii,-   ,.(   Wat  and , *il„ „,n.   „«, ,     «,,„aTv 
»•*• - une tv(», ,f (,r,.m,iti«ial actiyitv Ser The rule Ji 
|.r„-.tr uiM.t.il„«„ ,n devr^ttnent feiaro-e " ,n Interna 
•u>mj I '.-» tl„tm, nl Kni.u, V, aatttnflt.tit III Mar,h »%,- 

7 n.i» «tartr.-nrnt »^.^ mwlf in an *<,!„„ |«.t.rr ,he firM 

:mer,utMM.| «min, oí fi„,„,,«| ,„.„„„„«. , ,f ^,., ., 
me,,,, Car,..,- V rm-luela. ,„ |« r^.tatv l«M. A d- t nc- 
-n sh«M IK- ma<lr hrf««. the m,,,.,,,,,, ,rf ,,ru,^% hv 

the t.r,»•-, ,n-irtulH.n ,tw!i ..nd .«. l,„-|..|fflrm „( ,,,,„, 
mil »trH  pr.-ir.s 

,w!!"   '""**T,''    'J *•*'"'"'«"» t' i-KoeM" n ivw   -f MMtfit-, 
«    «-!TC!  »I   ^    '"e>*«.h,lH*    '"-   '-nl.    for    ,n«»rtn. 

IwTlTÎr     -L  -l*na   P,n*"''1    "••H"r»'    N'inraBu. 

lw;r,('mr^0r*"rV"?,'J'*  NMM,n*1  '"••^"rt De"^ 
«»M   «of,«,t,.„   -flit*.   »I   i,   frtw«   Induirai 



centres supported by the United States Agency 
lor International Development can be directly sub- 
sidised by government without interference in the 
running of the development finance institutions. 
Projects thus helped develop normally and then 
go to development finance institutions for support." 

Finally. if may be argued that bv separating these 
res|K.nsibilitie-, one "service" institution mav verve 
a large number of f.; incial institutions 

The above arguments may not lx- as real as they 
first   appear.   Costs of  developing,   evaluating  anil 
supervising projects may  be returned  in  the  f.,rni 
of a bette' repavtnent retord and rej>eat applications 
from   old  rust.»mers  for   new   financing.   The   ¡*,s 
sibi!if\  of charging clients for evaluation and other 
services  is being tried in  some development   banks. 
Most  private  and mixed  development   finance  insti 
tutions arc already subsidized in some form l.y gov 
ernment.  and   it   is  at   least  questi.,nable   that   new 
arrangements  acceptable to all could  not  be  found. 
The attitudes of borrowers in the more industrialized 
countries towards advice from their bankers suggests 
that   good   advice   will   eventually   be   accepted   by 
businessmen    in    the    developing    countries    also" 
Where the financial institutional  structure  is  suffi 
ciently developed to sti|>port a proliferation of small 
private development finance institutions, as may be 
the case in the Philippines or Mexi•. or a smaller 
number of medium-sized finance institutions, as may 
be the case of the air foraciones financieras in Coloni 
bla. there may well lie reason for centralizing project 
services to serve the larger number of existing insti 
tutions.  However, the question  would  arise  as to 
whether one  service  institution  could  cope   if  the 
institutions were geographically   widely  distributed 
or had different sectoral specialities such as agricul- 
ture or small business. 

To sum up, the strongest arguments for separating 
responsibility for the identification and evaluation 
stage and the follow-up stage from that for the selec- 
tion «tage exist where it is necessary to bypass a 
weak institution. Where there is hope of building 
a strong one. the need for using the institution's 
existing or latent self-interest and the desire to 
conserve scarce cadre manpower argue for building 
the capability of the financial institution liefore 
spreading men into others to assume the -ame 
responsibilities. 

ment liana a< Irani, ha» Ifrm initiating its own pr.-nvt» 
litre .une. |.t>*uniahly not with ttw int.-m of mana^ii* :hrrn' 
».-«nutre in «hat.in«; » rtirm', pr.arrt mav I* •t.s.,m;ii,«hr,| 
tr .m the«» e#<irt« although it n »try r(.„rlv relat. ì ver 
at Imi« thr «Hiitulu» mav I* contributing nw.rr i ian thr 
potential i lifel 

M» is of i Hifs, („.VMU,. thar t|,rw msr it litio,,, ran i»..rk 
«udienti» rlowlv »uh th..« froo-lini? >hr finance l„ oV 
Stasa« the intlwifrial development tftii'r ud the 4evel p. 
»twit hnam» mstitition have nttirt* in the »»me htiilrting 
rci«,l<»r it rrp<irt«tly another owntry »her, -e t»., «urte 
hand in glove 

•A rtcrnt Mtrvey ,( IO«) hminMimen in the li.itH 
-•ate» ranke.) cotm«elt;ng n Sunne,, r» 4Hrm« thiH »m.«« 
the moat iwenii »rvKtt preformed hv InrtH '-tv* . ctn 
BK'riaJ haiiki M>n<1 «ranting »h ,rr term l«a< and ha»<«tn« 
-*»"••«•» and chackmg art-owm Se» ¡tmm't knwn imd 
Maéfn  /«afcjtry    firm  Vor«.   v. J   Ti    No   e,    In«««   I«,«* 

The initiation of projects has several implications 
for  the   procedure and organization   . .f   the   profes- 
sional^ cadre.   Should the same  staff   work   on  both 
the initiation of projects and their evaluation '•  There 
may  be  a   «langer of favourable   lia,  t..vv irds  -alt 
initiated  projects.  The development   division of the 
Lganda     Development    Corporation     ,1   IH',.    j,,r 
example, was responsible both f,,r ev •!., ,(,,,,. client," 
proposa', arid for initiating jt< own   ', .„• ,-n ition I,. 
the   Imi,,striai  and   Minina   1 ),.,,.i,,,,,..,.,,,    |.,np   ,,',- 
Iran   ( IMDMfi   of a   separate  dius,o„   f, ,r   pp,,,, t 

developmef  seems a bet:.,- al'ernativ e     \.„,:l;ei   ,,p 
proach would permit ano.tie m tin- stati   to vvak   i. 
tune allows ,,n new self initiate! proiect      lb   vv-.u'd 
then  have   the  rcs¡M>nsibi1it\   of   brin-int;   it   up  l-r 
consideration bv «he  loans Vommi'tee   ¡r   a   ore1 m, 
narv   -cre,.,,rng  plM e   when  file   poor,-:    „ ,',   ,,:|., 
cientlv developed. From rli.i* poin>  ...,.  „„ !    .,  ,,,-,,„,< 
would  be   treated  in  the  -ame  IM am-,    as   ,,   c'ieo-'s 
prmect     In   other  words,  it  would   I,.-   inovte,!   ,„; , 
the regular  evaluation tl-.w ,,„,(  „ „,-,]  |„.   ..,,1,;,,,,,) 
to evaluation by other« >" 

\ second problem is the allocation . ,f •}.,• p.,,f, s 

sioaal cadre's time between self unhand rid chent 
niMated projects. To a large extent. : ,, control 
"t lime mav be lieyond llie capacity . ,t the develop 
ment finance institution. The ratio bet«.-, n sdf 
initiate.l and client initiated po.ject- i;.,iv to , ),„,,,. 
extent rellert the economic and poli'u.,' ,ettmg o 
it did m   Iran.  When condition, are  f.,     ,,,-,|,|,. fnr 

nnvate  investment, the flow of Hmu   |,r i, ,„.,v 

leave little time for development bank ,'.,(! t . w.nk 
on ibeii own pn.,e, t ideas. When priv ,ie i tiv c-tni.-tit 
Is sl.uk. however, the development |,;n¡i, , ;1„ ,,.,,, 
its resources to initiation " 

To s. nie extent the reVitimiship c-('i 'ie better c..u 
trolled tb-ough the crci'ion of ,, ,eI,r,te ,|jv¡ i„„ 
for protect initiation, rather than l.ivin/ ,t up to 
individual stafT memliers tn lake tie initiitlve or 
to choose lift ween working on their noi t o,je, t, -,,,,] 
outside projects The crentinn of a se;,ar i"- nr/mi,,-, 
tional entity with initiation respon-ihi'iiv emphisi/es 
management's conimitment tu the nu,,., t Mf ,,r,,l(.rf 

initiation Kven with such a secante divi . ,n'. ther. 
will probably !w times when 'he insto.!• ,., manage- 
nwnt would like tn shift cadre resource- .,,„„ r|lrnf 

projtrts tr, initiation The def«rtmen«-il stnutare 
slK.uld not  be such as to hin<1r-r   such a   shift 

:>i./ I/,T,.',,. .V    balance ><etwa-n ,-<t fn<a«ia* 
ment ifrt,rmin,itum 

Some rb'velr.oment trance mstitotio- , tndicile ., 
temlencv either to lie too rnn^ious of cost land 
tlieretore sc •ceh earn 'he term "<U . 1 .prnent' m 
lin--' title) or. on the other land, to -hrow all cost 
'onsiiouMies, , , o„   w ,, | M| ;|n ,.,f   . t ,.    ,.i!(|! t,i(iit 

deve'npment     tnnct.on      Some    i|e\ e|. ,..!,!, ..(     ',,nke.-, 
tak.   |h.    view   fi .,   >r,'!v   .,"   .,,,,,!„  .,, ,„,   4)MIUM 

Ihr     t'arliotrial    I" .e'- nim-in 
^,•l(a     I' it     > S     meet«  •  .   |,|,,l 

"  Ihre.   -eJarte.) laiei,    ,, ,. ,,,, 
»n*!a;   caore,    ai   .p.    reoirt,,,,,   ¡,iM .      ,,„)   , f|iJ 

meae.    ,i ••erreutt»»«   a^r« t.. ,hiM  v,   ir),te,,T   . ur 

ollth 

• r- fe 

!', 



lie held aw! developed as a part of the finance insti- 
tution s  developmental   tesponsibihlies.1' 

f )hviously ., balance has to lie struck somewhere 
between thes-- two [Hilar positions, landing policies 

-including -.urli cntisideritiori as collateral, interest 
rate decree nf ri~k iiuolved jxrhaps provide the 
greatest ar.a of clinici- m determining this balance. 
Flies.- uniortunatch iff beyond the sco[>e of the 
l'i'-^iut jiapi r 

I lie aiit'tli!-i. t• project development is the earlv 
elimination «if prnjirt applications unlikely to survive 
cvahiat tun i\in »i|i-n ^ui'ii development assistance 
it 'i !' w I ad . ;,i,ih!,. t,, th,. institution. To (|urite an 
Indian (-\ iinp'r, Hue .,f the mam factors nuking for 
higher c\|.iii,t - a,,, vir cost i if examining projects 
«•ludi ultimately were tot proceeded with or' did 
<"•<    TM.lt> !l.•':/<•" ,;:    \   ile!|:;ed   | .ridi m inaiv   appraisal 
pha-e i, a critica! t lenient in maintaining cost con- 
sci' ill,Ile,s 

I '•«• .unie, in i.i,u "f rt in tin«; a project at the 
I1" I m 11 n.i! i i |i| MI il ,| i^e aie (oiiM'lerablc. I ,et IIS 
a>Mini( lli.it ., ¡.;, Ianni.il v appi aivil can l.e made 
by a time man van m ..ile dav-. based on the data 
prmid. ,-| hv th, i|.|.i;,aiit \iiuthcr day is required 
bv th«.. team t,, unir uj. 11¡t-n- retort reconimending 
wliethei a tii'l instigation dunild follow. A maxi 
'mini "l i\ mandos h.,, U-. ii fx|».ndc(| so far. 
\< <bis I" ml. il tlie m-ftution proceeds to a full 

ni'. < -tiLMlii.ti, a wick', ¡i, :,| investigation itwentv one 
111 '" d.n-.-. ¡l'i,, an e;in\ ahnt iniount for writing 
'he Uliveti;; ili a, rejiurt. m .•'•• tl'>Mii.i'l\ lie expected 
If'llic. a ti-.ta! ni lietweeu (,,ttv and fort\-five man 
•' ns ''•''* '" nn"hii| I he c..,t at th,- end of the 
|>r« liiirii.i. \ ,|'|...II,.,] ,, thcrtiire ruiiglilv 15 jier 
'"' ••' '''• mti. i|..iio| 'ii'i¡,i,«,r cost, it the devel- 
i'" ' '•' '''' •'" ' ''i-tiliiti"ii ; -..e,d, tlirinij.! the t„l| 

cvahi o    m   -t o... 

I'i' ''nain i    ,,,|.| av.,1 m,,v  '„   , .„,,,,1, t,.,| m several 

''"'' •• ••'•   «•"• •    I '(  linee ( viu.ple,  IK'IOW  illustrate 
a  \ ..i M tv i.)  im tinnì, 

Iti I'll If i Pakistan Industrial Credit and Invest- 
ment i • i ¡.,,i.|.|,,,i , |!„. |,i,!iniiiia:\ appraisal SJKIIIS 

tli«. ri(,|ii..ii mi'i.il apptaisal and full appraisal 
phases It, ,,,,!. nan nid gelier. ' .|e|i.irtnieiit receiver 
ipl'iu an. n- lie! i|.,, , ,.,„ iiie.lMtiu.il nt tcrm.il 

s( " "   "i-:    '!   .d o ,t K ,te,   th,    hackgnnuid   ut 
,!'« 'l'¡ '"• ''i' >n.I the ]:..,|,e,t u| tin- [ifulect's ¡Itll 
•|l" "^ •' • » II' 'I''1' HL¡Mit ufi the rietimm. The 
''' ' " :i1" ' ' ' '•'•''• ls i . 'in |. igi ^uninian . It n 
i> Mt-L'-iiH. . i .t'.i ". m the u..„ ral manager is 
'','", <" !'" '1 h'iatit, ,i itiiiK ., In i,-« 'reason In.,r,|c. 
'" K"'l' ",!,: '' '•.••i-«'iit> -a! .int..I ,f what ,> liei tig 
luni.-l awn ,1 t';, ,'.„,.,-. a «eekiv list of applica 
tions rejected I» the economic and general de|>art- 
ment. with a short statement as fu «di', the negative 
action  was taken,  i, circulated  »itimi   PI« IC'* 

ri  Ihn sir»-,, .'ii  ,, ii..! (-u,K„H..| ,„ ,|ev,.; ,,,„»,„ bunkers 
Il w    mil,.*   lu       e.,.   ,t   ,..,.„,,',   ,-x,.„s„,|   .,,,„„„    ,.,.„ 

'l
l

("'
,"','f •*' ' ' '"" •" ' i .,'•'...,• I rt> 'di,.,, ..Í In.!,, 

'" '• ' '• Is'l'T' "I i.'.x-tr.l.iiï» irtg mai o.rilrrencr i>n 
'** »« '«"»»ii. m     ii»,  .,:    ,,u      ,.   ,,,iu,     |linr   |<Jfl_,   ,     |, 

" '   '     '   '    >sr    ..;•    v"     i;      J)s     ,.„„„,,,,   M ,     |„   ,   „,.,„, 

mr-i.Un  n   ;.    !  .,.|,.,|   siJt,.   ,   .,„„,„.  4|   '*,¿,rr.   hr   N<14, 
V   »:,rlh«   ,. in a   ,i.'.v   n 4  rvr.iy,|   rn.rai^l,    ,s  t..   rnne'r 

à  '" e»    .1  ' ,j     ,ri.!mii,rf„ ,,{  .„btt^nt^i  ir,,,^^,  wh*Y> 

If the application is recommended for further 
study, it is sent for initial examination by the ap- 
praivil committee, which considers questions of 
policy. These include appropriateness of the cor- 
poration's entry into the particular industrial field and 
the effect of financing the project on PFCIC's reU- 
tionships with other financial institutions, the gov- 
ernment and clients. If at this point the appraisal 
committee decides in favour of a full investigation, 
the first step is a preliminary- analysis of the product's 
potential market, [f no satisfactory market exists, 
further investigation is halted. 

In Turkey's Industrial Development Bank 
(IDB/T;, after the receiving office has determined 
that all data required in the application form are pres- 
ent, the financial department makes a rough appraisal 
of the financial aspects of the proposal to determine 
that estimates of cost and return are, on their face, 
within sensible Ixmnds. The second component of 
the initial appraisal is a background check on the 
applicant, made through hanking and business cir- 
cles. The review, similar to one conducted in the 
Pakistan institution, ascertains the nature of the 
applicant's  financial  position  and   reputation. 

In IDC SA I Industrial Development Corporation 
of xiuth Africa i. an application is brought to the 
next meeting of the propositions committee, which 
convenes twice a week. Staff experts representing 
engineering, marketing and finance groups are as- 
signed to complete a "basic assessment" of the pro- 
|«>sal from the materials provided by the applicant 

I he three staff members work simultaneouslv making 
separate, brief reports. Assessments are completed 
within two or three days, with a report back at the 
next propositions committee meeting, which then 
deci les whether a full investigation should be inir- 
-iK-d The financial, marketing or engineering de- 
|>artmeiit is assigned primary responsibility tu see 
that the basic assessment is completed on schedule 
and to move the project forward if it receives ;. full 
investigation Which department is assigned de; ends 
u[H.n whether the project appears to involve mainly 
marketing,   (mancia!  or engineering  problems. 

Sometimes it may be desirable (,, have a senior 
officer make the initia1 jcreenint. On the basis of 
his single opinion, applications mav be either sent 
Iwick for further development or jiermitted to go 
on tor fuller investigation. The loans department 
of the National Investment Hank of (.hana I.MHi 
was at its outset headed by a former commercial 
banker of considerable experience who received the 
initial in,|uirv and at the same time decided whether 
an investigation should be recommended. Thus pre 
¡innnary appraisal was merged into the reception 
I »has«- In other development finance institutions, the 
general manager or other top ufficiali do the screen- 
ing tu weed out applications that for political or 
"ther pohry reason« are unacceptable Alt these meth- 

ods sen,- to save the time of the professional cadres 
and therefore cut cost». 

tui>,   !*r,   ,fcwa .,„  ttw  i^,,,,,  <«*„••  -rav  „„ ,( 

th..   *)m.„,t„«,  „  ,„ „,„,, th#,   i^nrf,^ .^r,,, a,, 
turn town «.-«I rr-jtiMN m order to  protect their rword« 
it»  ,<t> Irtulm» 
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A final arfa presenting opportunities for reducing 
cost» it the elimination of full evaluation on all 
applications. Some banks are plagued with a large 
number of applications for small balancing loans or 
loans to very small entrepreneurs. Although beyond 
the scope of this paper, it shculd be noted that con- 
sideration should be given to developing special 
routines for such small loans. One development 
corporation has recently ceased making full team 
appraisals on smaller loans, and has turned Them 
over to one man who makes an initial appraisal ami 
then has the authority to co-opt another man from 
anywhere in the institution ior the full investigation 
of the project. 

The ideal initial appraisal, then, is n two-step 
process, combining some of each of the above pat- 
terns. First, a check is needed to ensure that the 
requisite materia! is present and that on its face 
the project falls within fairly clearlv stated Ixniwl 
anes defining the institution's operations. Since it 
normally comprises a level of investigation not re- 
quiring the most highly skilled iiersonnel, this exami- 
nation might be conducted by staff other than the 
investigating and decision making groups, thus saving 
costs and relieving them of some burden. In PICK". 
for example, the economic and general department 
handles matte's at this point, therebv lightening the 
load on the operations department. In JDP> •"!' | In 
dustrial Development Hank of Turkevi, the applica- 
tion comes to the office of one of the 'deputy general 
managers, where a staff officer with the' rank of 
chef dt' bur,\iu goes over the information to deter- 
mine that everything asked for has been -eceived 
and that the data is readv for processing. In other 
development finance institution,, the secretary's office 
m.u receive applications, assemble the data and 
introduce the application into the evaluation stream. 

The second step involves consideration of ¡«,licv 
aspects and qualitative judgements as to whether 
a tuli investigation is justified At this p<nnt. the 
wisest course would appear to be a brief evaluation. 
including all the major aspects of project evaluation, 
not merely one or two To the extent that bnwd 
policy questions are at issue, senior management 
should take part. 

4.   Teamwurk by f-nifrssiimai staff m-mhers m 
makm<) evaluations 

The mannet in which the skills of the economist, 
engineer, accountant and lawyer are harnessed in 
making an evaluation can be vital to erfe-tive 
appraisal. 

Development finance institutions regulariv meet 
the pr'iblem of combining these various skills. Two 
basic methods have evolved. The first is the separate 
departmental method in which the economist, the 
financial analyst and the engineer  work separately 

One of them or a fourth individual collates t|„-„. 
reports at the end. In the second method team .q> 
praisal—the three specialists work together and 
submit a single report. A third po^ihle alternative 
—appraisal by one man acting ali me or with the 
authority to build a team as neressaiv is found only 
infrequently tn the developing countries 

Tram appraisal appears to he rniMde-uhlv non- 
effective than separate departmental appraisal in 
evaluating projects It forces each -,„,,,>,., .,, ^x%i. 
more thorough consideration to the u.c. <'.-e\ 
related facts outside lus own particular , •> ;.,-. .,, ,. 
affect those within it. It apparently gets he ,(1¡, ,|,.M,. 
more quickly. It stimulates a quicker li ,M •.!••, .,ti..i; 
of the economist, the engineer and the 1111,0.11' 
analyst into professional development hank.-- It -, 1, 
he used under mos' admmi-tr.itive st"i. 1 .r • , . '•<-,! 
bv development tin.tine in-nlutwn, ,,, , .• ,v; ' .,.. 
departmental o: e. mi/.itimi- fina:'-,, o .,r ,.;..., ,,,' 
niinimi/es several negative attribuì.- ;„ ,,-{', ' -,. 
lièrent in  separate  departmental :.}>j ••--l s - .-1 * 

UH', T , Industrial Developni.it! ( 1,,.k • | M-k. v >. 
IMDM 1 Industrial Minait,- and l»e\,'.,.... ,.,,• l: ok 
r,f ''an 1, l'ICIC , Pakistan li.-'ustn ,'' . ,.-,!•, ,lt¡rj 
Investment Corp, .'.itimi 1 and [1 |l I . Indu-tr tal 
(redit and luv estui..it Corpet ,tr 11 ,,' ¡oh, , • 
similar in ni.mv respects. Ml ,,, ,,n, ,|rl -wo,-! 
w"'' a r.-l itive'v d..nimmt , .'limit. . d . .• , ntatnui. 
are  stvotigU    -,|,j„,,;,.,(  !..   ,i„.   i).,       ; :•   .  ,  t., -, ,'• 
I' man, e ( , ,• ;«ir 1' ;, in ,   m-l ,..••> ,  1    .,, . 
i>!>rr.it.   as .a nut,it   s, mo ,  ,,. |, .,  , .,     ,   ,     ,, 
their countries ,m,|   r. u>! to 1 ..u> • M- ••, -...-, 
•Iu'lv    large    '-mis      \\ m,,,,   • ',,,    .,., ;,        ,    , .    . 
deie'opmcut   nuance    iii-litnlie,       -,   •   .      •, . ,     , ,.lt, 
Countries,   tin ,e  1. ,uc   l|istiti||-,,||     ,;,••,,.. 1   ;' 
''"'h     CUlip ,!,,!>',•     o.,,,,,,    kl|.,A.|     ,      ;, .-. i,      .   ' 

opnieni '. nance om.panic • ' ' • :.. .,-, .,  1! , -      -,    ,-..... 
the  vei v   1,( s|   ,|ev, ;,,, .,,„.,,,   ,,,, ,,., ,.,:..,,,. ,    ,   ', 
experience    is   «... r!,    ,vmi nm ,      |    ,   ,     -.,,.>.,, 
as  of   m,,I    I'M   are   <|   Miibed   ,„ '   ... 

Cn   In   I Dil   I',  a  tnl| appr ,<  •' .,      ,   • • .,  |     .,t 

bv Mire» department-    tin m. -, ,1   ,•,,!. ,     ..,,...,,, ,nl, 
and economic research   \\ ,. j,.,.,    ,.., •    ..    ,   , .,..,,; 
check  was  made   !.\    mother   de; aOica   t ,   ,,   nrf. 
the application mater tal « •,, U\ r. -.••!-•. ,| , •,. .,       y  .,< • w 
project  was then   routed to 'he , n-unei • o,--   ,|,-,  lT t 
ment.   «Inch   -!iidn,|   |„,p,   tcclitu, ,|   I,..,-,,'-,/   ,,,,| 
["""t't |«.tent¡al   A <b j.ai tin. tifai rep,o w ,, p,,:  cd 
I he tile  then  went   to  ihe ec.-ii.itni,   di 1. ,rt 1   • ,,t   ,.,,d 
the  Imancia;   aii,;v>is   deperiti., m   |.,t ' s.-|, ,..,t,.   ,,, 
vestigati.ais   h.   e.„ h     I h.   tut mee  d'pirfo . ir   , >u.-t 
merged parts of the  other two r.p,,tt.  um,   I ,,   o,,.,] 
re|«.rt,   »Inch   Aas   s.,-tit   t,,  th-  tmci,,    ,   .o :-,,,,,.^ 
Hence   the   th«   ,.j   the   ¡rem    ipptai,.,!   >iod»i    t',.-. 
consecutive    separale    ' ¡e|,al'menta'   .ippr,, 1.,, '    ..  , ,     ,s 
follows 

Engineering 
department 

ononnc research 
department 
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< h ) A loan appuratimi m I MI Kíl was co- 
ordinated by its loans department Alter classifica- 
tion by a loan-, committee as to priority or likelihood 
of approval, the loans department, the economic de- 
velopment department and the technical department 
each  worked  on  separate  repurts  «Inch   were then 

co-ordinated by the loans department for presentation 
to the loans committee. (In late 1963, the technical 
department was merged with the loans department.) 
This pattern, which might be termed simultaneous 
separate department appraisal, may he represented 
as follows : 

0 i .0,111-1 ilr]iartillen! 1 co-ordination ) 

I ivhniral department    |( 

I-1 "limine 1 It wlnpuiciit department 

*• Recommendation and decision 

'< 1 At Pit K'.aftei a loan application had cleared 
miti.il pi« htinuary appi.iH.il Luíala-., the chief of 
opeiaiMiis a-M-ned new ptojert, !,, an engineer and 
a tinanri.il .i¡u!i-t, both of whom \\< re in his own 
"petitions di parimeli! \ marketing ex|ie't from 
the eii.ii.imirs and general drp irtui'tit formed the 
•hid   tin mhei    o|   the   tenii."i   although   Ul   fact   he 

0: |; m itl.t taii;   i »|» il ,   li.ur 
»   i|ei..ir linen! 

•it"   Ix-en   iilai'ol   111  tin 

started his investigations slightly before the others 
on the theory that, if no prosjKrctive market were 
found, the investigation should stop. The three 
worked as a team although they had initially pre- 
|«ared separate, related rejwrts. The chief of opera- 
tions then worked with the three men, hammering 
out a single project appraisal which was presented 
to the project appraisal committee. The rlow in this 
team  appraisal  was as follows: 

I »pei.i!¡o|i> .|ep itimi m   1 ( e 

I 111   IUI 1! an l'\ M- 

I  tiymeet Ilio 

ill- mili -. 

din.itioii 1 
(Recommendation and 

decision 

T   l'I; • 

I ' i\     t 

•'• I' ¡' I 'i-"l the Mine te :MI approach as 
P'1 I' . 'at . -i : IT' 1 .1 the ( -i m ion 1 u - member. e\ nienti v 
''1:r ''i l'alt In 'I, 1 t »v ¡nit . I<t< I tiiiiiatli.il 1 if long- 

-p'>'• '' 1 ¡«aiticmar mdiistrv was prop- 
' •! I: :l'i 11 x ' t the pi. ninny wing of gov- 

ernment ,n ! ;i ; .•! |, p„. ,,rv p. .,-mat'C belief 
,!,'l "i"' ' loin -.' .,, v in T. -i! \ .,nd ¡.ro-.|«-ctivelv 
•'   -•'<<•'; -   "   ;   ' '     «bat   1011M   be   produced   locally 

I he M-paT ,r,- -!iT,i'l:i»!iii; ipprondi appears to 
''•'•'• -'"•'' d -I in t- I in»- 1, !,,vt when a tile mows 
If -'m on,- .!eo.,'"i-ent to tie nevi when- It waits 
iinr! the >t i»t member .,-Mr.md to the case finishes 
the tisk be 1, ,-urr. iitlv w..ikmi; on Fre.pientlv, bv 
»he ti"-e the io;'iivil tie tea be- the last depart- 
nient dum:.-, m the apphcint's business ,.r economic 
coii.bf• -.11. ,, .,.,,,,,,,. i»),fTi<WTiciit t. ;br earlier 

''''I";111" '!* •' ; "•'- I mil. tbete 1, ,11 inewtahli 
overlap .unoif 'be report- Hie rnmneermi; de 
pattmetit. in- rx.imple 111.1t make M-. own out e-ti 
mates »bile the tmaiicud in.t|\si, department 'nav 
sometime- titer the viles estimate« of the economics 
department M >re..\er, the ¡»ossibthn that one de 
partment might Uvonie .1 chronic bottleneck in the 
appraisal proves, md that there t-iight lie sustained 
main    among   departments   would   appeal    greater 

than with team appraisal because of the emphasis 
on the separate assessment of the projects by differ- 
ent professions. 

Hot 11 11)11 T and IMDIÎI have moved away from 
strict separate de| annientai apprai-i! in the past 
two wars. 1 lie former now passes tiles through the 
financial análisis and economic research departments 
on their way to the first full department report by 
the engineering department. This procedure makes 
possible earlv tit signation of case officers in each 
department and al'ows them to l>egi.i collecting data- 
in Iran, the loans department has lieen made re- 
s¡Hitisib!e tor appraisal of projects I presumably on 
a pattern similar to PICK 's ». The technical" de- 
triment has been merged with it. A joint financial- 
technical team prepr.re, a report covering thes« 
two aspects of an appraisal. The economics depart- 
ment will, as re«|uired, prepare a »eparate report 
on the marketing as|iects of the prorrt. Thus 
IMMP.I is two thirds of the way towards a full 
team  appraisal approach 

Team appraisal offers three advantages over sepa- 
rate departmental appraisal. First, it lets the ap- 
praisers collectively- consider the many economic. 
hnancul and technical aspects of a project as parti 
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of a whole. The intricately interrelated nature of 
the components of a project is brought out in the 
following passage from the United Nations Manual 
cm Economic Development Projects: 

"It is obvious that the volume of demand to lie 
satisfied will have a very considerable influence . . . 
on the decision as to the capacity of the new- 
productive unit. Hut the size of the market will 
depend, among other things, on the location of 
the enterprise, so that there is a definitive relation- 
ship between size, location and the market. On 
the other hand, selling prices will sometimes 
greatly influence the volume of demand. These 
are almost invariably dependent upon production 
costs, which in turn are a function of the scale 
of production  and location."11 

Secondly, there is evidence that team appraisal 
gets the job done more quickly. I'.ngle in 1%2 re- 
ported average processing times for the four insti- 
tutions discussed above as follows: PIC1C--three 
months, ICICI—three to four months, IMDBI—five 
to six months, and IDH/T—five to six months. 
Although Kngle's data were based on rough estimates 
by the managements of the institutions and do not 
define "processing time", they do raise a strong in- 
ference that team appraisal results in faster appraisal. 

Thirdly, team appraisal contributes in mativ ways 
to the growth of a truly professional development 
banker. Mach team member is encouraged to con- 
sider as|>ects of appraisal which are foreign to Ins 
basic training. This ex|ienence gradually transforms 
an economist, accountant or engineer into a devel- 
opment finance expert. More immediately, team ap- 
praisal iK-rmits a development bank to undercut 
outside personal and political influence mi its ap- 
praisal processes. First, it r.-quires open group dis 
enssion of the case on its merits and. secondly, it 
provides collective strength to the professional esti- 
mates and recommendations of a bank's technical 
staff. As a result, political pressure is elevated to 
the decision -making level, where n more prooerlv 
belongs Finally, the team approach would seem to 
minimize rivalry and misunderstanding among the 
three disciplines, thereby further encouraging ; otes 
sionalisni  in development  hanking. 

5.   .Ideauacy tif methods for the a, -amsiticn «< data 
used by  ftofessiana] cadres 

Some  development   finance  institutions  hive   ex- 
perienced  dirhoiltv   in  seeking greatly detailed  data 
from  potential   clients  at  the  outlet  of  the   three 
evaluation   phases.    Interested  businessmen   are   de- 
terred from applying  for finance liera use they  bal'* 
at providing  the  data  desired bv the finance  insti 
tution. They may be unwilling to divulge the infor- 
mation or go to the exjx-iise of gathering it  unless 
they  frei  financial   assistance  is  likely to  tie  forth 
coming. Yet it is most often not in the interest of 
the institution to give even a tentative commitment 
at the early phases   They may V unable to compile 
the data and  henee   require tl.e help of the  proies 
norial cadre. Requesting greatly detailed data may 

»United NMMM» publicad.*!. Sal« Na; 5*11 G 5, •   10 

lie regarded as a screening device since it eliminates 
the weak hearted, but noimallv its use should not 
lie justified on such grounds, since it nuv  foreclose 
applications   from   promising   proscris   who   turn 
instead to traditional sources of funds   I'rot. ssion.,1 
cadre time ideally should  not IK- committed to pre- 
paring data at a premature stage   Thetefnre a (level 
opinent  finance  institution   should  examine  its  pro 
cedures of data acquisitimi to ensure thai Mittlerem 
but   not  excessive,   informati MI   IS  gathered   ai   the 
various phases. 

No one method of data acquisition is pe'lert toi 
the needs of all development finance ni-tiiiitions 

Methods will usually combine the use of an applica 
tion form, field visits, mtcrvaws with the .q.plu mt 

and development work on the apphiation i,\ the 
professional cadre itself. 

One   method   of   meeting   I he   ptohlciu   i-   to   let 

the   (lient   select    iintt.dU    the   uitoi m.iti..ii   In     wiil 
forward.  It'll  I  gives |«»tenti,il clients a list  ..t   m', 
jects that should lie covet« d in a projH,,,1 ,m1  r ,, ., 
awaits the nature of the  i bent's  t, spouse   o  .,-,   ,,, 
dicanoti oí its general level of sophistication    It  the 
client   then   provides   the   desired   information   with 
a fairly high drgtee of disclosure.  It   l(  I  |,.l,  >t  !,.,, 
a favourable basis for judging tin   -tatú- o» m-emi' 
accounting  ami   mi ,• -1 it i- -Tì  ,oiitio|   ,v .(,.,,,,   wit'.m 
the client's coropmv     \iin''u-r met'   „|       • , ;l ,    |,> 
ferent    qui stimm ,in s    l'or    ditïi'ctil    • •/,. |   ¡,,    u,|. 
IliKI-   i Internati-.'ial   li.mk   tor   K'.,  .!:.<.,,!.,,,,    ,n,| 
I level..pun lit I   li i- a long ,pte-t|. •••> ,<•,   : .-   ,-   !a-fi i' 
projects    „id    ,!s,,   a   sborti r    id.pl ," ,.,   t.,.   • |..-' t 
industrial  project*    '[be   Iridu-'-i ,!   I ,u   • mi, ,    |"    , | 

°f   ''an    i |l ,1- ,    I,a,   thre,    .,pp'i.  ,r •••-.   •••,••      ,  „ ' 
applicable to  a   différent   c .teg,."      .   V   ,,,      p.    ,    . 
trast    Hie   lianqi e   (   HUM . .¡m,,   ,     \,    I ),.,'.— .,, , ,., 

> H<  l>)    and    tie    I-,.,.„,ii K     I»M, lopm.nt   V 
< Jrgani/ation   r.t    ( ,recc,     . I I i| ( i      |, ,.,     |,f,   ,   ., 

applir .tioii   forms   for   ditïei. ut   |.,..t,   ;.,!•;.,. . . 

\ different .,'•].t.,(t   wo,il,| b<   ' , t'a  „M  t1..- .-, 
ot f« i-ilnbtv   simile-, by tl .»• i I •. M!    \' ,.    .   , t ,.   •„ .,, . 
abe' ¡i itivi- to eit'ier  riidmig ,,,.,.  , i, .  ,    ,  , , 

basi ri on in.i,leim..ir d.it i • ••• ! ., ••;•  g      I : • 

It     Would     s,-« til     «oc.     how-  a I       to     d      . ,;     .1 , 
requests  t .r   d ,t ,   m    ,   sen. -, -    a .,.,     •       -,  !   • 

the   ac tu.il   nei   Is   ,,;   t1,,.   \,,\ m, e      , Mf-  i,     ¡,:   „,,- 

tir-t   stage the-,    *hou!d  i„-  , ,. „, ,|, d ,• •  t ,   ,      ...   " . 

dev e'o;rti!( HI tm,r!„ e noti'ii>   ,n:    ,|> t< •'i.mi  <,-,'.•   • •• 
a   till!   imestig ition   Is   neets.ov      \!   .-.    ,',',   ,     ::    •,, 
required it the tul'   q,| • n • ,| ph.,.,- .. , ..o .,  !   i   .,.;•, 
there  see'i , f..   !,.-  .-,  t||,.,|   lev, :  ,,|  ,! ,, ,  (.,   ,   •„, 

import nit   re, llv     a, -.    -,•«, r   l'i,-   !,., .„    .i,, •  ....     i 

U-eti   taken   m   prin« ipb-   la   pi-.-, idt-   ! •  a,.,      I 1 .• ., 
are   t1 e   d.i'.l    IlfCess.ov    to    »core    p--.,-r    I, ,- i      i-i 
ple'.if-.it,if,,n ,,„| ,.,,I|,I, i ,r |i1( ,,,,(;,„,, . ,„, 

mènent re, on) -a t!,e (hint pr,,,„ t I , v ,. p., ' ... < 
as j,at corporate ri(,,r-|, -i ,.,.[,. >„. ,, ',,j,.i ... ,., 
latter   , itfgor-. 

Tin   il'tir,    ••    -.   '-;t.. oi   be-.   ;•;  >,.;•'.I ..(.    ,•    •' .   ,   ,. 
fulfill f    of    fie     l,o.o:f.«    -,-:,;   ,      •••     •   ..      •-...'.,. 

t lie    df V I !• i¡ ita l;!     'noi •  '    •     ,        i,    ,   ^    ,     , • 

is coiivruf.   t1, it  i! -   ; n*:,i ,ti( -.   ,»   ' ,- ,    ,.,,, ,• . 

.,  soii-d applir ,t|, M  •*    :  I»   re* ,: |.   Ì  q>   I   -r      .'long 

hn.OMe. !•  ,. roor-   A  ' irijj t.    u . ":,r ,-,¿;   Pa-   ir-bctl, 
task   .t ion;   ,,r>t. the  riforiii.iti-ii. rt-pifsinl 
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We   know   realiv   vers    little   :ii..Mit   the   decision- 
making processes of deve!?'¡.men! finance institution«. 
We  m ••!  assume   for example.  t!«af  the  knowledge 
and e-.i>crirnce fl,;if g.,es ml-,   ,  professional évalua 
Hon   , I   .,  protect   i-  »all-,   hroiighf   t.,   r«-rjr  im   its 
acceptance or reaction l,v  the decision makers   ( )ur 
'•'iiptti. a! knowled^,  as to «In  protects are arreted 
'•r turned rjuwii  ,» v;,nt     I l,e- |H.!tTit ,1  structure and 
' urn tit  |H l.fic;,!  pressure,  the existence ,,f govern 
"»•ut S.HTMIII». thtouirh li.etisiiiK .,r planning hodies, 
ih>-   pud,.,,,-   ..i   sU.rtai'e   ,,f   protects   within   the 
'••uiitiv. the presence ot    ne <|.mil',i.irH   ligure in the 
•!<••< opinent   Im nu.   institution     all   effect  tlie  ileo 
"'"     ¡'•'"••"i      •!    -i    j;n eu     development    hank    or 

• 01 p, irati.,|| 

I '•'• - '>•, ti,.n .,( i |,r,»|.-rt f-.r finan, mg is normally 
1 'w '' '*1" fit'i.i than i single distitKt pr,treni 
\\ •   haw- -,-eii Mm, lt1 tn,,s» , ,|s,.v st;itf r|,,r(ff.,| wlfn 

evaluating a project will have collated the (fata, 
aiaUseil H and made a recommendation ¡ust at they 
usually go lievond the mere collect ion of data, so 
ihev bidoni make the d<>, ision to ornimi« fund», 
dthoiigh the\ vmietitnes has primary authority 
I"   lejeit  .m  application 

I 'me ,p|»-,r, to IK- , , ..mrnon pattern for derision 
niakiiig a n-( ..in,n,nd.iti.ni In those making the 

' v''!,,',!l"" '" •< '«»h "ii , Irsel Ud..w that of a hoard 
"* dm, tor» the de, i-.mli |,v the Ix.ard of direriors 
'" 'iienilM-is t-, wl,Miu it has lele/ated aiiihoritv 
an I, liri.,:'v. »here the funds used are from an 
'SI.MIV ,,.| nfeim. approval f,,,,„ ,|li4t ,grncV ¡«.or 

''• ''"'' ' iMinittiient to the hotosscr I his patten, 
"' ••••oise i,,,s «ni, •!„ „/,- ,,f ,)„. institution ., ! 

''"' .'''I'1'1 "I |N or y .ini/.,ti,.ii In the , ase ot sever a! 
''' ' ' : 'l"l!' '" >'-'|K»Mt|..||s cstahhsh. -I l.s |I„- (',„,, 
"    '"^'-dth    Mew |,,p,nent    (  ,,f|,,r ,,„,„     , (   |M    ,_    f,„ 

' x '¡\< '';   ''"    I'-'''' •;'   '-   '"   ^t-. p    ,   ser v   sin,ill   staff 
",  '    '"   '     ''""     ''I"   ''>    te. !illl,   ,:    ,pe,  !,,',,',   (,,„„   ,|lf 

! "        ''•   "'i'i''' '!     M-„      -il, '.     ,.,    , ' ,\  ,T ,|(.     |,., ,,„,„ 
[•'>••     -   •-, i-,    .„a   es-,| 

''     '        (   '''''<      •••   i» *r •li*,/   /ire    o/e.flon   protêts 
'.    "i jlhrniH i i/i ,  ,//,-, tn,   mtlui, 

'   " '   '  " -i ,h ( , 'i.u ». t. >i .'it  i.t   r!iis  pattern  is 
''    '   •'•;«''•    i '  !' i-t mi I'K- si irla, e,  i,, fie  ,s nuirh 

' '    [|   .    •:••  «,,, ,s   |l„.   , \ aiiialioti    ¡if-»ess     Hie 

"''    " "•'""••'•   'i      ' 1i.-   riiiuaiing    ,  (di(    riMi-riallv 
••''"'     ' '     '    '    a,,,t|ef        Ma       , -„hltllttcc     c..fl»l»l*     , if 
""'•••     "   .llai'ciK (,'     tipi,   ,  I*    the   gcne'a'    manager 
'•''  d. ; -.• .,   ,-„!   o.^.-ru,,-,!   Le^.ls     It   ,   ,|,si,|ets   the 
I"      " '     " '   ''    '<    !•>   s,i:.ii,-f,   Ì   t-,   'tie    )B,,r,|   ,.|   ,h 

''''   '"     ''''   ''    -   !•' >>•••<'   -,|.p'»isal   .   .rnrnttlee   < on 
""''   "'   '''   t""'i    ni,,ii 1(l.. , .   , le-t »»its    gelier i,   man 

''*•''' t ''" ''   -l   "   ''»'ii «    K,ui ',     depirt'iieut     .(rticet 
'"    -oar»;,     ,,|    ,-,,,n,.nm     tr»e,t.h      , Kiel    enftnisM-. 
'   "'r'   "!    •'*»' <l    il-    i fuel   -a    ucurititiK    «,,.|   -name 
'" '   ''"      "*   ' '»••••     I'd:    I        • ,,,-„ e   ,. „„„irrer   ,s 

"'•' :'     '•' "' ""   >•'•' '"" ''   !,-"i '»:'" .  iw-     (»pots   Keuer , 
'«..i.a»;.,,   .„,'   •!„    i„.„U   ,„    ,,„.   ,„,,„„ _      r(   (I(i(B1M 

'•^'i.,   .ültMian,,   ,|rj«»rtniei(t, 

lu IIH -\ th, . r,,|««,t,.«,s committee ,. ortT, 
|».M-d ••( ..fW's minwhateiv rwb,«v tf»e t j« m*n 
.«.'•,I leset ,. ,eprrented h* the irrwr,! manngt' 
'••«     !<•-,*»•»    ,., t    maniff»      \«    r*»e     II*     s \    „ 

among thf oMr« drvelofmrnt «nane* uMtitatHmt, 
this pattern *ufffe«u that, a. » ,ievel,^m*nt hum 
institution maturei, this partwMl ir romimnw nmr 
fton mav Mep down one or more levels of manaf* 
•-nt In cf.ntra»t, (¿hana's vc*mg MB ( Natmial 
ln\estnient Rank i has an executive comnutte* oí the 
l<"ai'l  apparently perforanti« the wnr (tMrtinn 

1 here aie iKitahle exiejitions to this collettive 
nature of .tension making Two ot the devr|,,pmeiif 
corporation fv|ie institutHm», the I'akirtan InnwMrial 

Vselojmient (or|*rafi«m i I'llK i *n4 the I gaiMa 
l^velojm.ent torpnrathm ( TIM ., H»,\ m their for 
-native year» very urong. fiynnmu leader» who 
reallv were the uWititon making forces in i heir m 

MitutKHM. Such leadership may he a charat tertctit 
of tlw siK.esHtuI development nna-ire instittrtHm» 
with strong entrepreneurial  responaihihties 

In   general,   tliere  are   advantage,   for  many   uV 
velojtnietn finance inatitutHinx in continuing the col 
lectise a»j*,t  ot.»erved in trie eval latKm «age k* 
ward into the sek-ctMm ttage   Sin h practice prtéMy 
reduces the hkrhhood ,rf  ,,(Hlri,rv    ^TMmnKv ^^ 

or   improperly   mAWwed   (teciuuM    The  rewUm« 
it», u hange provi.fet » contintHMg furimi f«^ hr«¿«7 
enmg  the capafMhtv  n»  partv.pnnt»   Thus »hfvmgK 
Ihev  undoiiMedH   »low the {H-oren. »mi ten.) to oh 
scure   ti«,   loratwm  of  respon«il.«tttv.  committee  4e- 
cisMms a(ipe-ir t., he a  worthwhile  price to pay for 
heftet evaluation    \s the  institution   ind the whole 
institutional     structiirr    ot     ,,«,rtv     heroines    more 
vpliimrated,    imrtasmie    weight    »ill   pr.AaMv   he 
Kiven  to individual ilefiMons. 

7    Meru.y of ,M«./»«I„ rerr»'»»M»r»«fttv tur Ik* tetti Hum 
/>r«,e>, lo a mufle o fuer 

I he , i-n. ept ,.f ;, |,*ITI .ffi, er »h,, .-..nihines Imth 
''"' '•- 'iiit'-ii nul die selection function is m 
'»j |iient\ «-en ,,, , 1,-w !,priant hanking pt ictioe *• 

, '"' ' '" '"" •" •'' ' • '•>- ot protessi, .nal .fev,;,,pment 
' •"•"•'- •- hkeK I,, ,,k, p|.„e rwnnwllv in two 

phases 

I he t.rst wdl s,r , » i.l, tiung '»' ''e inilui'lual oí 
'"er , scop»- in the prue, I i. lent it,crft -,« and évalua 
IM.Il     st ,ge       -.mi,     ,|« seP.jdiw-íM      nm ,,-f    mslltlltMm« 
''-»•• g,,tK par, w,v bv havmg m4ivi4iMl u»Ver» 
priiiianls r esp..nsih.e |,,| tlie evaluation «tage «f a 
I" !••«» *,•), „Hl-.cu» i . ,il ,,n other staff rnemf»»Ti 
l"r assistali, e as ,ie,,-ss,,r\ Hut selection remaHM 
i ...inmitree „ ,r„-, ({,,,..,||v instituti,«,, «till tend 
'•• 'e,¿,,r,| men,uri, ,| f„ , ,f. «,-,,,., „„ , ¿fa, M 

••riyiuee.s M, Minia,it- l„w sei », .r e. • monn,»« rather 
ll'ail i» les, ..pioefi' ha'lKe'» In .e.i^v man» irt 
'lase UNII mu I» uiKiergMing , ,«Mle iramulr.« 
»n„.„ t., Hi.,1 IK.O.I „„..„, |Hk I» »tat» lichen 
Ad tlirse three tv|*» 4 HH-n    n «,WUtii, inguiniix, 

'J""t   ,,".">»i -n     »,.rk   m   sers    .lo«*   ,.«,„,   (., 
geltwr \t»,t „. r!» end .He, -», <m„ lir,„ m„rk 

nig loget'irt !,»r » cet lam nuttilier «4 year, 4 new 
?tpe  ,s PI.HIM,,-,! , win.)   -t  !,*!«•„!  insMMgj,»,^ m 

»he  W.mUi  Hmmk and m the  ¡mmnmtnmmi [le.ei.ia>- 
•lar.t   A,,,«^»,,,    •• T 

'• r.a. Mtaaa». «mra^« .dt. «aa m aaan* l¡, 
-(•wdwr-iei   Itank.   w*urh   makr   ,    ,,„,,     „    ^ 

»,«.(-   •*«_...>?»   .r».«(   «   i-TW   1,^1     (»».er, 
8      «I»..«« ^   a*      f     I     »«««,»•»•    2 



Tfc »tomi Ma» wmM m*,*„ atamaj 
r»Miinw*jil*v at >•* «Partum *».igpf> m riw HtH«fc> .»» 
MáviAMh, M nomini M ttavrtnajtw* î.MMM« 

f*»*» ¡M4 »* im«-* M-rmm» <4at« «tad (««-h««»! «4vw.- 
tmm »««'••I  «tfamrtm«  wvm bamtntr »v*it*Mr 

T»rrr af» aktaifc aajtai *t rttr mnnné/en« it-vr 
*fcat aritnr penfo«Mímate Have rr*»Mt*ib«lity »«* *it»wr 
viawf mnff fh«« <*M- |w,itV,..ii.««l ^fwriHtt« *>M 
* mtmhtr «Í yaart «gn. If* *A i I«Mnw»M«M< I * 
v»t(i)«n«K   t itrpitftttim    i«t    Soittfc     Vrn i      -•».>fi|w.4 
iifm§nmmmm mémmm§ »•» *tir«'H*»»«t harte«*«»««»' <w 
thnr itaiHitiMnM kw»<4«    I Hr mie»   »4 KH-IIH« 41 HIHI« 

*yr, manriai mnaayr *»Mé amrlM'tHta; mummet  «ire 
M tfeajajarf  amifilv  h,   mmMtTf     [ h»   1 ittnnriU-   w*». 
*at   aarfc  mm   thimH   hr  rwfwtw4   h.*ti   h%   t** 
IIM   «m« *• (-Ma***, M MfMMr   .4 <fe«h«a.  WHH HW 
ft*H run!« at proMnn* «f m i*.,i«-t   TI* e#*« t tw 
te ifrrp*a fatwiat «magni« w n^a*«»:»   |„ r*ria* 
Im*»« MM  HafciMtan. rtw owMkn  <4 *|»»rtw<i n.  irw 
«»"•I   m»iii«j«»rs   «    II«   I     M II I     l'K  H      «lr 

iiWMlwr avives r.. «n<w* thr mmumirw levet» «hn-ti 
•fwn   thr   «twrta4t«   kr\4s    114t    I    h**  t*,,   ,*>,*« v 

*»-»»w*l mnnM«cr«    l<  M  I »,„» , ,Vtwin (rw^l I.IHH 

*#** »» wrH *• x ge«rr*i m«n«i|r«-i   »M 4 t„IH   M>m» 
("Hairman   ( »to   aVawfv   gaajara!  manayr   intuì   *r*v 
rarrentk-   fer   i «imt    Mwe   #s   u* ,*«,l,ei*t    i*M»t«eft 
Mt» ]H>M oí §r«*T*l mu unger d ir»   Siaeria«   li,*^ 
trial  l*vel«n»n*r«t  H,nk  e*rlv  m   l'Ni     Pl<   M    H«* 
'H»  (tentiti   fpwt«|  mtmnfffi     Iht»   n^w«.»*,    ,t* 
f-fat« flwt  thr  evoluti,«,  .i rtw  ,»,.. el,^,B(f-t|i   hrinM». 
I*»»WI*HIN   nmtutgrr   w.»«M   Ne   »<.»s*tU    ,    ¿< „hm 
'iv«.rl«JHrtH(   lit   (•»   ilw*   «iiMiHlHIf«   ;,.     1«.   |,r. ,.,M 

w(vi will either h»vf tm-hmt-iil   MmiwirtM <    ..   ,i»i»r 
viwirv   rr^Mi«*ilMlnv    hrtf*Ki«ü   «„..»    rt^i,   <h,     .n, 

^» bwtt l*wt» ut Mir ,«•,*.»«,,„„ „,ir,. , , „ 
».imkf r*f«frm»rfw% wf hém pirn-* l|>M I Hn«4 
m l^>.( « «•# »numi   wtM *• Mtd 1 IMMMW»«. «4 
«•••«•riitMin <#ngrw workttt« n N<#h it> hn,in, i«« 

*tmlv<H» *«fj «-ngitirvriM .íí^iwrinwi*., f H» ,4»-|tii^ 

r-nr'it! m»BHn»- M t'ii H »i. rriiiitiiiiK m -H. voi» 

*"" *>•"» H» «-K|imMr<{ »Nr h.^»» HIMI I'M !< ~n 

gt«*»r» «OMM *mit 4H\ *W M tifwl ,s Un;,,« im> 

«»«Kit» l'fid'mvfi ^».î IIH<SI !»i»r¡v yr.^^i- t,» 

>rtt<h ntiiltifil.- ,4i«, i»,)»». ,.,m»«« ei« ^ \« n»r# Na« 

»•«••«•fi  tKal   rt  1*  ¡,t<JmhH      rumf,   u,  >• ,t|.  ,»-^*    ,». 

i'^
#tw«   »   Wr>«»Kd   Uriwr.MMHt   «^   «**   k»..» 

«tfcj» «tf »rIM 11 nia« t« h» gmé arvarai >»r.i§r*itm.M, 
*•»   rt   W   t.,   BV«VttA»   N'IIWIMMN   W#t»   'h» 

••rItMMal MIMMI* MrrM»ry   *  *i Ittintigt 
IMrtMtM '., |^<«fram«»Hi|   «W awtHt  «^1^ *;      N, 
pmiart »»»IMWTXIW 

1H»I*(* |M"«yr#M»Hii N^tk afe« y«)* W,,»(M 

lariliratr ft»r rftohttwwl «à prvMwm >**• mtm*k>rét 
m wh«t 1« «rWr >K a «•« wmiimi .1»» «^-w, 1 \w 

r*** *'m*4 mmmàtv hr a h«Ktr> m.«r* i^iti 
«•¡».•r» l^irh a H»iM»V««»na#Ni»i *<mM *iw. >«,« 
•N-iw «ÉMaja« w A* pr«aa4»««« »n4 -annulli 1 
'<* ^»»wymiwt »waw» iMtntx.». FV 
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T 
The ihsc.mn'ed i ts'i n\,w n|t.»},,„( ,-(in-.irfr*rs fach 

vea, 's earning« separately I' take« into »tcoiint the 
fat t that earh earning- are worth more »hin late 
earnings he, aus. "fir 'u'tir, « ,rntigs ran be rein 
\ ested riri'l continue ),. eatti It ilso ni.ike» ant Hnatn 
provision t « »r the ret urn . •( the n i< >ri»- v IM\I>|C'I as 
Wfl1 IN i-irning- ahoye the pat Iwk amount \ mai>>r 
,(i|> inlage i if flu- itisi ' ilHitfil i:,.|| Hnw rttfthoil there 
i   i-    is that H correctly  'aki•-   ic   unit i.)  difference» 
lon.ng  'tiif'1-  in  ''if     tum    -I  i;.c'nt  future   i ;,rn 
ng«    It   i>   nils •• itisidrrmg   listan' earnings a-  lust   is 

. a   i.ihlf   i- c irher one« 

~ "iiii.c \     this   method     ilsn  makes   pools!, n   for 
'IIHI n-iK is  in  the timing   ut   out Mow ut entufa*    hew 
in stun nt ire made in au instant of tttitf . rither. 

t'i«\ in male Hirt i iwiuft i if tin«- This has an 
ert.«ri ni t'n tnii i iff ut "ttiin \ i itniuitmf'it to 
s|»-ui| in thr V11111 » • I-, h ,s burdensome tliati a inm 
luitmeni i spini ' . san» uiiinint tv w Mm the 
-imp II-KMHI that turicttt earning« ire worth nuire 
thin futuri ' r mugs i I he dlstoiinting formula takes 
hi 'mu |iaii,,ii ipifal • >ntla\ s into uT'iiint i a rfrflv 

' »Mi main "I tat distornile'! cash flow method 
is, . thr i ist a tunils to thf tinn explicitly in thf 

-, II-I niiiji -a imistnifnt   profit,sals   We can \ if w  'his 
i''', «hit li « ill •*• .|t st rihfil in mort- 'let nl '»-low 

is   ''i    interest   rüir charged   lo investment   proeM* 
hy    'he controlling   i(¡rm \    or  as  thf  minimum   at 
"I'i'Mr   t ite  ol   return   "Hi   invfrteil  funds    It   is    i 

'•alb-tige    i ite. au'! pr>|it.sals riot meeting 'he i *i,«J 
1   "••     it  <iili|   he   retected   under   this   criterion     The 

a i|'italioti uiMihi <.>»i\e'tmg risii inflows ,tud 
• •i."' w i « K l ited wit1' the uliiptlofl if the protect 
' i '" * tiresent y alttt ' at the s| » a tht-i I 'rnit " ot 

' Hi I It thi iii seilt y ihn mi eel /in the |,''i|ect 

• '< • '     it e  ',    '      'ni   h     il   pina ih ,  e'iirii     n  ixu't. 

'   ' itn'tauilln   if aio '    !   h.    i he  tu M    s  tin un i ||   i    »n* 

" r   l|l 

.Ms      o   . .' ,    (  ., ..,,,,., i    ,j   H ,,,    ... •',.•! 

1. ,..     I, 

II' s 

n-      it       ui 

•h.     a 

ni'tU' 
.... in'    .t  ,  i-1. H,.« 

a. >iti\    « "h   t1 ,    / h.   '    ' u »mu 
i'         ,.i! ,    •'  i    »a ,t   ic« ve u 

•" '    •«'   '\at   'no '!..(»       ,,t 

• tt 'I'm: -    '¡.I ii.i   'oeiits 
t .tu. i      .   si i i j.t i -i ti ni s 

t      '       -i   in» i ni»!  i k   in oiima n,i.i»r«i 
» >* ' M    o(      st f i   i H,      HknlKl   I s 

.    >«   'i, .'   vt-   h.n .     |< -a t |i»   I   ,1», tti.il • ,   .   .,   i -•,. k 

•'     ' '   >"'  < III     *    •' >h       *•      . .til    'al 11   I   .   t'„    ; t.*   „.,,,    , ,| 

t|.|.,       Il^i   t'-t    s.'-i  ',d    .   |t.|stHkfi     .»tun,,!,      hrltlyest 

«ft • •    »  *'h    .1     nil» i.Ina!   . »j.t',,1   ;.t.i|,„,,;s     \„   • (,,. 
i.t  . . „     u    e»st   lour    n«.i«.n»iii    ftnteii,HHK     .t    tht 
'•r '  nal««  <<r measur-d   tti.l ajutr ii*e !    | h, „.   ,re 
''•e    iiii.mi.t    ,t».t   tin,Mi(     <t   m\rmnt'fi   .mtlîi\      thf 
4iihaiti'   tti.l  timing  .,|   thr   *(%ip»f  »'rrte.   ,»  r^'niM- 
nf      .,si    te, eut! •»»   «,i>..mi,      ife     'S«»    ,.     t^. 

Ht'«ti ...    4 il.e -,tf,,tijs   ,<rf^tt     ,«ii.| 'h>   -isks    <HM'f 

' •"'•"'•     mi'   mtt«*i.V' •''*»•   '«••ittx«   <»».<i»t^ri   *t»ri 

Thf hr«   fluff tan  nmially I* rstimatrd  (jtianti 
tafivplv with fair margin* that arf uAerakU- for <Jc- 
cision p«ir|.i»M*it   7"hr laut, un thf uther harnl, require* 
a hifh <mUr   of   juilgfrtHnt   lift us  <«-f  how   thes* 
ditiH-nsioni are mea surrd 

1     .Vf easwrtng unrstment 

Thf a|jj)ri>()riate investment haw for r\alu.ttioii 
ptir[*»fs m incrementai outlay, which may lie less 
than total outUv Fur example, the alternative to a 
new bridge costing f I 5 million t<«ld he modernizing 
H ferrv system, whu» would tost |0 > million 7 he 
[»rotier investment liane for trw bridge is not its. total 
cost, $1 5 millK»«. »jut iti incremental coat, $1 mil- 
lion However, if the ferry »y«.teni were to be 
moderniied refardles* trf whether or nut the bridge 
w»» built, the ferrv svsteni mwlerniiati'itl project 
would not lie a true alternative to the bridge, »nfi the 
incremental outlav iitr tlie liridge would lie fl 5 
million (>n ih*- trfher hand, the investment »mount 
should incJiwte tlte entire amount of the lifetime added 
outlays, no matter how jun-tions of it are treated m 
the hooks Y xpensmg certain item» rather than 
lajHtahung them may produrr tax savings that 
should be reAVcted in eitimatmg the investment Any 
ad<titM>nal m vestment m working capital or other 
auxiliary faciline» ocraiMoned by the project should 
be imluded m the investment amount, a» »ho«ikl any 
future research »nd promotional expenditures in- 
vtlvetl If the proposai rails for transferring any 
existing fartlitie!», this coat should also be intiusfed 
in tlie investment ammnt 

For the purpose oí calriilating ¡»roapective return 
the items included in the mvestment an^mnt shouki 
he valued at their economic, rather than thetr ar- 
<a.unting vaine« Kur e-tpttalized outlays at the time 

•l the investment iWiston. these values are identical 
t- x existing faciiitie», however, there can lie a pr»v 
nminced disfwrttv lietween them What is |>ertinent 
is Oit present value .1 tht earning« opimi lumi »es 'if 
such transferred tat |l;(ies this value is likeK to di#er 
tt.Hti the ;^»>k \ tint If the v.ilnr of thf forfgone 
'.|HKiit'|i '\ ..I i aiiiimuig to use the ta. ilutes in th« 
utst he«' alternóme way is It^f» rhan their dis- 
posal .aloe   then their disposal value should lie usH. 

Ihe •immg <4 'hfse added investments has an 
u"|«iftaiit effect up-ai the rate of return ami it should 
•beo'ore h» ref.es te,| in [\w illst'ountfd cash how 
ioiiipiitaii,»i    \fter tax caali How» alone matter 

M  ij.i<ri»iy nW^trf earntmtis 

I be proíhH-tvKv   ,.f rhe latntal tied uf> m an m 
.f-Miitnt   pri,,e, t   i,   determined  hv  the   mcrease  HI 

'    ugs   .i s.,vitiK«    that i» net cash r«rei|iis i cattassi 
v   ni.,»-Mg ihr  niu-tiwm ». op«.««! ft. not making 

t mh, ,..«!, ami revenues that result directlv from 
„liip.,,,,,    ,f   ,i,r   |,f,,,„,*.,!   4n,m|,| y,,  wUxlrj    n,^ 

• or   . ,.t„ng, ,h<m   I >» r-mceived 'ir.Nidlv enti^gh »• 
encont; as«    uttattgmlf    »mi   .thr*   ampiaiitwalll» 
henetit.   When  rheae  have t« kr nswswrd  fensM tiki 
Wmal earmngs estirrssres   »he» sh>a»iai he noted for 
tu hi««*, m »«v «»ksjetpH-nt sfs>ra*aal té nV p«*>)«rt 
S» «ti   .t„e^ns**»ts   -He -tming t*f «dnVd «aemngs 

i« stgnmeant   tetd sewwdd ht resleêted m <** mustia 
tum 

1 



3.   I tttmatmii eamamtr Itje 

The economic life of a project is that period during 
which economic benefits continue to result fruii it 

It may be brought to an etui by physical deteriora- 
tion, obsolescence, or the drying up of the source of 
e?rnHigs 1 conomic lift- s often the most difficult 
dimension of project value to t|uantify, hut the j>rob- 
lem cannot be avoided While some estimate is letter 
than none, the depreciable life forecast for liookkeep 
ing or tax purposes is not always the liest available 
forecast of economic life. 

4.   Appratstnq risks, *nc.'rf<imfit>( and >mpt'tnl>r<ihl, 

hemfits 

Appraising the risks, uncertainties and imponder- 
able lienefits associated with a protect requires a high 
order oí judgement These a|ipraisals should result 

from the collective wisdom of those liest i|ii;üirier* to 
make them. I'sually, only the differences in amount 
oí risk among projects need lie considered, since the 

company's coat of capital reflects over all risks of 
investment Only when an investment alters the gen 

«al character of the company's operations signifi- 
canti v will the risk reflected in the comjiauy's est 
of capital he revalued tn the market 

In the process of measuring the prolmhle return 
on each project, the company may I* successful in 
adjusting the probable range and timing <»f earnings 
If so, only the dispersion of possible outcomes um 
st it utes differential risk For example a la! «.or 

saving device rwkl probably have a lower dispersion 
of outcomes than a new product, and the chames of 

bsg gams or k>saes would lie smaller than for a new 
ftrodnct Though determining the dispersion of prob- 
able results is difficult some headway oc »sinn tl'v 

can I* made l v a necessarily arbitrary risk ranking 
of candidate projects or categories of projects 

Most twojects have some .idded benefit, HUT ani 
alx.ve those that are measurable However. iat> must 
be taken not to give e*cc»sivr weight to these m, 
ponderables \\ hen a low rate <.t return protect is 

(•referred to a high one on the grounds of unmea.-tit 
able lienefits. the burden ot proof clearly rests TI the 
ini|«.n<fenhles 

^••me imi*.r> ml principles  >f measurement emerge 
from tbis fix ussion of measurement 

in» <>*ilv added tnvf sMiienl and added eat nog, 
connected »it!, the project (re relevant \o revenues 

that will I* the same whether Oie pr'*|io«aJ Is ,M a ;,ted 
ur rejected should k* included m estimated earnings, 

a«d a like rule should fie applied to investment cal 
iiílatHnií 

I *> .    M'er ta* - ash flow- or tbe'r «lunaU-tirs alone 

are   significant   for   me-asairing  capital   pi .dtiC'viH 
Howk  «.««t.   >eg     def »reflation on  <xis|ing  'ai'li'ics, 
are confusing unti immaterial 

tr    Timing of m vest mera» t«d earnings is sigmfi 

cant »ad should affart me rate of return calculatiosM 

•ét  \\mñ\   onlv   difiéreme«  m   amount   of   risk 
twvupeei   ¡«raaw.sals need be consider^   The disperse-n 

o»i»ci*n#s   is  a  food   ,ndt<at<>r    4  these 

A final note it should always he remembered that 
there is at least one alternative to every proposed 
capital cxjienditure. It may, of course, he „, cata- 

strophic that refined measurement is unnecessary to 
reject it < Uten however, one or mori' iltr'iiit w-s 
apprar of almost eipial worth In tins , as. ,t is mi 

portant to evaluate each carefully Uton a ,l.-t •,,. m 
is made 

I)      (»ITHU   OF    INDI  sr»l\L   MOJt.T   FVMI   AMoN 

Ranking a group of project pro|».sals ac. .-rding *.• 
the  lies!   available   determinations  ot   the   return   on 

investment  that  can  be expected from  each,  or  .« 
cording to any other measure, docs not  ci.iop'. teU 
solve the  problem  of  making  mv esinn ot   ilu n. 
The pro|x»sal that ranks highest mav still ]»• une 

ceptable To determine winch, it am. ptoiM.s.ds ,., 
acceptable, the potential investor needs a compre hi-i 
sive list of criteria for investment pro|cii. | ,„ i ,,,,, 

posai  must  then lie  measured against tin,,. (uti'iia 

Clearly, criteria can lie of many diticicnt t\|*s 
de|iending on the investor's needs, desire, and . tua 

tion l'or example, profitability can give wo t i i 
wish to enhance private or national picstige m i nee ! 

to provide |ieo|>ie with work m an umici levtlojied 
area Investors with large amounts of tun Is tiadiK 
available can take greater n.ks than cm those with 
limited resources Tlie goal-, governing piil.ln (l., u 
ries' use of funds are different from those put.m I 
by private enterprise 

The  im|M>rtant  general   rule   is   that   .mv    mve,i.,i 
considering  in lustrial  investment  pi.tc's    w1   t'nt 
large   or   small,   public   or   private    needs   to   -i ite 

(learlv and ajiplv coiisistenllv  and ngoroii.lv  'In   in 
vestmeft criteria that  ht the par'mi'ar  sit i iimn    Iti 
vestment  c n'eria o'  cmioi    in   m . p ,t ,t |r   i    ,i     •', 

long range plan discuss«  I  ilmu    t1 t• . a MU u' • il. i' k'" 
into  this   [dan   and   the   |«»hiies   tint   unni"    n   - 

determine  tliese  rriteru,   wlnh   shi.uM   '•>     *•• - -k! ' •» - ' 
to ensure attainment ,A ,he plan's o>.|.   v  . 

\ convenient way to ittaik this phi., a mw.i 
inen' pro|K,s i' 'valuation is in set »On , • n. i ,u ! ,id 

ot nii'iiiviim accepi.c htv \\ itli >u. h i u dai •' •• in 
»ciejttable pco|»^-als ( an '»• „le.nel ,u' ucn ,' 
callv and. if all profi.se>! mw-stm. nt ,.r ...•.•. .',,. .i ' 
|*rove unitcceptable a s< ari h i m . •»l--:i, • •• . h 
atelv for new proposals 

\   ioni|iain's   1.,-t   of   , ap.t i!   i.   '»ir    .m   uf     'i. 
compaio   ha» i..pa\   for   -IMIC    |I   O-H.   >. t>.   ••.,• 
nal   market',   appraisal   -,f   'h,   ,   .cc  , ii.k      ..,,' 

profit     »itl<*>k    a-   «o mp^re. I   t,    t •-• «•      i|.,i 
tunitie- ..pen f.. itne>»..r- I' the u .,.•, n. . • 
III ptn,ei's »a'h tate, ,| .e'ii"; tha' .'. n.W'o o a 

Its   ( its'    ..f   ,  Kpi>;i|        I.    Ill    i'i'll    ¡.       t-    i » .   t  -• '-'    ' 

the   ui4rke'    ios».   , ... r ten, .-     .•   >i c   ,    ., |,,,, (     ,.. ' 

ii:tiin.ire'v    if   '»-i   .io»-     "i>.     ! fti   ' •    i    '   ..-.<•       • 
for   the   ,'«op^iiv    •       .¡.»am     ai-i' .       ' ».,        ,|...,,. 

cosi   of     api'a'   i-   *»!ii.    j   K'^wl   'tntaiiin       'a*   '.•' 

t.i  i!sf   in   f\ i iufwig   p>    'f i . 

••me   i o,i    ,t     4P U,   ti|.,-t   •»   •,..•'   ,     4   ,i ,.,:,. i 

f .1    t'l»   ife    u   - e.litipi >      )«•. i.    a A    ..' • .   ,      ,    ' 

n...    «»i»!    nmtiri    •..,!<    <(••*     '.lit    A'  ,'    i>     A 

,i    ''.e   fallir»     Ibi-       .,«,    ,f    «pi.^    •.!•.. ,,., .    ... 
ma>t»  irti   the   '»si«  ,4   pa«  ».j#riet,.e   ,• .(   i ,,-rf. • 

SJ 



T 

actualities but must be projected into the long-run 
future. In measuring the company's total cost oí 
capital, it is necessary to examine the cost of each 
»•urce of capital available to the company—for ex- 
ample, through borrowing minifv, issuing Mock. 
ploughing back cash earnings, selling assets. The total 
cost of capital is a combination of the costs of 
• '.ipital from  all  sources open  to  the company. 

Iliis «ingestion of what cost of capital means to 
the individual timi ami how it is measured can, in 
principle. I>e broadened to a consideration of the 
cost of capital to the national economy and to 
society 

There are three alternative concepts of the cost 
of capital to the nation Infirtunatelv, thev pro- 
dine distressingly différent estimates of this figure. 

I he fir -st concept is that to government, capital 
is a free g<>iN| |'l,.,se holding this belief cite three 
rei oris for it (hie is that government can create 
unlimited quantities of money. However, creating 
nionev dees iii.t inerì ase the nation', real resources; 
i' tp»ri'\ r< .r'.'cati - them and. ;i. spending power 
groW< causes inflation Thus capital obtained in this 
wa\ is paid ior by the instability and slow growth 
a-s"cialed   with  inflation 

Vioiher reason is that government's power to 
tas is unlimited. F.xrrss taxation, however, destroys 
tl» taxable base of real wealth and income. Capital 
obtained through increased taxation ha« i hidden 
"• ' m thi f'.rm of a decaying growth rate, mi 
;• i Ted    un > OHM s   and 

\    '' :r •'    11 a - m    fur 
V   va Minn nt  nothing  is  that some f iovei iinietifs can 
-'''   ia;ital   from  ui..re  affinent   nations  m   the form 

.'i"s   oil  '..m-  th it  will never V repaid    f<   the 

mo.illi« ation   of   résonnes 

'.iii'i'ug   that   . ap'tal   cost- 

extent that these gifts and loans require no Mie 
of national resources that would lw otherwise pro 
ductively employed, this capital is free Often, 
however, a condition for these gifts and loans is 
the costly diversion of the nation's resources from 
move profitable uses. In this case capital is obtained 
at the cost of crucial, scarce national resources, 
for example, skilled labour and supervision. 

A second concept of the cost of capital to a nation 
is the government borrowing rate, which is the 
visible market cost of borrowed capital. Unlike the 
market cost of corporate debt capital, which is de- 
termined hy the n.^rket forces of supply and de 
mand, these rates ar- manipulatable and arbitrary. 
< >ften, the governme.it rates conceal a subsidy by 
not reflecting the degree of risk associate,) with the 
borrowing. 

A third concept is that the cost of capital to gov 
ernment is the sum of the cost of capital to all the 
corporations constituting the private enterprise ^c 
tor of society in the nation concerned The reason- 
ing hrhind this view is that funds must ultimately 
(Mme from the private enterprise se. tor and flv 
alternative is to have them employed there rather 
than by government capital formation 

like all criteria, that of the cost of capital can be 
bypassed under certain conditions. Whenever that 
hapiieni. however, there should be ample proof that 
the investment project in question is justified by 
other important contributions. Such proof should lie 
required of public at well as of private investments, 
since both government and private industry can 
only stand to gain by planning and appraising in- 
vestment projects with as mtich care and sophisti- 
cation as present methods permit. 



Vil.  GENERAL < RITMI A OT IMH7ÜTMAL PROJECT FA 4M \THi> 

Wt A. K. Sen* 

INTIODCCTION 

The different approaches to the evaluation of 
alternative industrial projects can be broadly classi 
tied into two groups those that try to relate the 
exercise to some explicit attempts at optimization. 
and those that surest some rules of thumb without 
any explicit use of optimizing methods or concept». 
The adherent«! of the first tvpe of approach tend to 
regard the adherents of the second as undtilv crude, 
and the latter in their turn tend to regard the 
former as somewhat unpractical The unfortunate 
fact is that each group is essentially right aUnit the 
other, and there does not seem to exist at the mo- 
ment any deluute approach to tlie problem of pro 
ject evaluation that is both intellectually satisfactory 
and practically usable. This is a dilemma that is 
difficult to escape, and we do n,»t intend to try to do 
so in this paper. Instead, our object will be to 
outline some methods of evaluating industrial pro 
jects that are essentially practical, but «Inch Include 
sonte of the more important elements of the problem 
of optimization involved in the exercise It enn he 
regarded as a cross lietween the two tvjies of a|> 
proacbis outlined above and. while it probably has 
some of tlie merit* of hoth approaches, it a! n shares 
« «me of the defects of each 

There has been a great deal of discission in 
recent vears on the efficiency of market induced 
all'Kation of resources. The question is not neces- 
sarily related to that of socialism Tvr.vm capitalism, 
as is -ometimes thought; indeed, socialist economies 
seem to make very wide use of tlie market, while 
some capitalist economies have very restricted mar 
kets. It is perhaps also worth mentioning that some 
of the earliest and the best works on the efficiency 
of the market mechanism came from economists 
advorajinr; •c-'ü-rn » The position will be taken in 
this paper that, while the market mechanism has 
so, ne extremelv serious drawbacks, it provides a 
useful starting point fc» resource allocation in 
genera! and for project evaluation in |>artirular As 
such we start with an examination of the notion of 
commercial profitability, and move from there to 
the general question of national economic profita 
hihtv 

stream   of  output   or    -ntputs.   We   tlm-   haw    t»,, 
time streams, one representing input   tW -   ,n,l t!„ 
other output flows.   While  these  two  >n,.,:,i- eoo, 
pleielv  describe the physical  features ot  the (.to,,,: 
the\   do   not, of  themselves,   tell   us  mm I,   .,|„,Ht   t!„ 
proin.âlnlitv of the project.   I-or this  vv   need n„„. 
mlotiiiation,  nanielv,  a   >(.(   ,,f   pniTs   .,i   i\,   mpirs 
and outputs at di lièrent  dates   („van   th.se ,„;,,., 
we can convert the two time  senes ml>   „n   ,,t  ,„.,' 
protits in each period, repu s,„tm>* the .< ,,, l>. •«,,,, 
tin   .^«regate value  of the  outputs and    IM  ,,I   t|„. 
inputs,,i that period. To convert this mt , . •„ ,,,,: • , 
bilitv  figure, we need still t'tiither i"f un, r -..,,.    ,,,,„ 
!n<    ' '   » i't*uu;   inter temp..r.al  compa: is..n.    Mi, S 
of   the   controversy   of   recent    v<ar-   .,,,     ,,,- 
allocation   has   Veri   contici ted   with   pi.,,.,       ti • , 
•liie-tion    We michf  therefore   first  d'-vote     ,„„.   ,, 
lenti in   to   this   problem   of   Mm,    „ M, 

To   formalize   what   was   said 
•in* -, ii 

-•.    !   -1   loi 

Kf'ipli    let  a time  series  (R,,   R.,, •>„, ,   ,,,„,. 
' '"     ,!"      ''"»    "t    pi  Oillcd    IT: ] .1 : * .'    I        e,    ¡.     |„  . !...' 

'•  -• •  '»'. r« ,po tn, K     \\ ,.   ;   ,, ,   ,„.,     ,u ,     ( 

series for each tvpe of input i. with i        I   2 
f      WHfTf»    »tiff«     iff»    r    f.".' ..- 1 • l re ...e r r\ ¡A , , ,|   ,i,|iu..    -• • 'i• ;i.'ir'v   wU-n 
there    ,,r   k   output,,   thir,    arc   /•   nom!..!      t   'oin- 

set;,-,   ,,t   the   iv ,«•    , i >,    i i , , i   .     .,,,,,,..., 

•he flow  of output  .,f tij».   /  m  |KII,„|   |   ' > „* 
w"h  ' 1. - .  I-    In   this  mod,.;  ot  r  input, 
*   outputs,   m  periods   of    nput   appo, ,.„,.,   ,„„|   „ 
periods   ,»f  output   production,   we  Im,-   ,   , ,,,,,,:,.,, 
description  of the   "physical   ft-,ture--  ,,t   .,   p,,,,,.,, 
For convenience,  we  shall  take   m n     ,,,,) ,,,.,!,,, 
up lor the gap !,v putting TV,, \ ,|IH t-, •',. o'M ,.,» 
inputs or outputs, when m ;,s „i,l,m,!l( ,|,.i ,„.,( . 
les, or more than ti Inde.-d iti a tM,„ ,1 ,„„!,.' 
there are some inputs 4n<ì no output- • ,r ., wh.',. 
and lifer on »here might tV some on-p-., .1tl.i „,, 
in|>uts in a number of |*-ri<.«ls U. .'•,'' • , \ 
attach a zero vilite to v»reti I, fi ,...,, ,. , , r, > , ,, i 
over the entire period 

If the  prices of  input  i  in   period-   '    J m 

'*•    given     hv     tin      • •  -, i i • .•. . 

A     ('OMMniriAL paortTAitriiTY 

I-ach project proposed can he described in a spr 
cine blueprint indicating the amount of 'he different 
types of produrtivt resources to he used and when 
tbev   wif!   be   used,   as   well   as   the   expected   time 

•!*l*>,  S.TI.,.,| M h.,»«,.. Ih-lb 
' •>«•*  in  par*imlar   lance atri   TIT',*   r.1i'    |cW  ' _»| i 

tlie physical  time,   sen.-    , ,-!¡,ot      ,,    , i .   .,     ,  ,, 
'«• con verteil ni'', • >ne  serie, ,.t   í^,,^,, .... 
each   ;ierwn,,    ,t   which   t1 ,- m'*   ,•>..„..« :,„,'.    ,, 
follows 

1      ' 

\\ - ',av r  siK h a tini»- »erte«  i (   .    ( 
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Similarly, given the pikes (jf the outputs for each 

pi-t-od,   i T.,  r,, .   TT„, i,  representing   the  scries 

for   the tv pical output   /. we have a time  series  of 

•ggre.;aie  '.nine  fif   returns derived  in   .-in   identical 

"latino   </',,   /'... ,   ¡,„..   Hv  »ii'itraiting   from 

I'" v ••''i' •'! 'Hum* "' each period the value ot 

co-t, ni ili.it period, w, crin easily obtain the time 

'''ili, ni  m t  profit,   (A,.  A...  .   .  .   ,  Xm>. 

W< I "•'• i"'H- <1 »Ili- out only for 'he sake of 

clarín < >nce. IHWIVIT, we get the M ri'-, of net 

proht y. hic h we hall refer to hv the vector i Y I, 

W h IV a ditticn'î piolileiii jti constructing a -calar 

nul» v if piotitahilitv. Two tnetliurls in particular 

have leen -lit.'}.;'' 'ed. naiuelv. estimation of the "in 

tetita' ! .afe uf return" and evaluation of the "present 

value . ,f ila- seri»'-." al a given rate of int<re-t. or 

at ' ^uiti -.iMuet), nt rales of interest f.et us star! 

«"'• 'he j'npli r vi rollili of the second, thai i~. the 

o lui.M, n n| tin present value at a given rate "f 

int'" -I / 'I lie pti-Mit \ iltir m period II of the 

 \       >'   Ih'    '  'te  of ut  ta s|  ,/.  i- Siv( u  In  ; 

w \ I 
'   \ i   < \   : ! , y, 

,    I    1 1    •    ,/    ' 

II' i- !'»• st.nalaid torinula for nhtaiiimi; the dis 

<ouiit'-d \ line, and n, I'd not he id.ilior a'ed luve 

Í'IV'U a lile .1 iule!, ! ./, Iherefiiie, ill the tunc 

sent s of the t\|f i \ I • ai he ( , m v i" te, | itif.i a 

present valiti- -it the u|„- /' \.¡ | ,V |. and aft.-' thai 

''¡e ¡'t-'iect, iati |*- siinp|\ rallied ill ternis of 

pi'   eut value   Any  project  thai  has a  po-a'jw-  pr, s 

• "'       'hie   HI1!   justify   itself at  that  rale  of   interest 

\"   .'iiin.iiiM   appi.,.idi   mentioned earlier, is that 

"I    ¡hi     Militila'    t  if,     nt    retint      lin-   r,"wilts    ,|"t    jr| 

'•••'' iinv the iltttitent i T • • i « s» t ~ at the same ra», 

"i m", test, hut in finding out for each protect the 

r.r, I m'eiest that males its posent value ml To 

ehi-'ri'r    lile    ,.u    |,r,,in t       \ ,.,,)   ,,..,.    ,,..,     ,,¡ 

let, st it,- ,•, and calculate /' |,/,(.Vi). as gneii l,N 

' -' • Il 'his pi< t-iti value is pisittve. consider a 
lo-,\ i i ni, o-., t ,t, ,,,,,] ,f t|„. |irese-it va'uc is 

"'CC'V, ' ,1 - ., 'aghr' mteiest rat--' lhronKh 

''"• ' i 'ti'-at w, < m -tul nit the rate -it interest 

v\ ' '- ! mali- tin pi,seni va'tie of the s. ríes i Y- 
1,1 '•<• «xa.tA /er., |(„. , ,t,- of interest ,/, \ it 

«'a   :    t' >-   I  ip|.e..s   ,,   détint,|   as  tin-   "m'ertia1   I ate 
• a    -, ,-,, ,,     , ,|   ,  \' i 

Vt   ' 

•I.. • 

'• •-.,, \  .   , \ i i      0 , J, 

•'"••    it---í'i<-   i  :•<   he   c.h-i'ml    H cording   to 

'''tua'   t.i'es    ,t   rtiut'i    pi   \nling   an   alterna 

l"'    '«',-m,     -t   the"    'esp.-Hive   pro'it ihihtv 

l't »lei has h,--u ,,,,,! ,l„.\r ||„. |,,.j,iHtt a«siimp 

T- n i. that *.., n,l pr-.'(s! there exists onU . tir 

intern (' f if»- ,.f retii'n 'Pu* t» not nttrs,,,n!\ 'he 

vas. \\r -fut! not here g. mto the iiurstion ..f the 

ex'-Tme nf the inirrn.il rate of retimi »huh m>trri< 

I*   threatened m t>.,- ,ase ,.| . h scontimi ••,. but which 

-'•      .   4-   ,m-«   '   »I. -r    t   ...,      I-       r< -r-it   ,4 ,,,    -.   A     |oo-,     .« 
'  '•     '      •      - f    I'T     • o t     .- 'r-,   '      V\ >••>    •>,..     :-     t,   ,r 
1"      '    "   '•    "4'      f   "<r      "ir.tfflril   Ivor   w  o     uh-   '-•    i» -    t • •• 
•<: I   '     V «If"-'-1 I      •«      -M.I     l|I.V-.,4'\     ,r-|. Ih,        |.,.--...., 

•   --   »T!   I     t>>r     r   I'.-TI   -,     c   ,, ifnr„     i   ,ilr     ,,.,.r.4     . 4.^ 
t  •.-••,,!    »>, ,-  ,, ,(.„. ,s».| latvr in 'he t»»t 

is. in genera!, net a serious objection to the internal 

return rule1 However, the question of uniipieness 

is a very important one, and the fact remains that 

a project may have more than one internal rate of 

return. For example, the three-element stream nf 

net profit Í -1, -fa, —f. > has two interna! rates of 

return, namely, 1 and 2. since the presen; value of 

the stream is zero if we discount it at 100 per ceti!, 

or at 2'K.l \H-T cent,4 

There is, however, one case where the prohlem 

nf uni'inenes.s oí the internal rate of return does 

not cause any difficulty That is the case when the 

project in ipti-stion is of the "investment" fvpi, ' 

that is, has negative returns (costs > up to a [>oiiit 

and positive returns lievond that. Mor,- form,illy, 

there exists a tinte period such that for /<>>, 

A', < I), and for (/>(•>. A, > 0 It js perhaps of 

some comfort to note that »lie typical investment 

projects that are to IH- considered very often fit 

this description, and are thus free front the possi 

hihtv of havin/T more than one internal rate nf 

return. However, when we compare two projects 

and try to look at the differences lietween their net 

returns each period, this one-switch patt-rn mav 
not hold " 

In mv judgement, the prohlem of non uni,|iiei,ess 

of the internal rate of return is not oerhaps the 

most significant ohjectton to it. for even if all in 

ternal rates are unique, maximizing the internal 

rate of return mav not lie the best thing to do What 

we are concerned with is not nntv the rate of return 
per unit i if investment, hut ;{\^, t|)e M7t. ,,f tr)p 

undertaking I or example given the ctiotce lie 

tween two incotnpafi'.le protects, it does not follow 

that the one with the higher internal rate of return 

should he chosen, for it might be a much smaller 

protect We might prefer in have 10 |,c cut ,m 

$H*I rather than 10(1 per cent mi HI, when the 

market  rale of  interest  is,  s,,v.  S |>er  ,-enf 

I he mam advantage with the alternative "present 

value ' approach is that it gives a clear expression 

of the total net t-encfit expected from the project 

as evaluated toda, with the prope' rate of ,merest 

I'.v the pioper rate nf interest is urtnt the market 

rate, assuming the market tn Ite |>erfect. which 

males if the relevant rute for the commercial prnfit- 

-ihtlitv calculation The mdi\idu.il taking the deci- 

Moti has the option nf horrowmg or lending at the 

marl, t rate of interest, and so the proper basi« for 

the evaluation of the time series, fpitn fhe i-imt of 

v lew ,,f his personal profits, is fn discount ,» through 

out at the market rate "f interest 

Ihn-   the   mm liisinn   we   arrive   at   i«   that   the 

l'I"'   !"    •   •'• r    i  i  .IDI-K r. la' evaluation   i-   ivit  the 

' M*^  fr-.ir   "v    'ir-.l.iem .f  r,,,trn T   <>   su, h   there  i- 
•in    ,.r   tili-m   ,.f    nl^th'r   lite mlerrml   rate   mitt-t    not   hr 
iriutHiar»"  ,.„   Hi-sfhleifer fM!   p   Mst      »  pr .blrm  „„,, 

»h', h  »e -t,, *.|  g,,  Herr 

«'Hi   ihn  qiK«t,<»   iA  unHjHflwt«   ire   I .-rte   »n<1   Sirwr 
j'M     Mr,ehlr,ter     \\t\     H<-K»«i    Í*]      P-t. MoH    üvl 

élut   >•,,„,,„„„   [4)4] "" I 

* "-er   \S r f h,    t 4» t 

•T-i.    .  rrU'r I   K   !rvin«|   F-i«h»ri    rat*  nt  return   -.»er 
'••i«t   "ale' 



internal rate of return but the present value This 
joint has of course been much discussed in the 
literature,7 and is repeated here only because the 
appeal of the alternative criterion of maximizing 
the "rate of profit" or the "internal rate of return" 
still seems to he very great It should perhaps he 
noted that the conclusion <|iioted is based on a 
number of simplifying assumptions that mav he 
rather restrictive In particular, the assumption of a 
perfect market for borrowing and lending is a 
ser«»«, oii»> for the efficiency of the present value 
rule. If, for example, the indivisible project was so 
big that the assumption of atomistic calculation was 
no longer appropriate, we should then have to con 
sider not onlv the market rate of interest, but also 
the jHJS.sible changes in the market rate itself as a 
result of the project évaluation in «piestion 

Onlv with atomistic competition can mie assunte 
that the market price of evervtlnng. including the 
rate of intere,!, is fixed irrespective of the decision 
at h;md The present value rule t, based ,,n this 
assumption, but it mav not lie i verv good one in 
the c i,e o( a log pro,ret an.I when we come to the 
giant sized projects that government migli con 
,ider. for exampje can;Js .uro,, the countrv. the 
||itesti 11 of 'he variation of the market rate of in 
tetfsf   ni response to the pr ji'ct must  be brought   in 

It  shoiiM .,;„, 1^ noted that an imd>*rlv;ng  i,sump- 
tion <»f the present value technique is that the market 
i.ite .if interest  is not onlv fixed irrespective of nidi 
v.Ina!  ;'i. Huns,  but   that  all individuáis who haw-  to 
take   decisions   tan   in   fact   have   acce,,   to   ,IH h   a 
market for as much borrowing and  lending as they 
want     Any   restriction   m   the  m,.rket   i,   ruled   ,,iit. 
and   it   is of  cutirse   «finte  relevant   to  ask   whether 
government  call   l»e  treated  like  an   individual   \ i, a 
VK   the  market     I veil   from   the   point   of   view   of 
prn  tie mir, rr,-n,-Hr<   one  limitation  ,,f the  pre,ent 
value    rule   clear I \    lies   in   the   mm tierfect    nature 
of the capital market    Indeed, the  importance of the 
"availability"  of   funds  a, a determinant   of   invest 
mem.   that has been discussed in the context of pn 
vate   lnvitnient   de<isi<ins   in  a   capitalist   economy" 
is ck-arlv an indicator of an imtierfect capital market 

We need not go further into the question of om- 
mercial pr« intanili! v Our interest in tt i* onlv inci 
dental, hem* confined to the light it throws on 
»du«trwl projeet evaluation from the point of view 
of the soriet\ ror such a background, it is sufficient 
to note at this stagre that the greatest private profit 

T See .ti iMFtiriilar 11 ir srhleifer f 1 e. ¡ Kailev |/] felil 
»lem »tvt Urttimimj |llj rti .Mm. e 4 the internal ruf 
ni return i ritenuti in a m<»lified f..rm «re Sunrjtum ¡44] 
lm wtentallv rm«. further atlvanta*' ,f 'he ;.r-si-et vali* 
enter «m n that n ran take intu ao-nurt' vinaio«> n the 
marfc*t rat» nf intere M over lime if the time path r»f «m h 
intere«! ii known al the n.tnt .if .fri i.i.« -nafcnit K.iuati.itt 
i«?i ba« h> br carre*«».a>dtn»iy innen««!   »hen </,. qt <j 
are   the   ri-levant   ratet  of   interest  in  'he   time  |»t;.«|i   ¡    2 

m     n. per ti ve tv 

•*•('»'    'V,J 
& 

I -..    1 
•#,•    I  *   ,a I  . 

tl»i> 

•aVe  Kale-fc,  ft«.]    M»er and Kuh ' »•] 

is obtained by evaluating projects a' the market 
rates of interest, converting them into present value,. 
The rule of internal rate of return does not give a 
proper indication of what to do in tin, case We 
lave also noted that the soundness of this present 
value rule from the point of view of commercia! 
profitability is crucially dependent on the assump- 
tion of a perfect market for borrowing and lendine 
to  wh.ch  each decision -maker  has  unlimited    uce-, 

!»    X.u lo.NAi. K< ONOMII   monrutiiMv 

The calculation ol commercial profitability   is ana 
lytically   similar to that of evaluating   national  ,•«••• 
nonne gain from a project, but  the  variables t.. be 
dealt  with are often quite difieren!    Since  the  term 
"ertici« ti. v "   and   "optimality"   are    used    m   n.n, 
mie  m   some  widely  different   senses,   u   ,,  pet hap-, 
worth   making   analvttcal   distinctions   |„ f te   t.,,¡úg 
turther  into the analysis of national en.nomi.   i..,,|-i' 
ability ' 

I he   most   widely    iiseil   notion   ol   optima'ity    m 
economics  i, a  surprisingly  limited one,  that   is.  the 
so-called    'Pareto optmiahty "     \   Pareti,ni   inmiov 
ment    indicate,   a   situational   change    uh,,,     „mie 
|<eople   « at  least one person,  gam and  ti..budv   I..,. ,, 
lach individual is assumed tu I». the Kiev.on   mdge 
of  his  .,wn   welfare,  so that   the   Carenan   improve 
mem   means that  at  least  one  person   legati.   Inni 
seit  as  bittet  oft  and  no per,«.ii  regard,  inni .'t  .,, 
worse oft    I lu, i, indeed «m  impr-ivement  in .,  veiv 
fundament il   sense     'Pareto   opiim.i.iiv      ;|, t•„,...    „, 
economi,    situation   as   optimal   ¡t   t„,    1 ' ,i,n ,,,   ,,, 
provenienti are possible,  starting  from  su. h a  situa 
tioii,  but  it  is obvious that   this optimum  ,.  a   verv 
wiak   .,i»e    !t   can,   for   example,   lie   .uh,eve,!   .u ,, 
when     some    people    are     suffi ring     a. u'-lv      |..,itl 
hunger  whil«   others are exie-sivc'y   rub   „, |.,uK a, 
the   miselv   ol   (fie   pi .or  cannot   be   allevi. ,l,..|   ,.,,e   l1% 

disturbing the well being of the ml, [M -bop 
l'areti» optmialitv says lothing aU.in -list: but,,,,, 
and is consistent  with am   degree ot   mc|i ,   • 

Th-  mam appeal of th<   criterion    -t   I'tr-m  o, n 
mahtv is that it i, something «hah ii.,,i oi o- *,|f 
finii   to   !*•   iiece„arv   for   welfare   tn,t, mu? ,.„„,     , 
though   we   mav   not   fm.|   lt   ,um« ;erit      Ir«..ie,|    ,,    , 
tie«e,sary   «utidiMon    the   criterion   i-    ¡ndeed    i   t» 
markablv  g I .me    1 be onU   dirhm'ty   «uh    i   • ,,, 
been a tendency m confuse tin, tie. e,s.-y . ,ii-ht,.ai 
with a -uftii lem v condì';..n \\ • -I , k, i.,|0.| 
itilo  this   presents 

The   opnnialitv   .,,   the   perte, t'v   iiHopet.o.e   mar 
ket   un. hanisni   h«s   heeti   proved    »obie   the   t ¡ni/e 
of  certain   -Jiecilii   .i,»urnp'io(,-    hv   lisina   He   ., ,.,,,n 
of  Pare«,, o|Kno^,itv    linellv      '   i-   -b,«.,  t|  ,t    ^.,iM 

«er-atri   ecoie.tai«    assumption.    • sin i     ,,   .,!,, > 
external     effect,    ,,r    ,^    Vl!tlt,tM,|l       ,f      »,n!. e1ety 
(om(«...tive   eijuihtiriimi   is   .,   I'.f.t,       ¡,i,.. ,      ,.    , 
not,»    's.,   thai    il    projet t,   „re   ev,-,M'e.|     ,      ' ,. 

•The   'fur»   ililntriii   ih*.   ..-•,    i   ,..• . ., ,,        . 

*"*   o   a   .-*•)*»"<•-.'   -., ,    I.,,,,,    , .t   ......,.-   , ,  .     'r, 
•<t    MTMr.      r.-ijierp,    tt,e    i „o„,     ,   ..„. ( ,     , ,        „ v, ,   . 

rafing      tt)    ^,.,„1,    • ,.    ,.„h     .       ,„••*..,•    ,,t   .... 
.*„    >'    >-    a .,»,....„.  „,   >„.,.,     ,   , ,   ,.,     ,.,    ,,,..„ 
f#e-e      *K,, .      #h      f       ,ifw.   iw     •.,.**....        ... è 
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• "i ' • '      'fi       :• ,1  ¡.e. .¡J»    ,»••    il...  i-i.fTiii. »ítíVf (tra 

•"   •" -*•     'i ' !   ni I iii'iii'!!•.   i Kivi n tht- a»Minif.. 

''•"!>- "•    '       i'      i     ¡I'I-HI'M     »IIITC    m»    mir,    »TU 

'•'<"••• -l"l.|l::• •'        .    l'I      ti.-      !>¡ ,.|l        lllll.tm rtl      w    ili,,||t 

''••••li»'  -    i|<   i ' li i i!i'i(¿     l'i  i(.|    HP> tr-nlt     ir-    it 

' "    '    ""    !•' '< ' • • •   tuli' >« »-• I   ! \ fi,mv   m ¡itti 

'     n '       I. i'i,   it;.    iiMtkH   pi 'itit.ilii >!\    with   mi 
•   Il    •       •   '¡ii. !•!•  - 

' ' ' '       •"      i ' imi r.    -..ti-   '   •   .|ith t iri|f   li um  M.i- 

'"'    '     '•                 '' '        'I    .i".    'hi'   .1 -  niii|>iii.ii 
;   '    •'• «' • -   H' i H ni. i   i-   i tu« I.I!.    mi!   NI»! 

• !•    '   i   !• H • n i !.    un   ii minili'    th.it  mi. 

• '     '      |   • ' :• itl.it     *' '    itii|>rt-fri »luti   M|   ihr 

'     ì"           ''                    !      » ''  i« h    "HM II    .(IH tifi  'Il    .uni     in 
:' '    ' ''    '      '   i    •<>'•   'li!   !• i    lili- .ut    «uri.In«   t-i iti" 

" !i •    ' " ' '  <<  I''I    •* i.1'   t i'«   uHi-n <ÌiftYf« tristi 

'<•• ''!' "i •   •• '      •  , i' .• H i     |.f...|u, I    ut    |.,l«Mlt      whiid 

'            •"' "' '• •' t- •    ', ,     in . H   II il« ,|     | >ir » I-i t 

' '•" • ' *   • t-    • ' i »     i.|tlt!  .iJtx     fr-ll!'    th.lt 
'•    -II •!   •• .!   i      •   , \,-.,   .   .,, n   ; (1|¡l 

'•    '   "    >.    " i    «   .min ¡iti,»-   fi!i «    IMI! 

' '• ' '      'i'      h. ¡,!,|     li    ,n,    i,, ,rk. t   i»   mi|i» rti-i t 

•••|||       i • •.••• •   i   II»-«     'h ,i  ih.   I„st  th |t  >},«. ,,||„ » 

|.   •     ..     •  •    •     •       |., l(„„.„-\,.,    t,      |.,|!  ,„    ,i„ 

'••!•<•.      ... !,,.|,,,l     .• ,       .,,. ,„.,|ltx     ,,,    ,,„ 

'     '   !» ' r i . .     ' ¡i . i,     ,||,     i,, |,|   ,«   , n,, ,;, lv    » , . ,i   .1   • 

'''•     'i""     mil       t.. '•.«»!   m   run    "thrr    li»•'•!     |t 

'     '' '"I"    '•••'•••ti   i'-.wM.t.      t),rn    wr    i I    , 

"'""'   •''»  "I  •  ili iil;»ii<ni.  in   M In» \ e  wti,,t  i«   . um' 
1  ,!'' •'     'ht-  mi !»•  t I lift».    ..    nn|,...1 

4     'l'i        ''i   Min   iti   fi.    M  -r'.,   « hrrr   rhi-   rimi 
:'       '    '• '      I"'' 'Il    '»•    |'il!    lut»,!.    |    Wt'lliillt      UH    h»«t 

I'"    .'•   •      M-.     .    .||.||ll  .1,    i.t      ,!!      .fin r    ,,i||t,   t,,| 

' '"•    ""   '    •")•• i IM-, i   ml.   ,-   «,„ i,   ,   ,,,,,,,.,uf (lfH. 

' '  ml'*       '        il      l      i    i •. in,. .|    ;i|.,t     , |    iii'itkrl - 

'|''|.'       ' i       "• .1 •' '• .ii      .|    ti,      .  * '. t ij (!    .H,.( i - 

-'   '  '• .    •     '    i i . , | !,i      IIII|.III-,    i|,,,|     ,''    i.,, 

" '•" ''•..   i- •        .i      ! 't. •. MI      mh, i.lu.,1,    w,,,k 

'      :    '      "   '      »'      ' '  • I    ih i'     . ,« il     I. i>     l     |.rN . ,t 
1 • V      • '     !"  i   '   I-       ,    '»•  ,,,h.,.„       | ,„, 

* ' "  'i' li' ,    *'   "III     !'        util     )»- i|,l, 

•i     '    '       -l  I -   i '    ni' '.      it   I«   H^     ,!..»     i,,   i \xm ni. 

'" • l'I     l'.r • - .11   Iti  IIIll-l filiti« fit» 

'      '    '" " '       "•• •'     .,)«,»      ¡ .-,)  ti>  it  whlrh 
'     i -    ',       .• .       , |.   „h,   '  , ,,.,.      „   l».,.,„,,¥  i, „ 

'       'i''. •    •   .   » \ ,i.i|,(»      ..it l,t   ',»   thoii^hf  t 

'' ' "I'   • '      • 'I      i'|.Il,-Il i;t!     |irii|n  • 

* " ,i   i mh!. '",  ..t   rvrrn.i 

•"••'                  ''"                         '-• i-ii h« .ni   . t»,-, - 

.-     '   M .      .i., .iir   t ..,•».  »1. ,. 

•     •• - '       .. '... •>.,      .',„' 

'     ''  ' ""' •     '  •••' '   •>•-     n. ••     f»|llt      irtfr, • 
1 "       '        '        '       '>'      '.I"',   •• I      »l„        .   , ,,,,., ,      ,,,      „ 

'"''*•!•'•' i-t.iv    '.if    ,;«..•     t   -h..-»   ..t 

' '' '   '* i. h    *       ni* y    ' I.»     »i**nt' \ t , m     t   »v 

>'      •**••' •    '.,     .      .,k,      ..,»    t,..,.      ¡I    ». 
K.       ,:»        |,--|j»ii(i»      tt      * .».r (''\ *^»t       ,''      »t: i(      »I 

•Í   •   tt»!'..«i «ni   mi'    H'hh'W     >   fh.tt   n,      .H. 

.    |-<-«M«t   ,frH>'i -HUM  i'i«n  hr  nirf.tr  f»»tr.      f  » ifl, 

• ttl   'ii.ik.iij    ^i»ttr...nr   r1*    m   -fcr   |wr«rttt   ffm^i'i'« 

*   • 1    T>tf« (wiranNv« i*<«itmg  vSsrrvr'   «K.n- 

»    *-'t,n>   ,»•   i\yt   tirtnr.-   f*nrr«'t. >n<.     f * »-1   tu1 

*        '••    .. nwiit.it     ,i»    ?•»,.*•    •.hiwit.nt 

, tir. !•. inarkH U*,| iki««. ha» l»«>ti t,, (st„„ 

fhaf fhr nwrnltrr. ,rf thr f<rt-^m )trm-r»t\<m htrwrfv 

thftr iiwti mn-rr»«* wtth rh.tw .H hnr hvn* „» th«- 

»!»• hitiir». ifit'Tiiton« «rr ¡,1», P».|,rP^.„,«f lfMÍ, 
r,Htlv in rtw marfcrt ii^r¡ttitw% A t.nk> fit «m« 

» «ni m fht* i- im<ktMti*f«tU ftw Thr |IW,IMWI. Ii.^r 

fvir    i«   whrthrr   fhr«»  f»tfwr   wt-lfari-   !ti^r.«t-    ,rt- 

'ih'tiiiMflv   rcitrriinM^ iMr   fh»  mtKttrt   ¡fu».     r»n« 
1,111 '*•   '" i'i't'"rt;iw n«M.||.t)iii« tur it« t,, t.ik». iH. 

n   ih.   iuntrxt ni i'i.rríTttHH  mttrk-ft  ¡UH»'-. 

I Uhi h,   «n  t ,t   MI-   h;iie   «•»»   r.,\m:\   itt\     .(.(«»tili«« 

'•i »h.- (.«ti ut «hwvtnc <*ilv  Msrrtii n|^im*«i'tv  mté 

i   idiliK   n*we    (   ;i.f4f|v    ffii,    ,«   ,-,    vi»l'v    Imif    I    (i*1 

W i     in    niter, «tel   in   ih»-   iii«trthtni..ti«|    (,^»f„,„« 

i1«'.    ' vrtt  if  t*p itniiip»   ^Iw.-tv«  h.rmtii ,ff   tlu«     ,,„ 

' h-tit'H«    \fr\     i*,-, i«, !v  "•     I'l„.    „urkH»    .tti;,,!»« 

'n.    |.r>i'f    t"   thr    ifitiH-tiift    <>('    i«,.,w«.    m''»tit:ilHv 

wlu-r...«  w*- MiVht   «i«h tu .f, prrt-i^tv   flMf     I Im«. 

m   f i«   r»-,fj«-t   wr   Firr.J   t .  **tit^iim*,   thr   <ptr«ii<m 

•<   iii'iiitiMl rn.niitni.   »r.iáfithtliti   tumi  r(,.,t    .1   i   m, 

""'«ni   |ir,.fit,ihihn     \\ uh   ih.-.tr  (ir,*lrm«   m   minti 

«     . .n  w.^   (n n«   h,  itts. n««  ihr  ini|».n.im   ,,!*•, 

M   ti     ,t   Imw    lu   tiMiv.-   fi  it,,   ,,ti   rv ilif.Hi.t!     ,(   ,,,„, 

"•i-    i    |'t ihlnhilitv   »t.   Ihitt  ..('  n,,ti.»,,(|   |.r.mt;ittilitt 

< I   (tu M   , HStMI-H.   141.    n,    s M«1S VI    ».«..M ,   >H|,   ,,v 

1    "'|!'1     'I''   (ir'Wrtti   <4   tu-ht»*    ,   «ri     ,f   „rll 
rr.'t!      ,  l   ,,:(   t, „    ,„,|„«,rl:(|   ,.,-.,,„.,   ,n .,!„„,,llf|   ,.   , „„. 

that   i«    «I.    ,  ,,;,,(  .,f  fhr    nttmtinittmti  rn#rr,^.  t.)f 

thr   r,,,,,,,,, ,    ,«        «.„,,,.     f,,,    , i|(.Mi      )t M| ,    ,if 

r»-«. ,1 .-.! wH'.,»„t rr^iKnif thr nu*»- rwr ,| t,f(,fl 

'"" h" ''" """•'• <•' "Kfi'\ Thr tr mhlr is ,.»w 
»i--r    Mi,t   „t,-!,   ,  „,,,„     JJ, ,„., ,|  r«mil|i,rtiirti      itt.ih 

-'• '       .|.»M|.11tll      |!I.M   ltl..tl       -     A,"      „H,,,!,      »»,,.    ,• {]m 

hl'".r«     .(   pr.trtu il   |.|.itniitn¡     ,|    ,m   ...„„m     „   ,|„ 

ti..i».,t     \„   trt.rti.itn.-   ,.   t.,   ftv#.   ,M,   lt„.   ,Hrr, „,. 

'       •    '   "I    |.»h     ml   »..¡l.iw    «.in».     Ir.ir , ,,t    ,,,1,,,   ,,, 

i,...;    •t-.-«.»,-»,,,. -,i  t),,.,   .,,„«,..|,,,-m,.    \,   ,  .,.,     ,. 

w-    -t« -m .«..I  Vf*,'    i«   |,.,.'...|,l,r'i   •,l1»..l„»s,     M, 

"'     *'    W      '"'       '     • •iti!.r."i'«r    .•.hiti.in     if ,.,, 

'*''"'       "'      '      »•       ''r'rfl\       r.    ihlttt«       •«    .       t¡.f.li.,,i   >.. 

*'     '     <r'      "*•'"   I'll*    Mr*.M     t,    »V.''ii|¡    n"»i    Mi. <r 

1'""':  "'• " '     *'•!   M       |     *,,t»M    l'kr    ' .|.i .r, 
t"   --'.    '.'«truihtitf 

< •'i-      ii««.ti*^    .«    »,.   ,'.«    fl, ,»    ,»„.    |ir rf.i^,,     ,, 

«.»M!     .(tiniimi    tmarmhlx     ttt    »txr«    » ,!.t,     1w»^» 
H»-!'-     ,t»,(  •!, ,|    MHrr  »^ .„»,„„,,*,  „r,.  m>.   |»rw,|(tw4 

*••   "II-tHlt/r   Ht   fil.    ItfUIttv     ffw   V«f   >\w\    , .tt,    in   ,« 

'••   Mtk»-   t*f>   »>tttr   ' ni<t«rti«r '   rrtfrM.*.   *m H   4.   »t,r 

h.M,»,lMl      fV.«iMtn"    ,rf     hr    ¡w-i.t«,     Th#    «%.#..* 
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iftl     tl(|lf    .•lnluHlit, ,||^     ,    ,,,,,, ,,     t 

I« ••!*   >>i       .i,!,      „..t. ,u,   ,      (ll    j t 

""" ''-  -      »»       '«I        .-IMI.   . ,, 
'   •#•»      Ulli)     »f.,.,    ,i       ,,|   ,, ill(. 

• i»'i, '      •        11     m     t 

"'•       '"   ' 'UN-      .'.   »,.|..,,„        - 

IÄ hi' *,,-   , •     v   .i,, -,,,        ., 

'"      ••"•M     I    • .,       .      i !„(,,. 

" •     '»      '    t»»!*-'   »'        l»l        ill/»      .„ I 

"itf'H,'." A       ,il. ,.,.,        ,.        i 

*   if H     ttflt >    „tt„        -I „     . 

in*» ,*,»'n \       * ...      I„     ,„ ,,,,,„ 

•»•      »n 

"        I        M'      II.    • '   ••      f",^) 

• ,»•   -       tMI      tl         ',, ,,*»'     VI 

1141 ftMM"                  ,«.11, -    M       m 

'<-«, ,»*.   »at 



'he   i (impar,,t ir   fixii.niu    KhantaK»1  which   has 

'wen  flamini   lor   it '"*" 

I hii lirmjc» HI luti k tu tin- intention of shadow 

|>fH»-> fi iippi,.*-«! tu market prior», iritftientinf a 

m»|iir (fevisum 

1 ifiifrHl principU-- , in ijiu u> sntne guidance rwit 

rammt i.it« us iil the w iv To take them as prelimi 

«arv hints un what i}tte*tir>n« to alk tnd what t«> 

expeit ran lighten tlw htirrlrn frf project »elertHm, 

Hill tu take i hem as «ttfVW-ient a/round for «traigrtt 

forward chtiH-e ot" |wo)rrt* teem« to he a rnurse full 

nf pitfalls In the I a HI analysis, there it no wbstttute 

f<»r the tVMiimtuw <A «irial i-nat* »nd Itenefiti m 

imknt«; ( pr'tp-.-r «-te<-ti«»M nf project» That is whv 

thi* pH|w! h IN tiren ilevnted tu the nines involved 

in this detailed evaluation 

RMMMRI R  I HI 

• «. i >,,..» s,,„i4 : km,,' ma Inéntéml I a/», r 
\.«  V ,rk   Aite»    l«*Vt 

.'     V)    I   tUilev      hirawl .'liter* 1.*  wvrMtaent 4K-I«O»» 

'••i«r«m  n/   I',,lit,,,n   h,,mum\    I XVII.   I mveriHy   .>t 
' hi. agii Pre»*    ><.S*J 

i    !i   HI», k     'in rite  i al i, »wir ut w**P 4tu»ian itmiimg 
I-nu uta    il     l,hlt,,ü     F,,m,>m\     IVI     Univerttty    <>< 
I Ini <«i    I r. »»    eettrim v    NaH 

• s i lwki»variv I tr ,,' .ktén arie«» m prafjrWMW 

'•vallaci.» m p \ M.iNrmii'iH hunan M < ¿«Htm 

'  .rut/H.*   m,t   F   ,m»m>,    I i,,-l,tfmnU   l.onrti.11    Allen 
• i  ii*'ii   \<*A 

H      i  hoir' t      inrt     P      <T»,k      /*tfrmaw.iIr\    F.  M» •«•». 
\i'»    N ,nk     * ilr-v      I«*« 

'.    «      IMuru     / a,    '(»*,.» v     ,t   I   UM,     N.-»   Viril    Wile* 

'     M     H    i Niiït'      Í«    Kmi     m   /-   rn-'iM'    ,-r<m*m   mté 
•mttm.i   I   ,I..I.«i    M<mHr<tar *  K<-*M  Hwl    l«JNI 

* k    Iktihu.i,    I'    >4ti>.iriw.ii  «ni   W    S..I.I«   'm,«r   /'*,, 
• immrH     mrf ».«.i.     tiMWiiii   \f» S'trk   M.<.r*\» 

• i ii   \'<sn 

1    '       I'  k<ii'ii       hivr>rfwfi!     rilen«   for   ••..«•imit    ¡lev**! 
'ti        '     H    i       h.      •'. V        *|      II!.'!   »>M|||. i il    *.'ii,*r«-     "i . 

'<•• •'   •'•'• '*»   «    •'   •"     m,'»»   ,   Hai   ««(I   I   m 

»"       Vt       -      I     i.l-,', .(! I '»,        ...   ,«        itm.    itt Hfl til, .      Hv   UHI! 

I «   M-II'     »itrfiv     - ., .ait        >«>»utt    .  «ni 
•f   1«.        l    l*   -411 

M I    ut«, 

1,.    I *•» 

1     um »    >':w»w»i>nf      l dr   ni itMen 
•^ * * IN»* .    i .t'srn'      jtiif     ^f>u*    ittrrrm 

>!«• *<HII   ,'« |!   >H     K.lllw,      il 

»'•' *"«•»' 1.       J«w«l        '      *   •««     «rt 
•». « -»   il»      .»##«,       i »>    in 

tir\a      '«M«-It Mil.«»!   I ahlHH      >r»wi./*i-,.i 

st*'    M w,!>ii.'        1»,^,«iit^ic        i, 

.nf .«.». >'<•••*»««' 'mirre. 

l'i    j    Hirsi lileifir   "On the  them-jr   i>t   ntrtimal   mvewmeiit 
áeiiM.ins     /riirriw/ of I'ttktutt t,,m,,my,   I.XVI    Urn 
vrr»ity   it (liicâfi f'rrw, 195* 

17    A    i    K»hn   "Invettwiefi»  rrtteei»   in   iVvelupment   pru 
»rtmw»'.   Ovmtrrlx   <owna¡   ,,f   h,,mown, s     Harvard 
l"nivrr<itjr  Prr«t. Fehraarv   IWI 

IH    M     kalei'ki,   7»enrv   .'(   f,,m<mm    I'HIIHIM    I^mtJon. 
Alten ft Unwm, WS4 

19 T ( Ki»*Mwii. r*e« tutvj im Ihr Slate of f,n- 
•fitmi   s,-ie»vr, \e» Vnrli. MfOaw Hill   I'IS7. emay I 

IO O I an*e and K M Taylor. (H r*e f, »mim* Thtnry 
«f S,, Hi/nm Mimieapolit Mimrxita I nivrriity Prêt» 
IM.» 

¿I A H i .rrner. Ik* F «marniti «I Cmtrnl, Srw Yiirk 
Mainili)»«   l«*4 

22 W A l-ewu, fa» F/Wniry n/ F., imommt i.ei»it.<* Inweoa 
AH»« *  l!awm,  ¡«M 

U R I Ima. The «nial rale M «««Mitt mm Um 
itaaiitHMi rat« ut mvewmeM hartlwr ramiiinii Oar 
tfrly  I«tm»t of krimemni. Harvae» ImwrWy  "re»« 
May   IfM 

¿4    I    M    li    littk,   <   (nttftw   •/   *rr#aee   fuWMKi 
t »»torri. ( tarenaaa Pren, )<M7 

¿S    j    H   l«rn an« ¡   J   .Savaae   "The»» araMem m the 
i ilumina   ijf   raaM".   '«»W   of    Bnmtutt,    XXVIII, 
I mverirty irf OIK*»« Pre«, HWÏ 

J» It \ MrKeaa. £ßc*ncy m Outrée»mew «Vrrrtay* Vyr- 
/,•»..«   .-«»aVvtM,  New  Vnek,  Witay.   )•* 

it    S     A     Marfil«.   Aftumckts    to   Dynmmm    lm*<m,-m 

f'U.mmm    AmttentM    North   HoUana   fw»nhi»a  Co 
N»J 

at "IV «mal  re»   4  ihseovM  an»  the  oaMrnat 
rat»  ai   mvashiMat '   ^aartrrt»   J mimmi  ,tf  *, 
Marvaerl   t mverttty  Prêta.   F »»raw»   l«M 

i» The   ipaortaatty  ISM«  «it   attMM 
ytjaetee/y   / i»n„i  „f  f.,»»««»,.,   H^vard   I meerttt* 
Pre«,   May  l«j 

t« /'iaV*« /»r«w«ir*< ( taten»   M<^tea« . „m  4m*vm» 

tor fkmrnté F „mom*    ,row*    H»M*a> ItaaatH   Imtrtate 
>t   I echaot.**  frn*   \<itì 

<l • H Mevm an« f K uri l«Y[M»/M 'r iwnaj Hai 
ari  i   invr-isnv fri-»»   !>*í? 

ti?    I    H    t'ite-htma «i   \    |    ",„,1       ^   „«to  m   g^ 

maraiiiat    e*, wnn     •    raattaT      F.<mnmm 
l X V 11     i iHnViitar    England.     9fS 

*<    K     S     Mai    V,*M   h.,m,mm     •»«», >,   ,^   aar 
' •»,«»/ />,.,,,(   l»»**   Atta rwfctuhinj 

•4    t-     Í»    Ramw«      A   w«ttn»»nf»t   rtaeorv    » 
>».'Hn,   ' ,»•»  i nulli ijai   r.najtand   itHi 

¥•     !      M,,KtM,i.     I«   • i«,    *  .»r   V«».,   „,»<   rtj^.,0,««,, 

'   '     «.ut,       •,»,,   l^aiaMi    Mar—iti»»    r0*$ 

**•     e"     «     Muñanv .i       ! lu   part  »tie«wy    » 
'wr      Af.'.^».«   ,i /• 

•„.,   t"*4 

'" ' •* n.,v«»H I*,, 

i    n.''   tt   -'tar.   ma 

W 

»4   I  m ver«»»»   Prr» 

•V -M-l 

•  <*W 
"M*   y-a». 



41 

41 

41 

évmm' 
Imimm. —mam* MH4 riw KK-IBI rato of 
wwhnf »a**r No •*, Cemmmm rm Er«»»- 

ai   RomoNwri,   I'ntwvrtrty   at 
laNferma, May l«M 

A   &*,*<*«. fkf   «Mar* m, Worké fm^rty 
OHM* ft Waatw, iWt. 

T   N   »riri»a«n,   iwNMHM  errtana  and   <*•«•« «4 
irrtniaai af ara**-*»*',   > «J,   ; , MMHKW  /-,«»,. Or 

ItMt«»*    lar   Era»«— 
(ElAKIj mtmni 

<rf tarn iartr-t 
l>ryf). pun m   m«*    Pli 

4$   J. Tmkrtm,  Tkt Dtmgn »1 l>ml„>» -*t 
Uè..  }o*m*  Hnefcm rVrsi, I9M 

4ft   ».   Tuflnrk, "Tha MI-i*l rm of (fcaroont and 
ratr   rrf   mvtMmwm     .«romriM'     0>f".'Wt 
7-, «•«•»»• r.  Harvard I mvrrwlv   Prr«*   M»v   l>* 

4?   1 nttad   \MWM   I Ei-nwum«  l«n«<l>|1   flw   \^lt 

rtw far Ka«*, 7'r,,,^,,,»»^ 7.-,»aia»r.  *,.• ï.rm.- 
I^flupmtm*  (I'MIH  NMKMM |»Mi<a«i<«.    s.ir*   \ 
Mil h J) 

4J J f. Wrm%, "N* ,* Ar marginal riti. >nrv 
l«l", <><tU<*4 k.iimnmt, I'afrrt, XV !.»,,»,», 
I rwvvrariy   Fr»*»    I »J 

Baltimore. 

i hi».« ! 



%m 
IN f.. * 

i \ i » i!« i n>\ 

! in'» i- , -,t .1 \ *li»!i renili lip ,i(Hirr\ ('litil 'it t 
fluititi i n'Hili h,» ! I I* H.lllirlf».!. It W<4» .«ti il» «"Hi** 
"I »ii In» i IIIIIB-1 Hirt tu (llM'Uss ••tMtci!» ii-rhim 
*•'•-•» it ..ii|4 it '" l<> ><(•• m t rational » u *\;\\ it« 
mi.i . ' AI . i    uni    »hen   ttinitr   WI-II-    In niel    In 
•A1  .1   i. uii       ii     *nh  what  toro   nir)  pcnt-itHum   il 
-II'   il'.l    . .Ululi  '   III   K n       Hill      liter    tum    i   lyl.l     llllMf^    III 
(V-ttHit   in which it krmchpii im itiMf**»r* ^«  ^»«r»** as 
I'"     iiii'v  s  .   »iking    !•• un.i'i.i   ii-    ml   • I«    irritimi!» 

rbrttv   pr<*votW»   ê\*an*     Ihirftlv,   rtw   notio«   ftm* 
mv«'»»«»«»«» rritrrM  iHould  h* cu urrt!ma»H m<\  nut 

I •••.•,- Il      !»•( l(t>    Id   .In     It    »HUÍ 
K    '•   IM ' "H   ni 'ic ' s   «i. :  weir    tirkmy  m  rtw 

lo»-     N  m l K"A i   i   i.iidi'i    nu» hjfh» rh* war 
\ i,   '      I'll     JI-IK .   ,l.     Ii.l 

.»        I     ,        .li.l     ,|l*T|i  i|l'     '    .     -I.       A1   v        II* i|S-tuH» il 

|.'        l'I     c    i.ll.illull      (ll.l       lu i   -l'I,lili     (i   I. •'1,1    <\\lb ufi 

'      '               = . . t '   = #-1 ,     ,       '    ,1.   ,         , (!. t       . ( .         . .*4     !(l     III!        .!     .(Id» S »I 

«»IN   it   i».  viriti ill»  mtftt»*.siMv  to  *chM»V4»  aurfmifnf 
il (    »ut.     .11     »      .1    'lui-itmi >ll       • lid l.i    IK   »'ll     ItlllilM 

..•ic I    K     I   in'itrvf-    i • ' t»n p-w»    it   nid    linn 

.-ni.,-ll 
I|I\ . 

.A '  .  ' •     ''M    .11    ' lirnl   cr.lt - 

'    i        llll|,|!.   1|          .,        . ..,-       ill,          .          .1 

Bcmnmm    |*fcitt-    «»•- HIIIH   4ow«i 
HU ,  -lu «••'(!       »4-.       ,    .. , .I      'i- t «,.* 

•<  1    \ •  en                       . ,y .'         Il,     l'Ili   .. 

»I*M»IH ¡ir«"HM|»f«ii»'s that tlw IìWIMOH m*k 
m * ut« M m i» «»»»-¡»«trm m ft* <*•»*? fhM »n y 

mg  Jifitc»».«. 
»ti   ^llHlMill 

<4f, iMuns    MU H my which «MI \m tur h» tue munuiiiH 
fWitmmii    ar#    h»rm nit», ft   to   »rWv»   fomfniitik 
MM   Mtrt rvvryimr kmiw« rtW rtw prar*»* or ROV 

frtwug  "• ""*   ''*••'  *•*•*•  whah-wr  ti»  i»v#rt  turni    it 
If >v*rm*t»fM   Mam  (W<ri**>ftt nr» «d tttfcf« rWMHalK 
lini CMH-IK» 4- 4 »wl'if i>t firi'simrfMi   itrf-imwrr Kr,,,H*" 
( u»#*» nun itrtt-rfHis nn<\ ftrrtwNttt «mtntimii. i«w<i H i« 
»•«•vUnkt» »hut « «tidiilH h* <m   frw iKitrtiml nrim --. 
e nino»  kr mmi*b'<i ¡twav wi*" *wt»r  nw »I!  NINNI 

IIIIKI»^ prnr«-»»   It is HtMr.HifcaMr •**! f*«itit»Mv IMI«»« 

*II itMf »h«» i hi«. «ihiwM huppen   wrr n wiwH HICIII 

WV   (>hlit«>r¡tit«»*i   u»   UH»*   u4   »4w   matto vwtatrm    imi 
i«<tf|M.t»4t'Wí- ot n'init ut Ni».r lfv»"l <tm CMIB wink, i- 
ft»   . UM   i» »«mv    ••   in*».   4 . wrgv   4nH   MM>«>II(IM 

i  mlit   >»»*w*'i||*i H*- nain  HI  mttiHMlMv 

•><•  tur  «jiíif*   4»f   ih»-   «»»HI1 »vui^t.    i»   (Mill*i<-i.   ;imt 
«(»miMiM AM-IMUN r««kt«K •« rtw '•*«» h»tit4 *«H   it nt 
v»i<it>*r«-»ti rit**-!!«   «tut  ll»*  otifinl  KV« «ir* Httti'troH  UM 

'IM     »»liei     limi    i»«-   *iim|pr>   >*tn»iiifr   thrrr   •%    <m 
IHIIIW i« rr\mg to i>»'i%«> ih» IrmiHWtr» hriw»»^» itn-iü 
^m-h 4 ttrir^imij niH«4  hr % lwi****l   »#> »NWiir^ ».    'wu 
.   'tiHHct- ut iiMc»-".*    ^il r%*rt iiw dun  -«n   i« •'.(»  "M 

«|i«ii|>i   in  H,rmnhm-  <Ht   »»m*«»  w#*.   »•   m   « ot.c 
(**#!•••   4 i4w>m**»i» mMkinii ,« rf »V»*» ^mmiKilili  *n*rf 
|'»HHI   *«> "wmimn*.  «owwrhimi  KM«   •#»»>>«    i^hi    ,n 
(»luOue-  .«  »4w ,ii#i)im«  -o) MM     Mh*rn««u*t\ 
n< .i 'luirn-  fa-* H-*4I»II  ,4t   «HIM   iK^ri^^n^»   «i   ,,>.i    rt 
•iiuswi.   i»  ,,-.t;..fi   tmwrw*t«--   • t-rttm »     «H»K    «<tu|itr.i 
•»•e   i«   ,i«cti|.   m   ifamtHMtnmx  •+*  ^tm^n    K.H 

^»íI-I  i. •'(( \ 

Bm   i*   ik   MM   f»*«t'H« ¿t     t««litt    rtou»    Aim i      •       . 
M   -n»|i»»»*i*ii»   n    *rtn»*i    ^    •.  m..»!«    w«>i|W<m mofctti« 
HI ^«««•«•t** ». i4w iwiimiiiBiwiBii té mm** gMMW •* m< 
W4»ttitr«. '.ut»*-»»,    flu. wdtKinn  MtomMiHf   m im.« 

*»f   H«  i' 'm-  *mm   nfcliWiil iMt (MW*   t«Mt  4*>v4>m« 
n*n.,    p#nai  M   •*»»   ^..)   n^gn  ^oMiwJtf»«     ¡ iw    ,»,,,. 
»*»**    -'«*»*f   *.   .•••i|WI   HilMM   Mi'i<l||   »rfWH      .4 

4I?>WII.IW    **  Mwm-.    it r*w nrw.  «M«  .»*.   ntMinint. 
•>>«« .    4»   *»     it»     aw4    MtMiWMi   «A.'Ommi   ... 

i*    -i»*       t#.   M      itn«4niMMH««      iwu4«.f.Mvi 
» "«Min«    •?   t*4«W4t     Mw-     4Br»i' 

*iw*   »f éwAfH*..  ««M*   -t.      i mm i* «-««»««»t    »«,„ 
at ••>» iwm>.    Fiw   wt«4w   HHHBII '' 

!•     I4W    illtWt%     91    IMMM     fPü^M^      «444Í 
•SM    #   tt    4M •l*ril«MK.*iii>*HB   -•!««'. 

«*      i,   «ÉMty Mi    »»    ttjM   «M>4"-) 
>w-4aw«« «i4  i*w mÊ^téim    'nimiipi IIM   J«H* 

*  • 



th» i"rVn»tt» »wrH nf «fmotnK- fn>w»h, t <n»rrn whn-h 

it w »<>n »n«v fn «wt. (m| wr are Mkmg fur it m 

ftwrs»! m s form tha« will PHHM»> rnttivottiul *viM<m 

m»h#ff m frw «-fifumiv, Hemi% of hrrti* tml ¡HIIUM 

•*mer[>ri!tr« 'fer»*-»«»« ,rf l(¡t t< «Ititr |l ftrnf r^mmrs «ml 

«u t<>rth, to (>}I|III»IW tlit-ir hrhiivHnu m rrkitMin t<i 

the nvrr »II BitHHial «TntHmiH' <-n»rri.in t'Ite th^ir««** 

i»t «'iiwrnw ¿niwth ^w<< |il.n«mtt*g are «tut t;n cm »if h 

.•ilvitwtH to make i!)i„  i, ,rt  4  thfi.rHNHllv  r>»*i!iie 

TH»^«-tf»rf hnwf.'T the iirnlitem i- ^pf-.i«, Hirt 

mithwf nur «w >>n nivcmrttrw crttertn, , m he «itti» 

»Mitufv whcthet »»te «*nft* bv (•««»»«•wirtf what in 

implied t»»r inflnntiiHl i»rii|«w« r\ illinium In ri»ti<miil 

«fowimir |tl»tttflmK or wHr+Hfr ,<nr m*rt* from the 

(»trwr tmá M4 »•*<. >w«w <-i*»»i<tfi.«t!<m* .»• «tHtmnal 

«s »trHtn-4 ctmnwrrw\ |tr >h»n,hilrt\ ili ver ge tinnì »he 

-tmieiv •> «atvltwmtt 

In   WM"H    \    »t,i.    . f:«|jf     if   '»i     ir^Htnini    .,   ix 

,miii«*«1   in   m<iff   ik.nl    ft   i*   unh    riN-ewth    th««    , 

'onf iMmtr mi ffte   l'-tini»i..« ,»t   «n -iptiimmi jfr. .w»h 

iwrfc   ht»#  mw^fH  >iv  the  ifcmw«H<*r>rti<>*  tbm   <   IH»»*- 

HWrnrtrT     it»    *n)HMn».iflv    tnfVfw.vlrtii    rrt*»rin    «rrp 

«writ«! --nm* M ffie i-^iin^mt,!,,^ ,,»,„1   , rnittWl ^ 

it» miri   itMxtwii.*-   t»«   «rnw^   rrrte   w»ti«!   ».,   „mtt 

r**e  >4   fttiie  |iret«-r*«p-e     IK«-   itt^tHnt»    »t   the   -Hiiir« 

i*    *    '*»»>   n»     II.'IHI    »1t»t*'    |)f»t»'ii-nrf    iv    , , mii.tereit 

f»rte#\    I WB whew  ,here i«.   tyiwinri«    in the #mc» 

r*ritt»rM>*   tiler«   ,re  mtiirmattofMil  <»t«t • <imf>,itntnmirl 

i,f,,,mf.„   *(,,, h   i*,^   „   m*)« ,,«*«>   *   ,,r~w*   h 

'iiHNmitar Hm» crtten.,« r< >H»I •*«•*»« u  h»r  «n WIHKII»«« 

MtK  mi  i'.i»«»rx   witl   Hin »imi«    <   ..tHftfi   wcM  Vhtw-fl 

»•ri»frt»i«»     It   i»   M .1   tnpB    tf)    4|,|n ,.* imHtn<n   ti.   iti». 

w-ii»*    Kin n mi   <HfH«>-)   f+M-4   «r* r»w»M*<i'Hi    f+i, 

»-«.«•^f*    ,t   «i#«.f1-,w   ,-,,„,   ,        ,    |,it.rw-    „ir,«,». 
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numi (Mi!)*« at a given production capacity while 
retaining the given assortment, and thf mmimum that 
ts an accurate realisation of the programme of output 
of each article involving tri«1 least possihle cost 
llirvr costs e in he included both in fixing prwes 
and in payment in kind (particularly if economies 
ni certain scarce matermls are needed i However. 
under production condition, factors such a» meeting 
urgent orders necessitate consideration. For ex- 
ample, where an urgent order I,as to he camel out 
with the help of mathematical methods, it is possible 
in calculate the cost ,i a forced departure from the 
optimum. 

In the I'SsR. economic mathematicil modelling 
was successfully- used in l'*>5 to determine the op- 
timum distribution and specialization of plants for 
rerwrinf lorries m Siberia and the Far F-aat (trans- 
port production model of whole number program- 
ming i . socialisation of production of hardware in 
Novosibirsk (distribution of linear programming) 
and specialization if the production of a fifiron half- 

ftniahed product in tlte palp and paper industry 
(general model of linear programming) Similar 
Ttethodt were used in many other eases 

Designing  bv   industrial organisation   it   largely 
used  HI the   USSR.  The  laboratory   of  economic 
mathematical investigation of the Novosibirsk Uni 
versity alone carries out about twenty tasks of this 
kind in a year. 

The problem >A the optimum distribution of the 
production programme between several enterprises 
can be considered as an example. I>*t us assume that 
we have a certain number of enterprise! of five types 
AE. among which it is necessary to distribute 
orders of products Noi. 1 and 2 A definite ratio 
of product No. 1 to product No. 2 has to be main- 
tained : twice a« many products No. t are required 
as products No. 2 It is desirable that each enterprise 
produce only one kind of product. Data on the 
number of enterprises and their capacity are shown 
in table 1 below. 
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l.tu.il pnwliictioti costs for all enterprises are 
assillili d The 'inestinti of transport is noi con- 
sidered . it is considered later in tlie present report. 
It is necessary now to determine the optimum »rder 
of disti ihutitut anion»; enterprises and possible maxi 
n'uni volume of pnxl'iction under other equal 
condition» i 

If al the enterprise« were to produce article No. 
I. thru their tot il output  would lie ei|ual to 

s v  li»!   ,   .1 ,r ««  •   40 íT 20 4- '*  tr 200 
» 2 »  .'«•»> -    VW thousand unit*. 

II •vei.  a   part    >|   the   production  rapacity  must 

l>e used to produce article No 2 My transferring 
enterprises A to the production of article No. 2 
instead of the earlier production of 100,000 units of 
No 1, we can obtain 15.(XX) article* of No. 2 (0.15 
articles No   2 to each article No.  1 i. 

The data in the last column of ta!>le 1 indicate 
that it is more rational to transfer enterprise! of 
H type to the production of articles No 2 But this 
is not enough, because the carrying capacity of 
three enterprises of the B type is equal to riOÔ.000 
armies No 2. Ai a result of further ranging" 
a|>proximations, we obtain the optimum plan shown 
in table 2. 
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In practice, the number of artmes produced in 
each enterprise is often greater than anticipated on 
account of the conditions of the given task, and 
the computation require* complicated methods of 
linear programming The establishment of a rational 
plan of supplying and transporting loa<K is 
one of the most common types of problems solved 
by mathematical rrvhods, the main object being 
to trmsport loads from producers to consumers at 
mn. nuni costs The prime costs of transportation 
by railway, automobile and shipping comprise the 
given data. We must also take into account ad 
ditiona! factors, such as restrictions resulting from 
limited capacity of stime trans|Kirtation units, in 
terchangeability of some loads and necessity of 
supplying the most important consumers ftr¿t. The 
optimum linkage of consumers to producers in 
many branches of the national economy of the 
USSR has proved economically effective Therefore 
similar control calculations in the evaluation of the 
specified industrial projects are highly recom 
mended. 

The main computation centre of the Gosplan has 
determined the optimum pia i for transporting saw 
timber and round timber on a countrywide scale. 
Three factors were involved : |>roducers of round 
timber and saw timber (37 timber organi /.at ion s i ; 
87 intermediate sites of round timber processing 
and, lastly, consumers (63 organizations). The 
restrictions on saw-mill capacities and the inter- 
changeability of some timbers were taken into 
account. The optimum distribution of enterprises of 
each branch was determined, as well as the capacity 
of all enterprises required to meet consumer de- 
mands. 

As a criterion of the optimum, the minimum 
combined costs of production, consumption and trans- 
portation of saw-timber and timber was determined. 
The optimum potential of the scheme was checked 
for the transport of coal, first to eastern Sibeiia 
and the Far East and then on a country-wide Kale 
(coal transportation constitutes 20 per cent of the 
whole railway turnover in the USSR). As points* 
of coal consumption, administrative centres of 
ninety-eight main economic regioni of the country 
( l-eningrad, Kharkov, Sverdlov«k and others were 
taken, as well as the junctions of the coni basins 
I Debaltsevo for the Don basin, Usjat for the Kuznetz 
basin, Uïiovaya for the regions near Moscow) The 
calculations were carried out in three forms: for the 
minimum run (in ton-kilometre), for the minimum 
prime cost and for the minimum price of transporta- 
tion according to the actual tariff. Flans calculated 
on the computer have resulted in a reduction of 
the load-run of some 9 to 10 per cent and in a 
saving of 70 to 90 million roubles for operating 
exjienses. 

For the wider use of mathematical methods in 
planning and formulating projects, zone seminars 
are conducted: thev are organized for persons deal- 
ing with mathematical methods and their use. 

B.    Li NIAS   NOCÍA M M INO 

Moat of the problems mtwtioned above were re- 
solved by linear programming methods. That is the 

only meth >d of resoK ing many production problemi* 
arising di ring the preparation and evaluation of 
industrial irojects, in which the value considered 
depends on many factors, 'hat is why these problems 
cannot !«• resolved by the usual methods of mathe- 
matical analysis (calculation of the tirM and second 
derivatives). With the use of programming, the 
main criteria according to which this or that version 
can lie determined as the optimum can lie. for 
instance, the highest productivity of the group of 
units or the lowest cost of production per unit, the 
be« use of resources and, in particular, the reduction 
in the quantity of raw materials, energy and .'her 
elements used Avallatile production re-mmis 
(quantity and capacity of given units, machine tools, 
machines) and the given production assortment can 
be referred to the principal given conditions 

The case illustrated a,lx>ve (see tallies I .itid .* > is 
comparatively simple, with mire complex JMWII 

data I even without any great increase in the number 
of enterprises and products*!, which arc ch.tr u ter 
istic of all problems found in practice, the problem 
can be resolved only by the linear programming 
method. 

Let us analyse some general methods of solution 
similar to the one considered. Let us consider the 
operation of « machine-tools (units) where m va- 
rious articles (products) are prodmed. It <m the 
t'h machine-tool (if i -- 3. then machine tool .V .1 
is in question l the k'* article is produced, then the 
quantity of the anieles produced during the time of 
the machine tool operation is expressed a- ,i, » units 
(if on the i"1 machine tool k'h aiticle cannot lie 
produced, then the corresponding ti, k      (d 

Now it is necessarv to work out a progi itiune o| 
machine-tool operation  ( article distribution ,  proud 
ing the production of the maximum quantity  ot set 
or to combine the conditions of the maximum vol 
unie of production with the leali/aiion ot the m-,»u 
pl.iti  of nomenclature. 

Let h<k designate the needed ¡Kn 1 !• -n ot  tim<   b<r 
the    production   of   <'h    art it le   on   tin    .'"'    u.a. Ion« 
tool   (a part of the total time ot the machine t•«>! < 

It is known that the quantities h,, ,-re positive 
iVt ¿ï 0 ami the sum of all quantities h, k under 
the change of k from / up to m is »qual to 1, which 
follows from the verv determination oí the quantity 
htk » L'sing the Sign S I sigma sum design, it e. n i, 
we can write this de¡<-mlente in the billowing t -in 

1     *,» 
*      1 

I 

From the determination given above tor the \ ihn 
Oik  ami hik   it  follow*  that  the  product* iitt V* 
corresponds to the  <'*  production on  the   i,fc  ma- 
chine'tool. 

The total production of all *•"' art ules /, w¡!, 
then be equal to 

•To dtteriwn« the oituiiutn diitr liuti, c ...j live t»^ei a 
operinoci »morir right n.»rhin»-ti».lv •'. .< nr. r\«*ry lo 
•olvr tbmrt ty» a!|(rtir«i> «yintu '.I l¡ne»r '-|,ijii tu, »lu, h 
W impoMibl« even with ihr tur of rapi-l. 'ip U. fiate M. 
mmhudt 



Zk — 3 o,*. hi k 

i" =. 1 

The   conditions   of   article   sets   under   the   above- 
mentioned  designations will  lie  as follows 

/,        A = /*  - - 2» 

Tims Ilu-  conditions  oi  tlie  problem   under con- 
sideration  will  IH-  tin-  following: 

In timi quantities hk , (i        1.2, * ; *' ~ 1.2. 
ml  troni the f. (lowing  ronditions • 

2      1 A,* = 1 (i = l,2... .«) 
* = 1 

•V   Value h,t should he chosen so that the quantity 

/ = 7, = Za =: = Z* = 
« 

. . . — Zm — 3 a< *. Aj.» 
• - 1 

be maximum. 
IV the ratio indicated for tlie following example. 

Prwluctivity conditions of three type» of machine- 
tools at the production output of two types are 
given  (see table 3 ). 

TABLK 3.   MACH INK-TOOL PKOOICTIVITY »KPF.NDING ON THE TYPE 

OF  PROMTTION 

Maihtnf 
tool t\pt' 

Uuant\t\ 
of machine 

Inoli 

I'roductiiity fin ctfndiUtmal uniti) 

(if une mat ktHf-loot (if mil machine totUi 

I'rnductum 
N I 

ï'ri'énctum Prnductum Production 
NI NI N2 

10 

20 

30 

20 
M) 
m 

.*) 60 
60 90 
30 » 

* lathe, turret  lathe, automat» and others 

It  is  necessary   to  establish   the  optimum  pro- l*t the transition from article N 1 to article N 2 
gramme of machine-tool operation (production dis- he informed on   S""" machine-too!. 
trihutHHi) under the condition of priMluction in sets, This condition can be expressed in the following 
in this case the set consists of production  \  1 and way: 
production .V 1, each ]>er single unit   Let the given t-\         n 
data of this problem IK- in the form of table 4. * «ci < X a<,2 . 

[".MILK   4.     I'KOtll  C  IIYITY   OK   (.KOIT'S   OK    MACHINK- 

KHII.S   BY    AHÏULhs   OF   TWO  TVI'FS 

< = 1 
! II 

X 0(,i ^ X a(.j 
i'=l      i^i+l 

.1,n. let A 

• umpi of machín-: -í.M.íJ 

B                     C 
— 

N  1 .In Ml                          30 

\ .' It) yo              80 

I he formula^ tor  the case considered   (with two 
tv pes of articles)   will lie as follows 

I    h,,>0; h,-, ~-0. 

J    /(,.   '   'i, .      1 . 

.1    l.i, , h, ,       I   .:, .. . h,, 
i 1 : 1 

( ):ir m.ist determine li, i lid it, „.. at which the value 
/ «ill I«   maximum 

Let us designate the r ilio u, ... ci, t 1, The \ alile 
I, »liar.» tei i/i's the labour-consuming na' ire if the 
producili >n .ai i In- i"' machine tool of artille V J 
n ii-l.iti- MI lo a tu le   \   I 

let ratios I,. !.. and so on always increase, i.e. 
I, s I. i^ I , i if thiN condition is not fulfilled, then 
«i  »an change the  order of  machine tools I. 

Thi« system of inequalities means [hat it is more 
profitable to produce the hrst article on first 
macinile tm*ls ne on first machine-tool* kl} - 1. 
A, a      I», and on the last h, ,       0 ; h, ¡       li. 

so that to make one article on .V — 1 machine-tools is 
— little, and on S machine-tools is sufficient or much. 

Thus, one can accept 
/t,i — 1 ; h, j — 0 for all i from / up to S — 1 and 
h,, — 0; h, 2 — 1 for i from S +- 1 up to *• values 
h,.i and A.,2 are found from th* «onditions: 

A..! + *..» = 1 

»—1 » 

ir-.l l-l+l 

l se tltese ratios to solve an example from table 4. 
Ratios I (coefficients of a labour-consuming nature) 

fi) _ ß 

M) ~~'<f) will  i* equal  to : -^ - = 2 ; ^ - 1 ' i 1 ^ = 2f.i 

Arrange values ! in increasing order : 

l'i<  2<2'i 
Designating   their  ppKluctivitv   in   accordance  with 
the   new   order   of   machine-tool   arrangement,   we 
obtain : 

n,,      rtl;       a,,-M);        asxr=M, 
<ii :     '*i;      ai-<--(0.       H, a-80. 

Taking V -   2 11 < .V < 3), we have. 

<     t » 
S a, i -;   <Ji i — 60 <   X o, j — <iî a -f- at i = 140 ; 

i-l - i =.» 

90 



i 

I at i — «i i -+ (i9 ! - MO < 1 <i. M -   <»».a   - *> 
,=1 i=i41 

Consequently : 

/!,., — 1,   *i.j = 0;     Asi       0; h».i ~ I. 

To find A», i and fca.a, tisf the equations: 

*ï.I -*- *a.a -- 1 ' 
«J + 30*2.1 = W -+- f>OA2,n    | 

whence : 
60 + 30*2.1 - W + 60 ( 1 - A,,, ) ; 

90h.2A = HO; A,.i=    ..    ; A„.a 

1 
u    • "*•' »>   ' 

The result» of this solution are shown in table 5. 

TAILE 5.   OPTIMUM OTSTHWTION OF MODITTION 

OUTPUT IN MACHINE-TOOLS 

tooi lyf* 

A 
B 
C 

Total  number uf tcti 

Proéurti 
N 1 

60 

«h 

N ¡ 

6 

HO 

86 

Tlie optimum solution of the problem provides 
an increase in productivity by 10 per cent in com- 
parison with the simplest method of distribution: 
conservation of »et production character in each 
machine-tool group. 

This index corresponds to the figures obtained 
under actual production conditions; thus, at one of 
the plants the use of linear programming in plan- 
ning the loading of the stock of machine-tools in 
op» ration and the time of the execution of orders 
contributed to an increase of 10 ]*r cent in shop 
productivity. At another plant, using 200 machinc- 
¡ools to product several thousand articles (the vol- 
ume of orders varies from several units up to 1 
million) the optimum distribution of ortl.rs in 
machine-tools made it possible to save between 15 
and 20 per cent of the production time, and only 
one planner was added to the staff of the simp. 

To handle these problems by linear program- 
ming, it is necessary to have detailed daia on the 
nomenclature of the articles produced, the produc- 
tivity of the equipment of various kinds in respect 
of all articles, the time of the equipment operation 
or units (excluding normal and abnormal otï-time i 
and also the prices for different kinds of articles 
and the prime cost of their production. 

C   METHOD OK HFCIMVK * A« TOBS 

This method, worked out in 19.W by the Soviet 
mathematician L. V. Kantorovich.* together with 
the «implex method and the transjiort (distrilfution ) 
method described below, liecomes more and more 
applicable. 

* I.. V Kantorovich, "Mathematical method« >>f the or- 
ganization and planning of production" PublicatKm of the 
Leningrad Sute I'niwMty, W9 

Let us nVroduce additional designations ,m<l con 
dittons, which allow us t<< use this method  lor the 
solution of problems  with  machine-tool«  fr >m   the 
simple case m        2   (two  articles i  to the  eise  of 
any m. 

The given problem will be resolved if the rela- 
tion 1. corresponding to the value of the needed S 
is determined 

In   fact, if this  ratio   equal  to 

I. 
<* • i 

A , 

A ; 

is k.iown (the new rati«- of value, A is introduced to 
make the following considerations more convenient. 
furth'.r, the values Ai. A-, ..will IH- railed decisive 
factors I, the solution will lie found tor all va'tie, i 
for which 

",->   <     Al    ; Au     !;*.,•     " 
"i.i *a 

For  the values i, where   A-.. Jii, _•    •  A   lit, i .  ht , 
O. «i,.,      I   KmalK.for the vain., il uhi. h A  I,)   , 
A  2«J, •.., the corres|Min<linK  h  tmist 1«'  nnmd   ftotn 
the «"quation 

la, i h, ,    - la,-.-h .. 

In the above example,  tln^ relation wa* e-i.ibhsi» d 
for  machine tools . (   < s«e  table  I, 

A, 

A.. I 

Hi-fore making clear the  principle ot the determina 
tioii of decisive factors,   let lis intrudine the  follow- 
ing change in the condition of the tv pu a I   pmble-n 
under discussion : 

It is necessary to timi •uimU-ts hlk it       1.2 n . 
k       1,2. ...»HI 

from the following requit eini nl - 

1 /»,»><> 

2 1 /»,.       1(1        1.2. .    n i 
fr -.   I 

The value /i,i sbottîd  '•«   cho-en m nuli   i   w.iv   'I-  t 

.V    value 

*    - /.-/.• / /,„ /• 

is maximum. 

Let us change condition  \ fot  tin  li p..-.«. i-ii' 

.Y /.'     nini ./,./,.   ./,„ 

atiil ti)    value 7' must  bave the maximum   possible 
quantity   Iti  reality,   tins  «hange  of loilitioii    '   i 
equal to the following:   it  i- dur that   'I ••  i ' -1 ' • i * •* - 
of   whole   sets   is   found    l.\   t1"   nun;!«'    "f    i.'n'<- 
which are fewer than otlur-   th.it i-   t'c  1e,.t  ''  
tlif   values  /, .   let   thi-   I. •••     .In-   /'        •••'!    < /.. 
7.1,. .   7m); our task  is to make va'",e /' the  ',i¡."h 
est po-«ible 

As a result ni the 'ran-h IM: ,ti.,i. •'.• hi'' " ••' 
the- problem i- gn i*K Minplitod • ••.• in- ••. ,i.,. •: , t 
that, inste.nl of im '•••!)• in« 'iiinl'' < •' 'i. . i' i- 
enough to titvl oul\ m quantities ol the dei :»i u  Intuii 
A|,A;». A. 
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'1 his  simplification   is still  greater, because usu- 
ally »I       mi m     revers*1 IM»* they ran be changed, 
but then we liavf to find the minimum of the tunc 
t;'in,  nut  it-,  maximum i 

III'- iif-Ht svsicm cm lie called that of derisive 
tacna, ft the problem* of the type considered: 

A , A-, A,„ i i, .?>>. .ni') nut all value-, \ are equal 
to /ir 11, jtosscssitig  the following property 

li   l'i'    cul,   )(u-M   i   one   considers   products 
A    ' .(., •    . A..I. .       '!nl      |et:otc-    ihr nigh    '.    the 
v.iin»-- ut the largest  of ihese products, then taking 
//, , "jii.il to zero, for which the c irresponding 
pi ihn t is not maximum, A» a, k < f, Again, hik 

i.i ,  he oh! unid  (toni  the equ itioris 

I     h  .     • • i 

-'    lh,.        1 

.i    /,       / 7.» 

I hns the problem consists of determining the 
decisive factors. 

lins solution can he accelerated through ' rang- 
1111;' 'Mines ne approximation >. 'I I us, if instead 

• i ini v i¡nc^ of decisive factors otic takes random 
11111 n 11* - r - 

Ai', X.-1  ; . . . Ai ,    .   A», , 

then il is |H)ssih|e to solve ttu- problem as though 
the decisive tactor s were unknown, namelv : com- 
pio |.induits A¡ • ii, j and make those h,k for which 
the on te-.pi mdmg product is not maximum equal 
/ero I Inn. Iiecause the condition of the value /. 
• •'|ii itimi %vi!l n 't l>e fulfilled, it is necessary to "pull" 
'•' •< '•'••• ! 'plantilles of this Value Up tO the Condition 
mentioned. 

Nidi is the main  prilli iple ot the method ot deci 
ove i.u lois,   i hanging  A»   "pull"  7.k  gradually   ap- 

I ' inl.i'ig 'he •.lnkiiown maximuni (or inininuini I of 
the   value 

A    ï <i. k 'i. » 
i   i 

l'I iis loiishler the use of the incth.xl oí dtii«i\c 
li.tnls   lo   li solve   olle   llldllstri.il   pruhleill 

I'M. n.it"! s I li and ( must Ite placed on three 
¡evils i-ei tutus .. 1, _' and .Í, which dirTcr in .cgard 
to mining londitioiis Inn are situated not tir Inmi 
• ich nth'i. so that 'luv ( m I«- replaced within a 
<h tun!«    pi i iti  o|   tunc     \   Minre   rational   plue   tot 

the  etccavitois   lias to  lie   found,  enibhng them  to 
dispatch ¿ï<UMi tons in a shorter  period of time 
The  dispatch of ore in an huur  i prftduc'ivitv )  for 
each  kind of operation  and excavator»  is listed  in 
table 6. 

TARLF  O    IXIWATOH'S   motu CTIVITY   IN V VKI'H'S 

-FI   t IONS,    TON    HOIK 

II! 

Hi's 
;6 
r.ft 

lo7 

«I 

HJ 

'••.•«••» 'C 

64 

Í8 

5J 

To find the minimum duration of operation at 
which the given level of production is ensured. 
it is enough to find the distribution of excavators 
giving the maximum productivity, if one and the 
same quantity of ore is dispatched from each section 
The conditions of this problem (taking into account 
the designations accepted above) can be represented 
in  "he  form of  table 7. 

TAKI.F  7    I'ROOIí nviTv   (u,t> or  FX. *VATORS IN 

IHI'tF.HKNT  SKCTIONS   ifrl,   T    HOI « 

.. * 

IKS 1117 64 276 

56 66 38 IMI 

-ft 83 53 192 
11 
111 

It has been found in practice that, as original 
meanings of At* it is rational to take values in- 
versely   proportional to the  values  of  sums  X a,,». 

Let At" 

i.e. A4" 

J» 

K)iiO 

27(. 
.5 62; A/ = 

1000 
160" 

IP00 

1<>2~: 62*; A.» = -£"-= 5 22 

Then a,, A," -- 105 X 3 62 = 381 and »o on. 

Let us write out all the corresponding value» A»0 o,,» 
i multiplying the lines of table 7 by 3.62; 6.25 and 
5.22 respectively » in the upper part of the left-hand 
columns of table 8. 

TAM t   S     ( 'olIKF.SPONIilNli VAI.l'rS 

V  Ju •Y*     *«.* ¿» 

Zrra sfproiimjlt m 

,W1* 3X8 231 Ids y 1                107 , I) 64 X 0 105 
341» 412 237 s6   < 0                   6ft x I) .MX 0 0 
J92 *}y 2?6« 56 xo              83 ... 1 

Met •ypr.jji—m\am 

53 X 1 136 

381* ,w* 231 105  •   1              107 x 0 64 X0 105 
3ft5 4.(2* 241 5ft «• 0                  66 X 0 91 s JKXO «2 
292 432» 276» 56 . U               83 y 0085 53 y 1 «02 

36S« ¡72 2U IDS X U.67           107 < 0 64 , 0 ,70 5 
365» 432» 24» S6X0 33           56X07Ì6 J»xO 704 
fi2 432» 276« 56X0              83X0214- 51 x 1 707 
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!.et us chr<o<*e til* maximum valu* which is marked 
by an asterisk in each column «if the left hand part 
of table 8. The value 381 is marked out of the values 
3X1, 349 and 292 

Fur these maximum value», take the value 
h, ,        '    tur  (lie  «-est  h, „       11 

In central columns 'if the upper part of table 8, 
write out the values i»,»-*t.t (taking into account 
values a, » shown in table 7 and values il,,» equal to 
»ero or to a unit) 

The sums of these vines give values Z* for  the 
zero   approximation     / ¡"       I11",    /."       ".    /." 
1,V>. 

Hv  comparing these data  we see that the  value 
Zt is  low, an«!  for its increase  it   is  necessary  to 
increase   the   value   As   arbitrarily   chosen    I et   us 
consider   then, the second column of table 8 ( nuin 
bers W. 412, 432) 

To "imll" the value closest to the maximum  ( the 
closest  to 432 is 412), it  is necessary to multiply 
it by  a correctioii factor  Aa'   : A/  - 4.12     412 
1 ufi   (values   A"   refer   i<:   tbe   zero   approximation, 
A' to the first one, and so on» 

A way of reducing the value Ai is the following: 
A," : A,' .V.5 381 Ü'W i e. set a task to 
reduce the value of the maximum quantity of the 
first column of the first approximation in table 8 
(381) to the next nearest quantity from the same 
column (365). 

Since the value of the second line ( 365, 432 and 
2491 and of the third line ( 292, 432 ami 276» re 
main unchanged, assume correcti«m factors for Ai 
and A;, to equal 1. Thus, multiplying 'he values if 
the first line by 0958. insert the corresponding 
values ir. the section "second approximation" of 
table 8. 

For   the   maximum   value   27ft    {see   table   8 
h •--   1, for all other value-, h       0. for eipial maxi- 
mum \ allies  (365 and 432) one must again solve 
corresponding systems of linear equations: 

h, i  t- hi j      ' 
h, 2 • hj J      1 
/i     7-,     7.x 

where Z,        105/t, t; Z2       SfjA, a -«>- 6fi/i».j, Z, — 
83fi2, -t- 53. 

_ J>6M_3 -M«/i.l3ri     _   ]M,24 
11 ~Ï6Î.M +66.105"  ~  20293 

Z, = 105*,., = 105.0.67 = 70 5 : to obtain the 
remaining values h. place them in table 8. 

The value» Z differ slightly from each other 
(within the limits of the accuracy of calculations i 
and thus the problem can be considered completed. 

The   retultktf   »ah«   Z = 70.5   corresponds   to 
the maximum «verife hour productivity of exea 
vatori, provided the »me quantity r»f ore is deliv 
ered from each of the sections  Thus for an output 
of  200.000 ton» of ore  it  is necessary to   spend 
200,000.70.5 = 2,840 hours or 118 days ami nights. 

To obtain the unknown optimum duration of 
operation for excavators A. B and C in each of the 
sections, let ua multiply the corresponding values 
k,k by 118 (days) and thus obtain: 

=   0.67 

*,,    118 -0 67 • 118      79  and   so  «m .  the re 
suit» are shown in tablr 9 

TABLE: 9    ( IPIIMIM   HI UMHIN   HI    I\   V-V'OU- 

wncK   IN   (• VI II   Shi ! ION   i n \V    \ \ o   ^ .    II < 

7') 

I.nu II» 1 IM 

ll.l ,           '• 

l,„ 1 /• 

'on 1 n 

The   Kantoiovich   nif-th.x|   «if   «It, w\r   in «.us   is 
rcrommende.I  in connexion v\nb »•« on. un.   i i i'Jnii^ 
of  production,   in   '.nier  to ensure   ibe  . i|i|iiiiiitii    lis 
Iribution of tasks and unit rs am«mg imlu-tt i.il « n'< i 
prises   l ina« lime tmiU,   te mis.   -II.I|.M    .II.|   |..  o.t«t 
mine the most rational alternativ«   u-« - i..i  i< -..noes 

I )        1 I IK   sIMPl.t- X    Ml- ! llol>' 

A general scheme ol ei|iiati"ti. to «lib tin lita 
considered above in connexion wi'li !'in-.if pi.« 
gramniing can lie applied, ma\ l«e pu inie-1 m the 
f'-ll« iwmg form * 

<*i i r,   »  11,2 1-, > 

u...,r,   t  u-nx-i » 
1ml« i   •   «Wr?  -« 

In this «ase it  is necessarv  lo Ioni p<oit;\.   \ i nes 
IT    the    variables     i,,     i ...     i, !..    «Ahn '     i      ll-e 
solution of the>e equations 

Probably, one part or all of tin i'i.w «-.¡nations 
wer«- obtained bv r.-plaiuig lineai i n« • 1111 ' it o - \nd 
the inequalitv 

li,|4,     •     <»,;.» 2    t •   .   . I    (l,»t,  '       h   I  IT     •/• 

can be replaced by the equivalent equation 

a,,.r,  i  (iiara  \- . . . -t  a,.«, »   \-„ 

under llie rondinoli  t, p   O i i       1.2.1        n   «i   •   I . 

In this case, a new variable i „ . , •-«.,!•• I -in ell. 
ti« mal one I vet u-, («insider 'be problem .«I 'ni mg 
this function minimum Let the win «I« -«'* .t vana 
ble- 'm" (m s *, where n genet«' fittiti, ..l 
variables) he characters«! by the fact that a matrix 
from the coefficients of corr'-qinnding equation- i» 
non specific (that is, the determinator of the matrix 
is not equal to zero I These variables, IN «listín« lion 
to the others, wil' be called rtuin ««ties, the main 
solution will lie obtaineil bv equating nmi mam 
variables to zero and by solving equal: -ns for mam 
variables In the simples method, the « • .T¡ -• « -f. \ •• 
order of solving the pfiblem wil! be the fol'owing 
First we find the principa! vihr-on of th« equation 
Then we determine if it is optimum If it is d«ter 
mined that it is not optimum, then we omit ««ne «if 
the main variables an«l intpiduce itisiea«) anotlier 
variable 

"The   fMiin«t*tKin»    >'.    'hm   mrthml    «ere   f fi.u'»t"t   '.* 
J   t)   I'»n»if   n  1'**» «n't ¡iuhli»he<1 in  IV" 

•   i,,"  (IVIUM be re»«l "»   .n»   '«!«•',  ivi»    i i-iVvfTi" 
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We do 'he  same  wtth  a new  mam  variable, re 
peating the »ame operation* We may prove that rhtt 
process mult tie completed by oiitammg the optl- 
muni solution .if hv ' nitchiding as to the non-cor- 
resportdeiu t of term* Thus, in solving problems hv 
ihe simplex method as tn ajipKing methods of linear 
programming tri general ti» determine the optimum, 
the method of successive approximation is used 

I,et us <•< insider the :i)>f»liratHMi of this methyl in 
i  s|ieiitic  i a>i     Ihe s\>tem of ei|iiatlons is given a» 
;..|lows 

.».,...»   i,     2 \ 
I,       ¿>,   •   r,       2   \ 

r,  +   t, + r-,      S  j 

and i, 'Hi i all m i)»!iitiiiles of r are positive ) • 
it is necessary to determine magnitude r,, 
which tiiagiiitiulc /      x¿ — X\ in minimum. 

In the given cane, the variables r», *«, jr, enter 
one equation onlv I.H us make variables ri and xt 

equal to ¡-ero, which we shall conditionally take as 
iildittmial ones, and solve ei|iiatioiis in r<-pect to 
each of the main \anahles  r*. r«.  rv 

We then ohtain 

t,       0; x.t      (l.i,    -I: x, - 2\ i-,       V 

express ihe ina'ii  vanahles and  Ihe value of 

Il I 

and 
for 

/ main  variables 

it   u> 

'i       -        'i       - ' -' ii, 
Y,      !*--«,  - - ...     : ('' 
/ r,. •• i, 

find nut whether die niinitniini of Z is 
n ichid at ihest values .if i,. I'\ i<U lltlv it is not 
the case, as / ran lie reduced by increasing >i 
However, the increase of r, i- limited hv the 
condition   i,  ~' 0. 

Iluis the tir.t of the equations  (2)  does not im- 
¡MiM   ,ui\   restituons on   i|   I as coefficient   in xt   is 
;».-i'i\c'. tin eijii.ilion tor i-, makes it possible to 
!II,II.I-I i, up to s ;„,,| ||„. eipiatioii for r( to 
tu.ii'inludc   11       2 onlv. 

1 .ikttur  i"i       J (and for i •..      II i. we ohtain. 

•,     (•:      i»     <».      i.-,     •'• 

I Ivi»  the   new   basis  from  variables  which  are  not 
equal  to  /ero consists of   i ,,   I, and   r. 

Let us exprès- again the new main variables anil 
the  mi .mint;  /   hv  non mam   variables: 

i.L 

From the equality for /. from the same considera 
turns a»  »ere mentioned above,  it  follows  that  its 
further reduction can I* achieved by increasing the 
magnitude   xt 

\nd a* it follows from the system of equa- 
tions i.'i, limiting th- increase fot jr> is the equa- 
tion for is. only, making it |io»sihle to increate .r4 

up «i. 1 only t jr« — 0. for x\ — 1 w* have j-, = 0). 

'I •2 •  2...      r« 
1* >• .  .<...      >t, 

«V \      ,irj -*•- i. 

/ 2-    «.-   *    <4 

Thus we obtain 

-r4 -- 0. xt      1;  Jr, -4; Jr,   ='*,  *» .- 0 

We  obtain   a  new   system of equation*,   repeating 
again   the   procedure   of   replacing   main   variables 
(now   rt. Xj and   r, )  and the value Z hv non-main 
variables 

n   - 4 -  'xx,        V,.r» 
x¡ -   1   ¥  ' -jjr4 - '/JJ-, 

r, ~ '<      x,      Xt 
z •••- -J -: 11*4 +• Vi*» 

(4) 

The solution obtained is final bersuse any further 
increase of rt and r,.> does m>t lead to a decrease 
of Z 

Thus, for the final values obtained of unknown 
quantities    xt   -  4; fa 1;    rH   .    '• ;    r4        0; 
Tu - 0, we obtain the minimum value of linear 
function   Z 

Z =-l 
To solve niore difficult problems, the mam rules of 
metalled linear algebra are applied.* 

At one of the plants, the simplex method was 
successfully used to obtain the optimum quantity 
of rolled metal of three types, the monthly gross 
output of which in money terms was maximum 
(taking into account the given ¡lower of the rolling 
mills, annealing furnaces and an etching unit). 

The simplex method is of a labour-consuming 
character, however, it ca.i lie used for the solution 
of any problem of linear programming and high 
accuracy  <>f  results   is  ensured 

I"       CiIAFHKAL  MF.THOn 

This method is suitable onlv in rases when one 
of two variables {"m" or "n" ) is not greater 
than lioth , for three variables the solution of ihe 
problem becomes difficult, and for four it is practi- 
cally insoluble. The advantage of the method lies 
in its visual character. Moreover, it makes it pos- 
sible to understand through geometrical interpre- 
tation the relation lietween the solution of inequali- 
ties and the equations rnrres|«>nding to them and 
also the principe oí the gradual improvement of 
the original basis (programme i typical of the prob- 
lems of linear programming considered above. 

K.      T«ANSPOtT    MRTIIO»    l IHSTlli HI   rt VF. ) 

The method of solving problems by the transport 
method is describe»! in detail in a numt>er of text 
1 took s on the subject.' 

This method, which is one of variants of the sim- 
plex method, is characterized by comparative sim- 
plicity, but it has proved successful only in the 
solution of certain programming problems, in par- 
ticular, of problems relating to tlie liest organization 
of transport. 

•See M I Romakm. 'Kiemen«s of linear algebra—and 
linear programming", Moscow, Vitihan ShWol» Publishing 
H.nMe. 1*J 

7 See. for fxsmpW. th« ihnvr-mentmnrH handbook by 
M I Romaine.; alie O A Mihatlov, "Mathematical ttatii- 
ln» aad liMar vr«grinMrnng in the iteri ami iron industry", 
Mosto«. MetaflurgUflat. i%\. 
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The condition of M* «M* i* that »ti give« factors 
of the problem and alao all Anal multa should be 
expressed by ut» and the «am» «mit ef measurement 
If the* factors are expressed in different uniti of 
measurement, then the transport method can he 
u»ed onlv where we have the possibility of reducing 
tliem to a common unit 

Most of the problems mentioned in the firt part 
of the present report were solved by this method. 
A* wr have seen from the methods of linear pro- 
gramming described above, their common idea is 
consecutive transition from one variant (beginning 
with the given, evidently non-optimum) to another, 
every new variant approaching the optimum. 

In some cases of linear programming, a strict 
mathematical procedure can be replaced by a «.heme 
of approximate solution. 

(i.    I'ui»i  coauu-ATiON 

If by experiment the influence of accidental causes 
on a phenomenon under studv can be excluded, then 
we obtain a strictly functional relation: the strictly 
known magnitude of one of them corresponds to the 

magMturV of another However, it is not attainable 
very often, and then one and the same magnitude 
of mutually connected phenomena resulting from 
the influence of accidental causes will correspond to 
a number of magnitudes of another which appear 
with a known probability * 

l>espir.e this uncertainty, the relation studied is 
realized first of all in a regular change of the average 
value of the given distribution. These dependencies 
are called correlational and a section of mathematical 
statistics devoted to their investigation is known a 
the theory of correlation 

The correlational analysis is widely used for the 
investigation of the factors tnrliienctiig t'ie produc- 
tion process. 

let us cite an example of making up a correlation 
table on the following data 

V    12 13  15  r> 22 27 M 42   4*.   54    SS 

1     51 (A f>5 7) 7H 7'» *2 '* 102 10K 112 

I .et us group these data as in table 10 

" S« O    \   Mihai'-v.  "Mattiiin.itiiMl   ,t,iti,!n-  ^t>-i   lnn.it 
pr'Htrammmn   in    the    -teel   ami    inn    iii-tn •• \        M   « 
MetallurKinlit    I'*>! 

TABLF   10     lOMM.ATION S   HKTWCTN   VAHARLES     V    ANO    1' 

10-2» 

(lì) 

20-31) 

(25) 

35-40 

(35) 

fu-SO 

(45) 

50-0) 

(55) 

(il (SO él) TD 
((11 rod 

711 »d »il n 
(7<i «<• 

I       II'        II • I '• 
I '• . II' 

1 

The values of xu in the first column, give the 
limit* and average values of intervals of this indica- 
tion. The values of y are placed horizontally in the 
upper line. Inside trie correlational table frequencies 
are given which correspond to different combina 
tion, of the values of x and y. For example. 1. in 
the upper left corner, means that combination 
x -~ 15 and y  = 55 was observée! in one case only 

It is clear that Im, I m, n 11 From the 
¡lata in table 10, the straight relat'un of indications 
is clear: the greater x, the greater y; correlational 
and functional defiendence may he straight as well 
as i-verse. 

If the ineren»e of one indication corresponds to 
the increase >f another, then the correlation is called 
positive, but in the opposite case negative. In the 
example  in   talile   10. definite   average  values of   y. 

which we shall denote as v,. corre»¡» 
va'ues of i la\erage va'tie 'f V for 
average \alues of y '-orre.s|Kindiiig 
value» of i ) I 11 ii- ' .i!< u' c'( t'< 
i particular < average valu« of \ • t. 
ynen m table   I" i 

ml to 

'   '"•  I 
to       t 

differ-in 
lar'H ni >r 
•le given 
ill'll'loll l' 

I 

l.lUwivr   we   litid 

We cr.n represent the re-tilt- 
mg form : 

.Y 15 2=; .Í5 
t.s 75 «s 

obtained   III   t! e 

45    c: 

!•»»   lid 

I'll 

folio* 



Tlii» row of figures expresses the empirical depend 
eme it v on ">•", »rid depending on whether this 
eeaiation is a straight line r not one sjieaks about 
stt tight or iwm-Htiaight i*""''1«"*1" Similarly the 
empirical line of relation of * against v may be 
drawn 

lieeattse many correlation dependencies which may 
IK met in practice more or less approximate to the 
straight line, the corrélation equation of the following 
kmd  I-. of treat  importance 

\ ,       J  i   /' i" 

I mi !i .|e-n>ii,itioii we mav mention some con- 
••epi, wind in,i\ Hiten be found m a corrélation 
a na! v >is 

M lytiitiil. ••! i r, is railed ro-vatiation of x and 

v   it 

i. »,„ i i        r i   i v       vl 
f- 

(II'ITA-I the i o vuiition is a mean product of 
un mini-,h.uioii of deviation i and v from their 
average  \ lines 

M.^nitii'le 

Li  i 1    "I 
\ 

is tin i|iiidi.itir mean deviation of variatile ri is 
cal'ed the inefficient of 'he corre'ation of ,r and V 
.•im1 iharaitcn/es the degree of re'ition lift ween 
these   van.llilcs * 

l'hts  e .«fri. lent   lias   the   following   mam   projier 
ties 

1 (..etili lent   of   correlitioii   r   is   alwavs   MI   the 
mt« t v .1       I *' r <      i   1 

2 !'IT r ; I or r 1 V and t are con- 
nected hv die following direct functional rel.ition 
v i • -' i . the sign of r deti rniines the -ign . f 
the coiti« eut '• I he neirit r is to • I. the (loser 
is the relation hetwren v and i to a pfiw hue 
relation. 

\     |   i  r      It the straight relation «loes not e\i~t. 
hut   the  .unilinear   cotre! ition   ran   exist    i for   ex 
ample, the following relation    \        <J   e-   hi    »   < i"2 

» .   Í I"I. 

For the linear relation in an equation f régres- 
sion 

v,      il   •   rr 

The cocttu lent . a regression '7' I .ingtd;>r co- 
efficient ot a straight line, means the increase y 
indication »hen indication r increases hv 1 When 
the considered magnitude doe« not !e¡>cnd on two, 
hut on many variables, the analysis is marie hv the 
method« of plural correlation This allow« us to 
«tudv the relation between manv magnitude«, using 
method« almost similar to those used for the in- 
vestigation of the relation lietween two factor« 

• f- T "HT'.|il(« of rile illation "f nieflkvnt of c -rrrUti- r 
ser i >    \   M l-.aiiov, if  nl    I »re footn. tr f *U vr 

If there is the linear relation lietween three varia 
hies   Z - ëi + by + c, Hie« matead of the maf- 
mtmie  x.   y  and  7,   it  is  better   to consider  their 

deviation from the average magnitudes x, y and 2 
The linear correlation between  the three variables 
will be the following 

/ ¿ A{< ri t I'lj - y) 4 < 

In this equation, coefficients A and B represent 
the coefficients of regression One can calculate 
them, for example, from the bi-pair coefficients of 
correlation r„, r„ and r„ between corresponding 
r anil y.  • and z, v and ~ 

Measurement of the degree (strength) of the 
linear correlation lietween z and the magnitudes -r 
and v is total (plurali coefficient /r, which is always 
positive and is in the interval from 0 to I 

The value of the coefficient of correlation R 0 
indicates the absence of the linear relation between 
Z and magnitudes of A and Y (however, there ran 
be a non linear relation between them as well). The 
value of the coefficient of correlation P - 1 indi- 
cate» that the straight linear relation exists lietween 
7 and magnitudes of A" and Y. which are similar 
to 7.  -- ax -f- by + c. 

To establish the strength of the relation lietween 
any two variables correctly, it is neressary to elimi 
nate tfie influence of all other variable« which are 
connected with the one under consideration (that is, 
we should conditionally assume that the influence 
of all factors on the magnitude in question, except 
one. does not van . In this case, the o>crh< tent 
characterizing the relation between two variables is 
called a sjiecial coefficient of the correlation The 
«|>ecnl coefficient of the correlation between X and 
7. is denoted by K„,„, which signifie« a measure of 
the linear relation lietween Y and Z for Y constant 
(the influence of ,Y on 7. only is considered». 

Special coefficients, which correspond to two 
variables on the assumption that an additional 
variable remains constant, are railed coefficients of 
the first  i second, third etc )  < rder. 

The properties of the specia' coefficient of corre 
lation are simihar to the properties of an ordinary 
coefficient of the correlation the magnitude, which 
is equal to »ero. corresponds to the case when the 
linear relation does not exist (between X and 7. \. 
The vaine, equa! to 1. corresponds to the case where 
the linear relation exists. 

The application of the method of plural correla- 
tion in industry ha« shown that the relation between 
the variable« under consideration in many rases 
turns out to l>e linear or clone to linear Thus, u 
the result of one of the investigations concerning 
the dependence of coke costs in the blast-furnace 
production for .100 various production factors it was 
established that 15 factor« possessed decisive in- 
fluence of which only two factors (the sulphur con- 
tent in raw iron and the durability of lining) were 
coupled with independent variables (cost of coke 
or carbon > as curvilinear In all other cases the 
relation was still near to the linear relation. These 
studies resulted in the improvement of the main 
technological and economic indications of blast- 
furnace opnatioa. 
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T 

At «H «i the 

prêt«« 
aWvkT     a^Wn^ñnW TPPMH    a>w    »WWr 

ftttt WMt VH 

•tf fkmnli ««rrelft- 
01    IM     IrAwWlnWTln»» 

capacity ai a 

»y Ac 

of eperation alter the 
 __ paint AJ a rena« of the earrelation anah/aia, 
which cnntintsM lac wicee weens an the saws 9^ an 
inraatigatinfi «f the time oí rolling of 2,100 mgwts, 
the tanchiiien wae drawn that a productivity ai 
\J0OO-lJOD tane per shift ce«M be reached at the 
anil and that at railing preMea ai an average laaowr- 

cheracter the mill'« normal productivity 
h  1,1» per shut.  At a rcawk ai the 

ntian of proexectson, 
surpassed  ita  dem 

capacity and raacKai 
ai the tecrclntional anal)»»«. 

Several  year«  ago,  the  designing  oi  unit»  for 

sumption of the coMrideitee ui the largest iaf ai 
tnbe with the crom Metió« where the tube hai the 
largest diameter Investigators P T Kmelienritttt» 
and N Y Pmiunhkma found by mathcmatHal 
methodi that there was practically no interrelation 
between the alwve-mentioned parameters. For ex- 
ampie, the coefficient oí correlati*»« Setween the 
largest outer dianu-ter and the thickness of the 
wall of the tut* was found to 1* equal to 0.O0OJ9 

The investigators recommended a reduction in 
the dimensions of the original tubes ami offered a 
new method of calculating them which made p..s 
stbUf a saving of up to .10 to 40 per cent of metal, 
a reduction in the volume of rough mechanical 
treatment of up to JO per rent an«! in increate in 
the productivity <>< rolling mills of Mi to oO per 
cent. 

This is but one of numerous examples of the 
»wccessful use of mathematical method» fur the 
evaluation of indttetrtal projects 
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i. mtwumt *TH/U. kmver* or nom* IVALIATW« 

\     ' HK I'wwihvt <>t m<Mf i  M M.i M H'N Hv  interin<1u»tnal  aspects of   inventwent   artivity 
is   meant  the  snalysw and fowwnVratio«  oí   mter- 

l.ntiuniK    «r..w»|i   i»   d< termine I   hv    »»mal   »«'• inrhi»tna!  relationship! mnWnriiVf the halftnre and 
iHilitu.i1  fai tur s  'iti ti»    HM   'i;in<1.   tini  ''V economi« <>nVien< v iti investment« and of the ecnmmtv   SS well 
fartor»   .tu   ih«-   other     Hi«    r«>!••   ut   fiotti   km»)»   ut a, criteria  and   iwoMeni» nf   rK«.trirnKM>*i  <nf  invent 
tutor»   i»  »ipi.illv   ini)x>rt;mt   .tini   a   ((fiierilU   v ili«! ment* !>v  «edoM or branche»  <»f the econoniv    W 
,„I,,I tv   i.umoi    .«•   Iet»-i mined nui   m the i as»   of thoMfh intertndtuttrial relation*  in rtevelrrçied econo 
.•< on., um   tu tur     MI« li  a»  land,   I ilxmr   i-n.|>it;i1   and mie» are :a*, i ruk» mofe numerous and cr>mf>4«r* than 
,,i,,¡'til,o„i    T'ir »umiliatimi  imi   ir» eler itinn of ero w   rlevelofrtng   i'o«ntrtes   the   rnnlvMH of  mich  reía 
IH.nur   i/rowth   re.iiiires   »octal,   p»»|tual   nul   in»fitii tion» in ftevt+ipHig countrien i» oí no I*** wi|w»rt¡wi< e 
i ..ini ili,mt'- and in»e»tmeiit» tmth in i ip«»l irood« „winf t.i the   special  senuthilitv   ni thnar  erinw«ite* 
,,„|   m   man       l'iii.ntv   <• mtiot   tie   given  ritlier   to •,,  »irncHiral  changes and  linhaJanCf    In  devekipmg 

, l|1(i,| ,,t  !..    ''nini.in"  inv»-»tmctit»    In  «mir  »tage» r.onomics    more    rapid    *trm-tiiral   change»,    occur. 
. ,t     lc\elo|rtiii ut       'minili      mv ntinint-.   mav    ni " >\ neu though inrr"a»e» «lav h<" «mail  »haoltttelv «peak 
|,.i,,ntv     l'-.f    . y iui|ili     ni     level» »ping   t. nitri rie-   mi mg   ovuttg  to  the  low   level  ut   development   Iti geli 
!..  .wniinl- m  'n  tlth Iitiiiii«   imi eleineniarv   fin , rat 

,ii,.u     m.i   m   .IIMI.I»-.I   I • »nutrì».,   the   Hamuli   oí 
'  '      ,.        , •     ,,r„ r.tv   ur.v ne im < stinent |*.Men* in. Ili-te, vari«m* »ctiv ;ttei 
iiniilii   i« tu,mi»       ni  "tner   |irrio*is   prtoritv   mav . . •  ,. . *   .       . _4 11   ' '     ,      .,' „ ,lir    ,,,.. It start, with a pr*hflHn»fy á*»m¡n o< dewtepment 

iliit.il   m\, »imeni»     Moreover     tu« ' ' ^, '.. 
,      , ' , ,        „,    „. i  , ,,,. ,ervmg   i- a  general  framework   M rewMfce  allora 

,* . km.,» „. mv, ,.mr„.» mav  I- „iter, onnr, ,»^<'• »r ^    «   ^J^  ()T,)mratl(m ,m,1 ,, iliiation  of ,...„ 

, . ,        M ,...,,. ,.r     t,,. '<   'lari,  Wlin   a   urrmnimry   urngn  IH   urTroim»!!. 
,,,n/n,i     LI   i iiiit.,1   invi-, nielli»     Moreover     tu« ' ' ^, '.. „iKn,u ,| n.ii ,t-r\ HM  a, a  general  trainework   .if resource  allma 
i •••.!-  -,|  iTi\r,inieii » max   I»' intere,»mi-i ''"'  ' 'or ,"        ,    , . i i     ..  „     i ...,l, . . .     ,,,     ,„,   „i,M.. tion   It tn. Inde» préparation   utd ev tlimtion of »nil 

''"•' •m,-''M" ' v. ,.|.i ti  proiect,  a,  well  a    mipl.-tnentation   iwi »ut 
t  IL. i,i>t!.   .n        itti   t'v.1    llflitt       HI       \ > ' • ' ' 

nr|.,e 
Muli ,1    M,-.10ni i. .n -     iti'l    '.imi.ni    nue»t tient»    in 
,  ,1,1111,11 M lining  'or m«   > -»1 ,' ¡t-'unent- ,    'MM   pre. 
,.,,   ),,,]«,   .leal»     .ni«    vu!',   •   ,-"tiì   i','.e,tinen!»    mur 
[,,,,|,,lv    «itf,    ,|lH,!iil,l|l.    "i    Uvei     :-et.   fr  un    il, 

•h!.-! null-   tri ,1   ¡unni   ut   \ lew 

»éditent »n)iervii*iim and evaluation of the chi »»en 
prop-el» liiirrindu»trml relation» um»! I* 'aken mto 
a*Toiint at »Il thes* »tage», Uit thev »n>ear tn con 
leiin-d forni at the project evahialioil »ta«e Thai i» 
the »tane at which the preñen« paper áNM wuh the 

i   ,|,1t ,i  „,. , .i,,,, ,,|, ,n  tixr.l   ,-Kt, mav   '•>• ilt»»i i-oii»ideration   of   mterindu»tri¡il   asjwrt»    We   lie-in 
, , ,|   r   ,|,.||].    ,,,   liner  (frmtii,     m» e»1 "li ni •    inné I    it »iti;   the   ca»*-   ,>f   developed   eronniiiie»    pari« nlartv 
,    ...unit     i'   -, I'I, u Ulti, in "i    .r.tet   t.. ri.liwe i'..,t» ,,me   the   niefrMnf»   ret ominen,Ieri   for   and    n»e<l   hv 

,,,!   i,,   ,,„,,,,,      ,|,HIIH to it v     ,ii.|   coinpriito • ne»» dt-veloftinK loiintrie» hau   (jrown.Hit  of  tin    practit e 

,,„l   ,,  .)„   , a ,t.ii,'mu n,  ut 'tev\   ripa itie»   In in,.-»        ,,f the <level<»jn?d cnuntrie» 
,  ,,, ,  tli,   r     --il,   ..min .I   '»•   .|i»»ni|{iil»he,|   (»m i»«-h 

'"•l'In ""I      i»nt"v    l.t;tl|f»   i lerill.'-ltlotl    .||.|otlen |;      | »M.. , »..   •     l-vMIAnoN    '!»     I»>n*«l    M»iKRT 
vu.hniitK     it       »;>.« H"e,      m.i    • ,t ,Ml»hn»e"it   ..f    new K, KNrtM IK» 
,  i¡. ., il,i .   'i .-, '•   H  i'i m   M   t   \ ,« '••!»   m  rife i »r   "i 
-, . !,!,••.,tv               '   m   \. •..••',. I. ,»    i, ni,.,t i t»e» 11, ,tevek>|ied market ecown«»«, balanced growth 

. ,„•  ,,i   •'•.. ..   •  . .    ',!,!, I   on -    'HV   '•»   toti»idered   e ,,„,,, |„. regulated and  »timulated hv  the prue niecli 
. -...tv    I i«-   ' - '->, n't i'-   ''"   • x;.'„iii.>ii "t   ''" ,m,,„i     \, a orlili^   H   ihr   opinion   of   'he   majori!. 

• i,    .   ,i   ,i   t..'!..«     t',.   .' i.'v    vv-l'   -UM-   . -,   ",'.',' ,,   ,.,,,.„„,,!»(,   of   th >se   r.niiltrie»    »neh   mechani,in 
..,.,..   . •   •  .,   !    ,   -, i-   ,..,-..I    ,-   •'..   e.i i':.1'.I mi nt     -t ;, „(H   ,„,,    ,„,lv    t,,    ,n   r |iiihhriiiin   ttnt    al»>,   to   an 

, ,,       i-,  „ ,< , ,      l-i   ,|. v.'.ii-'l    <-r- inn,     "T'a. e , «i, nut   illoeation    »f  remmrce»   ,,t.'   t   'p»«iw»ptinial 
,,,,.,!    .,     •...•.».      ... '   ,II'.»•."•,'     ••    .f • \i»i!'ii;    t »>   I (,.,,,,   ,,,   ¿rnwtli    That   mean,   'hit    fee,»ioni«   nf   in 

.,,. ..  .,   i,,v    -'.   »m',     •'     ' •"'  r  -iifni'i   •'»'    ,- ihnilual   .ntrrf eneur,    l»a»r.!   -.n   'tie   hr»!   |4a«-e  im 
• '„   , ,t , ,l.,t.,ot ,,•    il  H. w   . t| - ,i •••»»   ''in  in  ,|iv fini [n.e,   ititi   tlien  on   .»tlier   n f, irniation    are   feneralh 
,,lk,   ,,,„,       „s    .».,.   !,•,,!    ,.     ,i    koiinr    ,ii,i«»ti.HM-e ,   „,,-,'     f. flrrni'iiji    ho»t,    ,-ii"eitt    pr, «hicflor,    imi 

'..ivnif   (...'»itt.i "v     i   nrei',1    ••III..H-I   on   'In    ••»''    • >f no i.»tii»euf   irtivitv    Wr mn    id<l   However    that th» 
J,.,.«.,.   ,.,.'•.,    .',,1,'iitt    .ii-l '.dun •    't'h«   '•»-••'•••luv .,.,,.    ne«'ia'ii»ni  »in  fnlri    n»   fniTtto,,  ,,{   oftfrniiyn 
and '»itti t'-a-etore Vl'er   i!>le t-> il'ii»trtle i'it      «o ti,„,    ,,'v   m  , »»#    .f i*-rfer»  t  »rii|*-ti'ioi,     i  roii.tifon 
,.|„ ,'e.| ;>t..l I, ,  ..    .1  „itcrli'iirii.l, ,i,  » .it'itiv.'iiirtil ;"i<i'ii!K    neve'    ",«•»     nid   even   in   that   raneonlv 

tl..v  -v    '\    .1,-».»„Hon   »»•.<     lì».     -     "i.'e   ! ft went ,;a.f   «m afeU      The    rer^mt, m   •>»    »IKh    rtipe'<er 

n.ini'i   ihn'of    ,; filmen'        m    *'• tion-   ti  the   »ira» .»rung  . ,t  the   l":re  n»*rr»m»m  •» 

;',!•« -ii.lv'    the   m.^   .»miplrv   tvpe-,>r.d,ict,ve        '»"etet   in   'he   immviiii   »   •!»    ,'«<'   n.W   -<l  «tit 
. ;.'.iiniti|¡     ''I  ititr»-vemnm in  o»o,l   Ir» rt..«,.e>1 »narke 

».    iti .„ae,      »-t.i!'     ;>l.inniil|f     :r»«"t    ute-iiiire»    of    e, 
t,    * r: to» •,   t'.  '. m-   -i "a'   r-» i»»i- 

(»*,.     »s„.U,«-. n .»mi     ».Inf   -Iff     •»tende,!   t..   i-t'ert   'e.«h   n|f'f»i» 



production andperhaps even <m a ¡arger «ral*-- in 

vestment   and   dtvek «pmervt   activities 

Private  proni   may   he   conuinVred   as  the   main 

criterion ul  protect  evahiatH-n i« developed market 

economies   It may he tneasitred by varmus formula;, 

rk-ait «H h in detail  in production, engineering and 

acconiitmg  hamifiooks  and   manuals    It   m usual  in 

such  formulas  to   measure  l>oth  coats  and   benefits 

front   the   entrepreneur s   point   of   view   at   actual 

market price-   ; with anticipations I, and to evaluate 

onlv the stane of the production process performed 

bv the fivcn project, disregarding it» impact on the 

e%iencv   of   other   production   units   and   activities 

Two mont commonly used types of calculation and 

evaluation   are   compariaofi   01   the   pav off   periods 

and  comparison   of  total   com* and   benefits  of  the 

project  bv  discounting  methods   The  first  criterion 

disregards the  working time of the projects and the 

time after the pav   iff period respectively, as well as 

tune preference aspects   It concentrates on the quick 

est  |MH*sible   return  on   the   invested   capital    on   li 

(jinditv ami on   reducing duration  of   the risk   The 

other type of évaluation   's  bused on  a comparison 

M total (investment and operating    *»*t* and tiene 

fits of projects, calculated at n arket  prices and for 

the   full   life   of   the   pt.i/ects    pr-sen'   and   future 

values   made    equivalen»    h-,    discounting    methods 

( j(reseti» worth or annuity •   ( onmderatMin of other 

(even   not   measurable)   factors   is.   of   course,   also 

reconiinended   in   both case»  and   is   in  tact   wideh 

practised 

Recent research  ha» also investigated the actual 

motives   of   investment   decisions   of   private   cuire 

frenettfi and   the   iakiilations   and   «"valuations   a»- 

tualh   |iertornied '   Tlie   results   point   to   a   modest 

i >le for calculation , routine decision« ire widespr*ad 

and. among  calculations.  pav off indicators ami «im 

phbed   cost benefit   comparisons   are   preferred 

Hrojec!   evaluation   m   developed    market   eci.ia. 

nues takes  into  «count  ititenndustnal   a-(ie<t-   <miv 

indire» tU   by   prices  and   market   stiidie.    h   is   -:»< 

jiosfd  that   bv   taking  prices  into  IOIISHI« ration  and 

hv  the use of market  studi« « ami  anal' ses of attuai 

and  espe.ted   (estimated   on   basis   of   lime   series 

demand  and   supply   curves  and   condition      invest 

men»s   may    l>r   correct!»-   all." »ted   to   the   -mietine 

of the economy   Moth kigKal consideratiofi« and pr a. 

tH-al experienre,  «itch as data on undrruliliiation of 

capacities,  teem,   however    to hir<t  at  .ktiru-ncirs  in 

this proress   It  la <|ltitr ¡fenerallv acknowledged »bat 

mutual  mliK-matton amo««  inventors   as  well  as a 

more or  1rs»  e*tentnve   and   intenuve  co •.idinalmti 

of   investment   plan«   and   |>ro)ects    may   !»   recom 

mewM   m   oVve!o;>ed   market   ecHtoiiiie« too    >uc> 

steps ma> rertaare the risk« ¿nd iml-alance« of growth 

Prtcei  serve  M criteria  of erncier* v    and tht v  »re 

als» relevant  fro« an mterindustrial  p«»mt  • •• uft 

Tlie wid»   am <>i  tases   »uhsidi« -   direi i   im eminent 

alWiwa«rM. aNfth/ar* id external economie-' ami social 

IV» fN» ».*%« -4 J.-he r Mr*« ant F*»m Ki»h <m 
tht t niir<4 \Wr. * * * itliams lmrr%an,m,,i •>».»•« 
. fmUft m Invtttmtm mmé Hrkmvmr Par» l"»V <»• 

•hi c> .««titwMfsf •*•*»»*% prr^ramm» ,t si* Oft |i i f »r 
•amaatma tVw 9,nm,mm i n-npnvivm ani ¡»vrioattww . 
-.•awn»»     a   twrvey   h»   Rrtrh   <t«»«r*erf   -Á   »h»    re.trr.I 

costs mduates. Iniwever, that this mrclmnisiii needs 

Corre»»ions in this resi>ect as well   To .piote  Kotiert 

Stone of tlie National I COIHMHIC 1 >e.clopinent I mill 

cil.   1>indoli     "posiuve   a« Hon   is  tiecessarv .   to 

make the economic system work be'tet nid tlw 

mes haniHin t»v whuh these are put into ctT.ii ( hie 

of the most important w;u> in vslmli this , ,m 1» 

done is to tiring private costs as nearly .is |«issible 

into Ime with economic cost to the otiinmnitv is a 

whole Another important area where action I* 

needed lo make th< 'market' work neo.-i is ihe need 

for a more rational and informed Las. oi reaching 

investment    leei-io 

(/ I'KUI Vl   I      i-y     I  !    \ I IO\      I \     I   I   \  I i. M  i   .       :  !» S N H' 

I i O MI M 11- s 

Within  the  group   .1   countries   known   m   I 'mie.I 

Nations    ferminolo, v    as    collieries    wth    cenliallv 

|>lanned econonut     i in.I among i'u-nni'n-        < "on 

trws  with  s<«-iabst  economie . i     I   '-   i!-o po,sit,le  lo 

make  a  distinction  lietwee-., develoi.i.l     n.l   • l> v «•!• •!• 

ing  countries    N'everthelV.s. from  the point  of  view 

of  »he pro'letiis discussed in the pn-i m    wid.    'In- 

distinctHHl   does   not   seem   to   lie   i-p.-, . ilh    trmttul 

I lespite iheir common features, sm'i   is puhhi   own« i 

ship   of   the   mean-   of   production,   and   . Mifal plan 

ning  wilh   similar  targets  and   jn.liif-    l1. n     .re    -.1 

collise   import nit dirtertnee-   imi.ni'  '   . -.- ...mi'tMs 

ami   m   Miim    of   i hem   siguí'» nit   i 'i -in > •     oui   i" 

provement.   an    going   »•>  l.ik«    i>i••• •    '     ''"    '"  ' '    ' 

of central  planning and administration  • t   the  ec  n 

oil'' 

f- ioni     t'.e     poni'     ot     \ I. w     of     no .   .1   ".     I ."-.!. 

and     pro us t     • \ahiati. a     proUcn-       '.        • n" dl\ 

,.l itmed   i. otionnes   '.. .\    perl. ..,-   ' '     •'  i'1'.   !   '" M.       It 

l'.e\     ire   classified   n  •'             .olmi'   '        '              '     l.'>!"i 

nini   but   according  »n   -i/e of ( '•• in" ••         I   shac   m 

foreign  tt ut«      1 lie c  ' a o  II.'< •• on- • . '.   1  ' .. .   ,. 

...    t<   . ami   tor   in. i.    of   tin     i. • t   •    "" • ' o 

.i.l,lem.      -nd    loi      |...rc       yj»riin '¡' : I        ,...,  •-' 

iati  'he  distin« tum  I »'tween    lev'oi..   l     '-1    I'    ' ! ••;• 

nig  e. oiiomie-     \s   l..r   si/c  nt   . • •• r t • * •        'd •'.    .,, 

t. .Migli   Made    'Inn    is   on   th«    ot,<    ;     .-!   '   •      -.   i-I 

I    llli.ll.    a    self   suttK Util    e-ollolio      Al'       <     I'opni    lion 

..I   ...it  ¿IK.  million    awl  .«I  "'«     "   n   i   .       I    .I'd 

medium  -i/ed   (OUiiltUs   ol   ei-ot   ¡ i  •[*     •   •ni'.i.g 

litem  Hungary i    with a high sh,,-.    ,. i'   'and 

nig  r..i.   in tureigr  trade 

I  .  Iiegm   Witti   the   roinnn.it   •>• .1 i   .«n't d! 

I>|.nmed e< .ni.rnt«- it» "' et» in-ln tu rt-.i'o'i ..' 

mves' ..«ni- 'and the new • •-< d.l -1 "• ••' • «< hi 

sn.ts i ire htianrcd tr'im cent.,! -t .e 'on.I- In -h, 

fr «me» rk oí a f.tr'v HetaiV-d «MO. < *-!<• idanu'a' 

• he central in sf ttllti. .its d. Urn "< ''a 'id ,,F.. ' 

tfl.nl     .  v|«-lldltiir»       •<    th;     ,..«..(«•. •••'      I   -tr.l  ..'.        • 

Vtv.'tii   doe. t''.   pr   «bu i e. e    .n.'   • >' • •. 

>.,<(      g.....»     I he   'mid     ,n,,ii d a    t- 

esfme.il-    .re   dislri'at»«1   among   "   i 

'rauche«  of   'he  rei»1"!     l'idi   .''.••' 

' i, .n      (nt     ^eiei o. a       A   '•       *      ' •* r ' 

l^ronc* -   . i n'raM       in '    '   '   oih. > 

ga'iofi  ' >  '..»et      ,  .«.f.Ite« 

,. I - M  M'.' 

' ;*,   » i,     ' »n.f.f "Í*. • * *it<t     Mao ^ 

•»< 



The   distribution   of   investments   hv   »mor*   ami 
branches is based in ¡he bist piare on the coords 
nated     production    programmes     of    sei tors     »mi 
branches   The harmonization of  such  sectoral   prcv 
grammes is effected through successive iteraeve 
methods analvsmg results, mi|ia(t on material and 
product balances I mostiv 'xpres«ed in phvstcal 
units), as well as on resources available for invest 
meni and operation I he first exjvenments started 
recently with the utilization of input out;nit and other 
mathematical rnelhods In this framework trir dis 
intuition of investments hv sectors and branches will 
In- evaluated from the |M>int of view of the require 
rnents of the leading sectors and balanced growth 

Special  efficiency cali illations and  project   PV   lua 
tions fa.-tíllate decision making  m  lite nie <<i  alter 
native  solutions of identical  project  targets,  that  is 
substitutive and technological  variants, and  variants 
for sure and location. In addition to partial measure-, 
synthetic   formulas  are   used   to  compare  cost-   and 
benefits per annum, benefits measured bv total value 
of output or value added, \ts o|>erating costs and by 
the   normative  charge   on   capital    This  charge   on 
capital   tnav  lie  interpreted  also  as   tin   opportunity 
cost  of capital, or  social   marginal   rate  of    ulestitu 
Hon between labour and capital.   >r prescription of a 
standard period of recoupment    In  order to equate 
lu.ie  differences  in  the  implementation  of   projects, 
discounting methods are also applied   The  rela'um 
ships of the new establishments with inptit providing 
sectors   will   be  taken   into   account   in   the   i ase   ot 
major  specialize!  suppliers   < such  as  thernn>.l«\tru 
stations  and  cimi  mines»   bv   evaluating  these   totai 
complexes or multi purpose protects   In other cases 
only .idditive  (indirect)   investment  requirements of 
the   supplier's   sei tors   will   be   considered    ( usts   of 
major s. mal ovcihead capital investments needed by 
thi-   new  establishment*  a e  also i alculated  and   in 
eluded   Corrections of actual prices to measure social 
v.ilin s are not   is a rule considered necessary 

In recent vears. ni,,cb refinement and differentia 
tion in these fornitila« has taken place in most 
centrally planned countries, with which we cannot 
deal here in detail" We shall mention only some 
characteristic problem» and modifications taken from 
Hungarian practite in connexion with intenndustrial 
as|iects of protect evaluation These may to some 
extent '«• regarded is typical for most countries of 
eastern I uro)«' The nuxlitii atmn» probabl\ originate 
in the full realization of the great importance of the 
international division of lat-our and foreign trade 
for A country the m/e of Hunfarv, so lacking in 
raw materials Consideration of the importance of 
foreign trade has lead to a ekise analysis of balanre- 
<if ¡«voient« effect* and to an a*»e«»mertt of the 
Vnetits of projects hv value of gros» or net im'put 
in foreign current y equivalent* !>ouht* about the 
adeouacy of actual poces ha* led to eapenenental 
uses of accounting prices  to measure domestic tn- 

' In «Mitton to nabwul HIWKKKIIH. tt* Fvalwtir» 
<>( jir i«»rn m lentrtlly planned rtvmomtm", m lnémH'mi 
fmt<m mté P>'*(hctm**j »Wir*« No I (Unna«! Natio«. 
publican« Sii« No «4 IIB 61 On M» Sosie! I'mo* 
recant warbt hv T S Htdmww may ka rie aw h— de il 
an* on Poiana. M   »»•»«•V. mmày 

put»   (rotta)   as weit   The  realisation  that foreign 
trade   increases  posstbilities  oí   substitution among 
project»  on  an extraordinarily   large  »cale is also 
very important 

According to thia frame of reference, projects 
serving the same goal may be and are in fact com- 
pared Efficiency can be measured only by equalling 
benefits ami comparing coats or by equalizing costs 
and comparing benefits Considering any export or 
import substitution as ways of earning foreign cur 
rencv these are identical goals with commensurable 
benefits and their costs are ta be mnwniied and 
may he compared This mean» that new project« 
should l>e choaen in order to make up for lack of 
capacities, moreover, since such lack may be elimi 
nated by reducing exports or increasing imports, 
these projecti can and must be evaluated also by the 
criterion of their efficiency as to earning (or saving) 
foreign exchange 

In Hungary, systematic investigations of the actual 
role of efficiency calculations m investment decisions 
are not vet performed Many indications suggest 
that the role of such calculations is fairly limited 
Intenndustrial relations and linkages of »ingle pro- 
jects have recently been investigated with more atten- 
tion Research is proceeding with a view to ensuring 
improved methods within the framework of input 
oí tput analysis and mathematical programming 
Si me aspects of this research and some proposals 
híised thereon will !«• outlined in sections F to H 
lielow 

l>       FJ»0|FCT    ÍVsl.l'ATlOI«    IN    W.Vtl.OPtHr, 
»iA«Krr  ECONOMIES 

I'roni the point of view of investment and project 
evaluation activity, only three characteristics of de- 
veloping as against developed market economie* 
need lie pointed out In developing market econo- 
mies, \he overwhelming proportion of investment 
expenditure and the vast majority of projects are 
subject to government dec liions and to direct or 
indirect government innWnre respectively ; sec 
ondlv, it is reeogniaed that tit* lunctioning of the 
market and price mechaniam is especially imperfect 
and needs correction ; thirdly, central nationwide 
jilanmng may he rar nimm weld and is widely »sed 
to promote economic development and the achieve- 
ment of social oh jet-five». A» tor project evaluation, 
private investo« judge immtmawt posaihilities in 
developing economie» essentially by the same cri- 
terion as in developed economies, namely, private 
profit Of course, they also take into account the 
special conditions of those countries frtek and other 
elements) and measure» of government develop- 
ment policy. Further analyaw it required, first tú 
all. of the prohleins, criteria and method» of the 
project évaluation to be carried out by central au 
tn trtties ano government aajencte» in developing 
economie» (either in regard to self financed project» 
<>r assistance to private enterprise i 

The sperme prnhknw» at? in i »aimant» m "wdar- 
deveUiped" areas were raised in the kteraHare m 
the subject some twenty y*aar« ago, and aaaay cri- 
teria of pro j «A evaluation, the we «tifi c*aaaié»valia*ia 

ion 



MM   KITIVNMM   ffQr   pffBLllIM   CWMimn   IWTV   m^nt 
suggested atta1 escusas«' nue«. From Hit multitude 
o( the proaoaed criteria aner  MNM tharaeterisek 
ones wtH he «notad here  The Ars* proposais (such 
M tttoae of J   I   Polak and N   S   Buchene* ) recom 
mended    as we may cali them «ow --"tcsrc* factor" 
criteri«   rat« of capital turnover ( uteremental capi- 
tal-output   ratin)   and   belanee-of-payments   effect 
The critics oí the»« propoaals recognised the use 
fulness of auch partial criteria but dented their fen- 
ces! application, since they implicitly Reflected other 
important   factor»,  in the  fit at   place,  labour   The 
more  comprehensive criterion  of   "sorti!  marginal 
productivity"  was  suggested  by   A    F.   Kahn  and 
others   This SMP criterion  measures national  in 
come matead of privile profit   Here, "sonai values" 
a* well  as  economic factors  are  to  be taken  into 
account 

The quantifaction of this SMP criterion, how 
ever, raises tenons problems* and it may be and 
has m fact been criticised for neglecting time aspects 
of efficiency The "marginal fir capxtm reinvestment 
quotient" theory put forward by dalenson and 
l^eibenstein aims at ma*imi«ing the ptr capita out- 
put potemial "at some future point in time" and 
gives—according to seme critics—an exaggerated 
preference to future growth against present benefits 
This criterion favours capital intensity, the argument 
being that in this ease the share of profit and the 
rate of capital formation will be higher than in 
the cat* of labour intensive technique! where a large 
part of the incremental output will be absorbed by 
wages paid to workers with a relatively high pro- 
pensity to consume Other proposait, such as the 
marginal growth contribution criterion (by Otto 
Eckstein) ©r the tune series criterion (by A K 
Sen) also ascribe an important role to the time 
aspects, but in a more balanced form The use of 
discounted figure» for both coats and benefits, as 
suggested by J Tinbergen,* is also intended to 
measure time effects. 

The d isr nation concerning adequai* criteria for 
project évaluation indicates clearly that in each caae 
(and eepecially m the ease of project! aimed at 
different purpaeei) many targets and constraints 
muât be considered simultaneously Some of these, 
however, cannot be quantified and it is difficult to 
combine even only the moat important consider a - 
tiona in a sing}* criterion or synthetic formula at 
measurement To avoid wane «JinVuhie», combina- 
ttutw of partial criteria are also ratoawnended 
tbroagti qualitativ* or quaiMitafiv« weighting of the 
uaually su »argent Méaga according to single cri- 
teria A survey of the practice <4 MX developing 
ceumrie* prepared by the I nrtasf Nations Divistosi 

of   »inwmii  criteria", 
Harvard Uatmtrtv Prase, 

at «ataeatieeJ «ritene * «a» 
i". IN«. * ta» y^mrn. faw« 

fMaiairliatmi la 

of Industrial Development* reported that three 
countries used multiple criteria with a weighting of 
the partial criteria, while the other three countries 
applied »vnthetic formulas I )isc(Hinting mcthoils ire 
used in only a few rases The Mommi on Fionotmc 
Ihfeldfim^nt Vrtijtit\.' |>r«'p«reil hv the l-.ronnnuc 
( onmnssion tor Ijitm \meru a. let mimend* Imth 
the »te of partial criteria and their combination hv 
weighting and synthetic formulas 

Two crucial points of project evaluation are 
stressed in the above paragraphs the pro!dem of 
multiple criteria and the time aspect of investments 
We turn now to the third crucial problem and the 
mam sul>|eet of this paper the interindustrial as- 
pects as they appear in the course of project évalua 
tum in developing market economics The need for 
an analysis of interimhistnal relations and effects 
in evaluating single projects is widely re< ugmseil. 
The following methods are recommended 

Kxplicit analysis of interindustnal effects and 
appropriate corrections on Ixifh the costs ,md 
lienerits sides of the efficiency calculations; the 
effects to he examined include both backward and 
forward linkages, recently, the use of input output 
techniques has also heen recommended 

I se of accounting or shadow prices in the cal- 
culations of single projects win« h should result, 
through a correction m the price ind market 
mechanism, in an evaluation leading to a con- 
sistent and efhcient alkication of resources, 

'simultaneous evaluation of projects already se- 
lected by calcula*ing their impact on scarce factors 
and uttiiiation ot redundant resources and, fur- 
ther in case of the availability of development 
programmes, hv checking their consistency with 
the over all programme ; this analysis may tie cm 
nected with the process of assigning accounting 
prices and with iimultaneous improvement in 
project selection ; 

Choice  of  projects   simultaneously   hv   mathe- 
matical   programming,   probably   in   consecutive 
steps, alternating  and  connecting  procedure*,   of 
over all and sectoral programming " 

The limited scope  of this paper does  not  allow 
detailed comment on  the methods suggested above 
and used  in  different  countries   On   the  practical 
application of all the methods dealt with above. R   N 
Tripathy contends    "In the actual formulation and 
implementation  of   the   policy   of allocati'*!  of   in- 
vestment, planners iti the oVvekiping countries may 
fie predominantly  influenced hv politicai and social 
considerations rather .han by strictly economic con- 
siderttiont '*  We   have  not   surveyed   the  specinr 
motives of investment derisions in those countries, 
hut it i« often pointed out by experts with practical 

• %n  "FvilMBtion   «if   protect«   M   protoni rwnl O   priva«* 
aaltrpriM fronntmci"   n   IndmitrtmiimHin ima  fm^tuttmly 
ÈmUiim   \i>   S,   I'maM   Nm<«t   puMic«!«««,   Sst*>   No 
•2 llll 

'Carta« Nanas» sswilicatna.  ««let  No     M II <~, } 
• W H I Ckmnr TJaulnamwm pjln >*« »«vt pm- 

ffrsflHMi". M L'aliai NatMM, F.c*n*m>, BwMrnu ft 1 mm 
.eat*»,«  voi   III.  V-    I.  Marra   1W« 

• "irMs h» ska chatre at «Miinml  s*»i«rts m at- 

aap  July AM. »  76 
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experience that simple rule-oi-thutnb, scarce-factor 
approaches or select i> m of "key sectors" predomi- 
nate This does nut mean that the potential role of 
efficiency calculations and project evaluation should 
Ite underestimate), but it may serve as a warning 
against extremely complicated methods and pro- 
cedures. It further underlines the importance of 
adapting project evaluation methods to real decision 
procesas and to the various stages and motives in 
those  proi ISM" 

K.     [VIKHMH STKIAL   ASPECTS   OF   PROJECT 
EVM.IAT10N 

Interiml-i-trial aspects will be reconsidered here 
In in t!;: p- ii11 of view of central authorities which 
have tu «valúate projects in the light of social and 
national criteria. It is assumed, moreover, that those 
authi'titles have economic means of influencing in- 
vestment utivitv ami that the required investment 
m tlu backward' or forward linked industries10 may 
not take place if it is solely dependent on the entre- 
pruieiinal imtiativf resulting from the stimulation 
>•! a Riveli investment activity. The interdependence 
oi the projects to be chosen may be analysed from 
the two points oí view of consistency and efficiency. 

Consistenc means that the implementation of the 
ptojects selected and the operation of the new estab- 
lishments contribute to the balanced growth or 
the planned i provisional» imbalance of the economy, 
thai the inputs needed are available and the outputs 
offered are in demand (jiermitting a provisional 
plumed imbalance I. The criterion of efticienc. 
involves consistency but also implies a further 
n tt H mm the degree of utilization of available 
resources ( including existing opacities i should not 
decline but rather increase, and the selection from 
amont; feasible projects must ensure the liest possible 
tulti'meiit 'f national objectives and development 
|HIIICV   targets. 

The establishment <f new capacities means not 
onlv an addition to ex-sting capacities at that stage 
of the production procès« but also affects backward 
and forward linked industries. The importance v( 

tl'.s,- linkage effects depends on the one hand on 
the relative value of the new capacities, and on the 
other hand on their place in the production procès« 
The lies» linkage effects will be produced bv cri 
pacitie iiianuf icturing domestic intermediary prod- 
ucts for other intermediary products for domestic 
use primary production has fewer backward, pro- 
duction of final good* fewer forward linkages 

I broreiicallv. consistency and efficiency should be 
an.ilv -id within a given time horizon for the whole 
duration cumulating and discounting total costs and 
benefits Ibis s ¡mssible in practice, and should f>e 
re<|i¡ 'eil toi- sunde pro|ect* (through the use of dis 
counting methods' For the total set of project«, 
and fni the ecn IüV as a whole, ¡t present» seriou- 
dirhcu'tirs ,'sinllv one typic.' or certain selected 
vt   is are .inalv»ed in this connexion. 

I« 1 >r a Incieli analyst« ^ the« Hlecfv <** A O 
Hf. tintan«. 7*. S»i*ç\ <'f h. ••••mi. ¡ *r<vl,fmmt. Vale 
t''«Tilt» PVe»«   I'M 

Consistency must be ensured not only during the 
periods of the operation of the enterprises but also 
while they are under conatruction (in the latter 
case in terms of availability of equipment, raw ma- 
terials and skills for the acheduled construction of 
the projects). To ensure the consistency of selected 
projects during the years of their implementation, 
total resources available for investment must be 
confronted with the requirements of the proposed 
projects. The scarcity of some resources, such as 
imported machinery, must be reflected in prices; 
factors of this kind will influence the choice of 
projects in their turn. In some cases, actual (mar- 
ket ) prices of these resources must I* replaced by 
estimated accounting prices. 

From a macroeconomic point of view, the total 
economy may be considered as a single production 
unit wi'h three primary inputs—labour, capital and 
imports, and an output serving final demand—con- 
sumption, gross investment and export. Strictly 
speaking, capital and imports, if not received as 
foreign aid, are not primary but produced inputs, 
since both capital gcads used for replacement and 
export goods paid for by imports must be produced 
by labour (and capital and imports). In this sense, 
the only primary input is labour, and its output the 
net national product (national income). Capital and 
imports may however, be treated as primary inputs. 
Capital goods represent a special materiali/ed form 
of labour, their availability is limited, their produc- 
tion requñes time, and they serve production for 
more than one consecutive cycle. Imports are limi- 
ted too, since as a rule they must he pa'd for by 
equivalent export goods (excluding the case of 
foreign aid and other sources of income), and the 
possibilities of an increase in export activity are 
limited and are usually accompanied by decreasing 
returns. 

Consistency in a broad sense may be denned as 
agreement between output of goods serving final 
demand and availability of primary inputs required 
for their production The flexibility of primary in- 
puts, first of all of capital, however, is strongly 
limited by the fact that th* production process is 
divided and organiied in single production units 
with given capacities, staff and management. Since 
the mobility of these units and the factors of pro- 
duction is "very limited, agreement between total 
final output and total final requirements of primary 
inputs .Us not mean consistency in reality; excess 
and lack of capacities and labour may exist sinml- 
tanenuslv. Therefore consistency must be analysed 
and satisfied not onlv by final goods and primary 
inputs but also bv intermediary stages of produc- 
tion, that is. bv sectors and branches of tlie econ- 
omy- The construction of new establishments add« 
new capacities, new production units to a given 
sector or branch, but at the same time may require 
intermediary goods from, or offer them to other 
sectors or branches Whether the projects meet the 
needs of consistency- or not can be evaluated only 
in the context of the whole system. 

If actual (market, prices reflect the true "social" 
value of the foods produced and inputs used by 
the n**v capViries. the efficiency of the project i in 
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the given »tage of the production process) may also 
be corree»1/ evaluated by the usual cost-benefit com- 
parisons from a macroeconomic point of view. What 
are called external economies and diseconomies may 
be analysed in each case separately. In most cases, 
however, we cannot rely upon the supposition that 
prices are adequate measures of social values at a 
given point of time and even less that they are 
adequate in a dynamic sense, taking itito account 
all the effects of the new investments and other 
changes over time. In order to overcome these 
problems, use of accounting (shadow) prices is 
widely recommended. A consistent use of account- 
ing prices requires, however, a completely new sys- 
tem of prices. Since such a system of prices should 
reflect the impacts of new investment«, it should l>e 
built upon an over-all programming of the economy 

From a mai roeconomic point nf view, each project 
may IK- considered and evaluated as a "bundle of 
activities" in different stages of the total production 
process. In this case, in order to take into account 
efficiency in the preceding stages of the production 
process (in the backward linked industries», in- 
stead of measuring costs of intermediary products 
consumed, total primary inputs should be measured 
(total in the sense of input-output analysis). Where 
the output is an intermediary ard not a final prod- 
uct, forward linkages may be considered too. and 
the efficiency of the final product (taking into ac- 
count further processing) should be analysed. This 
analysis may he performed by means of accounting 
prices for the intermediary products as well. The 
total primary input approach encounters, however, 
similar difficulties as the former one. Since primary- 
inputs are substitutive, they must be evaluated, and 
this needs availability of accounting prices for pri- 
marv inptits. as well as some kind of over-nil pro- 
gramming. Further, investments may lie and as a 
rule are allocated in the "linked" industries, and 
their impact on input coefficients must he considered 
too. 

Hoth approaches mentioned almvc—the project 
analvsis by us«* of accounting pri.es and the analvsis 
of "bundles of activities" of total primary inputs 
assume an anticipation of the project selei Mon and 
if its effects on the given projects to he evaluated 
and on the over-all development of the economy 
re jtectivelv. -\ third approach of efficiency evalua- 
tion may he called the simultaneous choice of pro 
jects This may IK- carried out simultaneously with 
the assigning of the accounting price« or may lw 
based on a more comprehensive programming of the 
economy Hoth procedures presuppose the availabil- 
ity of the whole series of "candidate" projects with 
the detailed data needed for evaluation a- w 11 as 
the setting of national obj*ctivrs and economi« • »oliry 
targets For programming*, further data a 'e re- 
quired, too, hut this selection of the liest u'mhina- 
tion of the feasible projects takes into account 
theoretically all the inter industrial relationships and 
effects Practically, however, this solution cannot He 
applied without many concessions, among them 
linearity and divisibility Evaluation of linkage 
effects on efficiency may he performed in a more 
simple   way   through  direct analysis  of  the   major 

backward and forward linkages. This procedure may- 
be combined with some elements of the former 
methods. The problems and practical possibilities of 
these different approaches will be dealt with later. 

It seems appropriate here to note the costs of 
projecting and of the losses caused by rejection 01 
thoroughly elaborated projects. Of course a mini- 
mum degree of maturity of projects is required for 
the first rough evaluations, but this tirsi selection 
should l>e performed as soon as possible in order to 
avoid unnecessary further expenses Feasibility 
analvsis of interindustrial aspects fiinns the most mi 
jMirtant part of this first selection. ( )nc of the best 
methods of a preselection of project-- stein, to be a 
preliminary evaluation and distribution of the in 
vestments hv sectors or branches of the economy 
Some major methods of project evaluation even 
require" such an analysis first by sectors. 

F.     MK.TIKMIS  OF   KV U.I  AUNC,   Till.  iONslsll-\i\    Ol 
I'kojK.crs 

Two   methods   of   evaluating   the   consistency    ot 
single   projects   will   lie   outlined   here   briefly      the 
material    balance    method    and    the    input output 
method.   Programming  methods  may   evaluate   t  <n 
sisteticy    as   well    but   they   also   .inaly ••     I-MHICM. v 
simultaneously.   They  will  be  dealt   with,  then tore, 
in that context.  Consistency   may be  evaluated   also 
by  direct analysis of the major backward and   tor 
ward linkages, but  this simple method dors not  re 
quire further treatment   All these methods and tli it 
combinations  can   he   applied   more   m    less   , \tm 
siveiv and comprehensively, depending  on  the  ba ac 
data  avaitab'e,  on  accurate checking  of  , .m-isti m v 
and on the level of development planning. 

The   designation,   "material   balance   method"   IT 

fers to  the centrally  planned  trotini on -   win-re   10 
ordination of material balances is the  mani  nistru 
ment of consistent  planning   These ha'.iiiee> include 
of course not only  materials hut the iiiijmiiint  its** i 
mediary and  final  goods,  mostly in  p-\-n a!   urn' 
The supply side of  these balances comprise-,   :mti. i 
patcd   production   of   existing   capai 'Me..   . q«i led 
production   of   the   new   establishment,   and,   a-   a 
mobile   item,  imports    ( >n   the  demand   -ile   antn'i 
patii! final demand   (including e\|n.rr-   and changes 
in  stocks l   and   intermediate  demand    n<    indicated 
Design  of  these  '»alances   requires an   "'.er all   pro 
grainming   of   the   growth   and   -!"i< ture   ,,f    linai 
demand, foreign trade, major interni' diate demands 
and so on   Further, the balances ,,r<   miercomiei te.l 
vttt  output   and   consumption   ot   '!••    i.itermedi.iry 
goods. The co-ordination  of  the balance,  is  c.irru-d 
out   in   centrally   planned   einiioiine-.   by    MIMI-SMíI 

steps, that is. on a trial and error basis    If material 
balances form a part of  ihr   actual pi inning  system 
they  may  serve   land  as a  rule they   do  serve,   a'sn 
as  means  for  evaluating   the  < insisten, v    d   single 
projects   In the ahsenre of such a system of balance, 
they  may lie drawn up for the niiim   materials and 
products,  bu'   this   nerds  basic   statistical   data   and 
alvi some kind of  over all   planning,   sine»-  balance 
items  touch  coriM-mptinn,  foreign  trade  and   other 
basic variables of development planning 
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The material balance method may be used not 
only for the evaluation of single projects but also 
for' groups of projects aggregated by sectors or 
branches, that is, for the checking of investments by 
sectors. THs is valid for input-output methods, too, 
which are especially appropriate for sectoral analysis. 

Input-output methods may be used to evaluate 
the consistency of projects in two ways: either by 
checking over-all consistency or by analysing the 
total impact of the projects. The first approach is 
well known. It may indicate the consistency or lack 
of consistency between final demand and total output 
by sectors or branches. We have to range each 
project in the corresponding sector and then check 
whether their outputs are absorbed and their inputs 
produced within the given system. A surplus of 
calculated total output rrrsus final demand indicates 
danger of underutilization of capacities in the given 
sector ; if total output lags behind demand, this re- 
fers to problems of supply from the products of these 
sectors. Inconsistency may be eliminated on the one 
hand bv changes in the structure of the final de- 
mand, of foreign trade, etc. which belongs to the 
competence of over-all planning, and on the other 
hand by changing the projects to be selected. 

\ similar use of input-output method may help 
tu analvse investment requirements from the point 
of view of consistency or to distribute investment 
sources. For this ptirjKise, we have to know the 
planned or anticipated final demand, the imports 
ami the further excess capacities unutilized in the 
base iK'riod. all by volume and sectoral breakdown. 
On the basis of anticipated final demand data, we 
may calculate the total output by sectors consistently 
wi'li final demand A part of this total output may 
be supplied by the production of existing capacities 
equal to the production of the base period, by the 
ptodiictinii ni the excess capacities and by imports, 
lb- ntlic! part is needed from the new cajweities. 
Investment expenditure required fur the establish- 
ment « if these new c ipacities may lie calculated by 
mean-, nl capital/output ratios 

A second approach based on input-output methods 
nuv measure the total input requirements of single 
projects lor groups of projects). For this, data are 
needed on the operating inputs of the given projects 
in the breakdown ->f the input-output table available 
la vector i Subsequently, the inverse matrix of this 
input output table will lie required. The vector- 
man IN product gives the total input requirements 
of the project which may l>e compared to the re- 
sources available An example of such calculation 
is presented in annex I This flexible method may 
lw applied also to groups of project» with the same 
output or to sector investments", or to evaluate the 
impact of choice of different technologies, etc. In 
the latter case, we have to calculate the total input 
requirement» onlv for input items which are not 
identical in the two or more variants of the project. 

Ihr first approach mentioned above presumes the 
aval .-»hilitv of a complete input-output table; the 
second mav be applied if only the technolofictJ 
land inverse) matrices are available The first ap- 
proach involves tome kind of over-all planning; the 
»eron.l mav be applied for i »ola ted evaluation» too. 

Both methods are burdened with the well-known 
assumptions of the input-output analysis. In both 
cases an up-to-date technological (and inverse) 
matrix is needed; that is, corrections of the basic 
input-output table (matrix) corresponding to the 
actual and anticipated changes in technology and 
import-substitution have to be carried out. 

The usual aggregation of the input-output tables 
is disadvantageous as compared with the matei.al 
balance method, but sectoral interdependence is dealt 
with more correctly by inout-output methods. Some 
experiments are proceeding with input-output tables 
in physical units which may help to resolve the 
problems of aggregation and may facilitate the cor- 
rect use of this second approach. Some elements of 
this method may be combined with the direct analy- 
sis of the major backward and forward linkages 
and this may offer a sufficient solution too. For this 
purpose also a "typical" technological matrix in 
some standardized form may give valuable informa- 
tion on the major linkages and may be fruitfully 
used. The possibilities of the use of some such 
standardized matrix will be dealt with later. 

G.   METHODS   OF   EVALUATING    INTERINDUSTRIAL 
EFFICIENCY  EFFECTS  OF  THE PROJECTS;   USE OF 

ACCOUNTING  PRICES 

Use of accounting (shadow) prices is one of the 
most highly recommended methods of considering 
interindustrial efficiency effects in project evaluation. 
All manuals prepared on this topic for developing 
countries include such suggestions. Elements of ac- 
counting prices (although perhaps not always in the 
>,tme sense) are largely used in centrally planned 
economies, and recently their wider application has 
been proposed, for instance in the Soviet Union and 
Hungary. Several methods of the use of accounting 
prices are suggested which have some common fea- 
tures but which in some respects differ significantly. 

A common feature of these methods is the as- 
sumption that the use of accounting prices, instead 
of actual (market) prices, givis a correct efficiency 
evaluation from a macroeconomic (social) point of 
view, since accounting prices are supposed to reflect 
intrinsic social value. There are differences, how- 
ever, concerning the following points: what should 
be meant by intrinsic social value ; whether account- 
ing prices may be determined by some corrections 
of the actual (market) prices or whether this need» 
a special procedure; whether accounting price» 
should be determined only for inputs or for outputs 
too and, in the former case, whether accounting 
prices should be assigned only for primary input» 
or for intermediary goods as well ; how accounting 
prices »hould be used, since they may be »ubstituted 
in the well-known formulas of efficiency calcula- 
tions oi »ingle project» or as an auxiliary instru- 
ment (guide) in the process of the selection from 
the total »et of projects. From the descriptions of 
the variou» methods used or suggested we do not 
alway» receive clear answers to these questioni. 
The rawing of these questions may help, however, 
to clarifv the matter. 
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As far as the meaning of intrinsic social value is 
concerned, there are two opinions, and consequently 
two ideas of what accounting prices should be: 
measures of actual social (macroeconomic) costs or 
equilibrium prices on an opportunity cost basis. We 
also find combinations of these views. 

In order that accounting prices may measure ac- 
tual social costs, the elimination of taxes and subsidies 
from actual (market) prices is often recommended 
as a first approach.11 Although this correction may 
help to eliminate distortions, some objections must 
be raised here. First, taxes and subsidies paid (or 
received) in the last stage of the production process 
by the output-sector, form only a part of total taxes 
and subsidies included in the prices. Secondly, in 
some cases taxes and subsidies reflect social costs 
(or benefits) and their elimination does not lead to 
a better approximation of social values. Thirdly, the 
distribution of profits in the prices cannot be as- 
sumed to be proportional to the costs they have to 
express (especially not in developing countries, in 
case of a very imperfect competition ) and the differ- 
ences in profit ratio may cause even more significant 
distortions. 

The practical importance of these objections may 
vary widely between countries according to the 
weight of these items. In annex II, some figures are 
quoted on the economy of Israel. As for the first 
objection, the differences in direct and total taxes 
and subsidies are striking only in some cases but 
in a number of sectors they may be considerei 
significant. As for the third objection, the share of 
profits is in most cases much higher than the share 
of the taxes and subsidies and the rate of return to 
capital varies in a large scale : if measured by direct 
coefficients, it varies between — 3 and oX, and by 
total coefficients, between 1 and 48 per cent. The 
(Lita on the Hungarian economy (see annex III) 
give a similar picture of the indirect effects of the 
sales (turnover | taxes and subsidies. The rates of 
return to capital vary similarly, ton; they are ac- 
cording to the direct coefficients between 0 and 71, 
and according to the total coefficients l>etween 2 and 
33 per cent. The second remai k in the previous 
paragraph cannot be tested by the available data. 

Some methods are used in Hungary which seem 
to avoid the first and a part of the third objection 
but not the second. By use of input-output tables, 
all (direct and indirect) elements of taxes, sub- 
sidies and profits have been eliminated from actual 
prices and the primary inputs of capital ami import 
have been converted to labour input (in wage 
terms). The indicators gained by this calculation 
(total macroeconomic labour inputs) are intended 
and used as measures of actual social costs." These 
indicators serve as a rule only for measuring costs 
of domestic inputs. Output in ca*e of exported or 

" See for example M aiutai on F.conomu Dtvelofrntnl 
ProftcU (United Nation» publication. Sale» No. : M II G 5), 
part II, chap   II 

HThe calculation wu periormed by mean» of an input- 
oMput table in lector aggregation ; the ratio« of actual 
and "< akulated" price« by »eclor« were applied to the 
correetKxii if the individual price» Experiment» are pro 
ceedin» with input output table» calculated by product» 
moitly expreised in phyitcal unit». 

exportable goods and costs of imported materials 
are valued at world market prices, i.e. at foreign 
currency equivalents The data on total macroeco- 
nomic labour inputs proves very useful for different 
analyses but their application to efficiency calcula- 
tions as accounting prices is open to criticism. 

Disregarding the deficiencies connected with the 
use of typical input-ouput tables ( some of them can 
be eliminated by disaggregation, by combinations 
with product calculations or with input-output tables 
by products, etc.), only four principal issues will 
be raised here. First, these "accounting prices" are 
based on data of some previous period, while in- 
vestments refer to a future period ; consequently 
they must be built up on planned, anticipated data 
(input-output table). Secondly, they exclude all in- 
come elements except wages. A part of these income 
elements reflect (or should reflect) social costs, or 
benefits. Thirdly, they do not take into account the 
scarcity of capital which ought to lie reflected by 
an adequate price system (this issue is under dis- 
cussion in centrally planned economics, but in Hun- 
gary it is already accepted). Fourthly, they do not 
reflect such intentional departures from prices as 
arc considered necessary to balance supply and de- 
mand. 

The first of these criticisms is acknowledged in 
Hungary and claims involved are met by some re- 
cent calculations, by means of extraixdations. The 
second and fourth remarks were |minted out only 
recently by the author and await discussion. The 
third objection is acknowledged and in some recent 
evaluations it is also avoided by calculating wth an 
"accounting" charge on capital ("added to the total 
macroeconomic inputs in labour terms) Some nu- 
merical examples of these calculation-, are given 
in annex IV. 

As ;.n example of a similar approach, an app'ais.d 
of MM ial profitability, of the rea! cost of foreign 
exchange earned in exports, the work of M Itruno 
concerning the ecrnnmy of Israel mav I»- metí 
tinned." He applies a correction of m.irket pines 
by taxes'subsidies and excess remuneration on 
capital over an imputed limit of H pet cent 

The alxive remarks on the Hungarian e spi pence 
may lead to the conclusion that a fomprehensiye 
system of accounting prices aiming at the mea-UP- 
ment of actual social costs is to In- built 'ip on 'he 
elimination and redistribution of taxis, sul, ¡<|i<-s 
and profits bv means of input output analysis • »r on 
a conséquent macroeennomir cost i ;il< illation I he 
third and fourth remarks refer to -( seemingly un 
avoidable use of some elements <ii np|»-ttimit\ io t 
accounting in this case too The rate of the > huge 
on capital should perhaps lie basi «1 on oppottunitv 
cost rather than on data of pas» [period, and 'his 
applies in soni«- sense (although it is drhateil m 
Hungary i to the foreign rurrenev exchange rates " 
Accounting pnces lia sed on actual si»-ial <,».ts <|n 
not seem to lie appropriate to measure the ..urial 
value of output  'with the exception    f intermediary 

" See   annex   II 
'•"Ihr j.'-iil <•-«» ht- • |.-i ! iri-ign 'urcti-v «• 

rati* i% *hr »t-Tagi» imti i".i»l marr<-r-r ••numi« 
input»)    >t  foreign rx. hange  earned   m eipor*» 

Uhrnjr 
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Roods), lor this purpose, another set of accounting 
prices should he defined. Kor goods circulating in 
foreign trade, estimated "world market prices" may 
furnish an adóptate starting point. 

( )n the general possibilities of the use of account- 
ing prices on an actual social cost basis and in order 
to answer the questions raised above, several jxjints 
mav he made. 

First, accniui.mg ¡»rices on an actual social cost 
liasis may be applied in the usual formulas of 
cfticiencv calculations. Their assignment is not con- 
nect! il with a selection from the feasible projects as 
in the case of accounting prices on an opportunity 
cost hasts These accounting prices may he used lioth 
In evaluate single projects and for the analysis of 
gtoups of projects i sector investments). 

Secondly, as a first very rough approximation, 
taxes, subsidies and transfer payments may be elimi- 
natili from actual (market) prices. Price changes 
must he anticipated in each case, l'se of input-output 
methods tu eliminate even indirect effects of these 
items mav result in some improvement. These ac- 
coutitmg prices may be used in the usual formulas 
titttli fur output and input figures. 

Thirdly, after tin .dune corrections, accounting 
puns are to lie defined separately for primary in- 
puts, sture these corrections do not apply to the 
valuation of primary capital and labour inputs Ac- 
counting prices must IK- determined for capital in 
each case, and preferably for categories of skilled 
and unskilled lalmur ton. For this pur|«>se. an op- 
portune cosi basis seems 'o IK- appropriate even if 
based on rough estimations. The corrections accord- 
ing to the second {mint yield some kind of account - 
mi; prices for unpolled goods, but the Use of for- 
eign currency pnci s and accounting exchange rate: 
in,iv    be  lei ollllllelliled   ton 

loiiitlilv. u actual i in irket I prices do not deviate 
tu in ..nial v due. ..ti a l.uge scale at a given point 
..I time, oiilv nindilii atioiis resulting finiti chaiig«-. 
,.!.i time an im In' to establish proper accounting 
pi i. es '.nue .11 !. modification- tequile knowledge 
..! 11 it m • ili M lupini nts \< neh 11 i.i s lie influe,iced b\ 
dis,.ion. b.i-i.l ou the sanie .iicounling pines, they 
Imi' HI e.uh case an apprnxiiii a'ive character. In 
ii.e ,.i lipid gtovvtit .a structural changes of the 
ec'ioinv vvbab mav mvtu in liveloping lountrics 
this ,(. ms to tu a valid aiguillent tor a simultaneous 
deli a mm ill. ui ..I acviiiiiitiiu' pi fie- and developiui ut 
plans 

FiithU. while an mi nit output talle is sufficiently 
del nini, the atti'iipt mav !* made to design a total 
svsiem n| accounting p'ue. n Meeting actual macro 
economic costs with mmplet; tetlistrihutii.n of taxes, 
subsidies and pi.'tit., by means of a macro 
economic «os! talentatimi FT tins pi irrise, the 
accounting prue .1 lapttal is needed titst. which may 
lie delinei nn an opportunity cost liasis. connected 
with the design of tltt overall development of tht 
economy 

i Vaimi;   «lib   the   pioblems  of   accounting   prices 
n  an opportunity  cost   basis,  we   shall  start   from 

th.    moderate   and   realistic   proposal   made   in   the 
ut   it ot the first group of experts on programming 

techniques of the United Nations Economic Com- 
mission fot Asia and the Far East.15 This seems all 
the more appropriate since among the authors of 
this excellent rc)>ort we may find Jan Tinbergen, one 
of the first and most respected advocates of the 
use of accounting prices. According to the report 
(p. 40): "Accounting prices are fictitious prices 
which may be assigned to some cost elements, or 
pnxlucts, with a view ti giving a liettcr approxima- 
tion of the relative importance of these elements or 
products to the economy", unfortunately, further 
questions aliout the >co]>e and assignment of these 
accounting prices remain unanswered in this re|>ort. 
From examples described, however, it may he con- 
cluded that the accounting prices of cost elements 
and intermediary products are to IK- defined on an 
opportunity cost basis; that accounting prices are 
to be used for final products too and that they must 
be fixed according to development policy targets; 
that accounting prices are not needed for each cost 
element or product hut only for the major ones, and 
that the best way to determine and to utilize account- 
ing prices may lie considered a trial-and-error method 
of tlie selection of feasible projects. 

It is characteristic of this type of use of account- 
ing prices that it assumes the availability of the whole 
set of feasible projects, and data on the total invest- 
ment resources and possibilities, including not only 
establishment of new capacities but also knowledge 
of the main development policy targets. Consequently 
this method may lie used only in advanced stages of 
project evaluation hut not for preliminary selections. 
Further, this procedure, with a mixed use of actual 
(market) and accounting prices, renounces the con- 
sistency of tlie valuation. A-. a rule, primary inputs 
such as capital, lalinur and iniimrt will all have ac- 
counting prices, but only some of the intermediary 
goods In order to evaluate not only the direct, hut 
also the indirect use of primary inputs at account- 
ing prices, we have to change the prices of the inter- 
mediary goods too Without such corrections, the 
bias of the project evaluation will de|>end mi the 
share of intermediary gonds m the total o|ierating 
costs of the project. 

Tlie logical way to determine acci uniting prices 
on an np|iortunitv cost basis is either through the 
pmieet selection method treated above or through 
methods of programming. Programming may lie per 
formed either In trial-and-error methods or tiv mathe- 
matical techniques such as linear programming. It 
is useful to make a distinction Iwtween what is called 

. project selection method and a programming 
method, in tin .etise that the former inrludes only 
the projects in he selected ami the latter all the activi- 
ties, i e existing capacities is well The former 
method generally assumi s a preliminari choice of 
pmieits. the latter tuav start without surh prelimi- 
naries 

The programming approach stems to be superior 
bu' requites much more basic data In case of a 
lumie.I  number of  feasible  projects,  al!  these alter 

t^ IVvrlopmrnt l'ro«r.i<Tirnmn Techi'itjiK* ^frw», /V.t- 
.ir.immiHij Tei knuftia i<>r Ktonomic Prifiifimtnl. feti* 
Shi ¡il   Ktit-rjnit   fa    toil   itnti   thf   F,ir   Fail   Unit«! 
N.tti-.ti.   putYirJM.iin.   ^a'p.   V. -   ftAUI'.t 
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natives may be included in the model and the pro- 
gramming method may give the projier project 
selection and the accounting ( shadow ) prices simul- 
taneously. A further use of these accounting prices 
does not seem to he required. The number of the 
feasible projects, however, usually exceeds the frame- 
work of the workable model. The projects are to l>c 
aggregated, e.g. by sectors and branches, and the 
shadow prices thus obtained may be used for further 
selection of the projects, either in the usual efficiency 
calculation formulas or by further sectoral pro- 
grammings. A similar procedure may l>e followed by 
the project selection method too. and in this case the 
accounting prices will have not only a direct dis- 
tributing but also an evaluating role. 

On tl," use of accounting prices on an opportunity 
cost basis, a number of {mints may l>e mentioned. 

First, as a first approximation, accounting prices 
may be defined only for primary inputs. The op- 
portunity cost basis for them may lie estimated or 
investigated l/y a trial-and-error method. These ac- 
counting prices may 1* apfviied in the usual effi- 
ciency calculation formulas. In order to reduce biases 
caused by neglecting the use of accounting prices 
for indirect primary inputs (riti intermediary goods), 
major linkages are to lie analysed in this respect. 

Secondly, accounting prices are to be assigned also 
for the valuation of outputs. They may l>e based in 
case of intermediary goods on opportunity costs or on 
"world market prices" (first of all for exportable 
and importable goods) ; and, in case of final goods, 
on "world market prices" ; on priority ratings ac- 
cording to the national objectives and development 
policy targets; on the elimination of taxes and sub- 
sidies from actual (market) prices, or a combina- 
tion of the aliove methods. 

Thirdly, the trial-and-error method of finding 
proper accounting pries may lie improved in differ- 
ent wavs. If it is connected with an iterativi' selec- 
tion of projects, criteria of dunce in harmony with 
development jxJicy targets mn.»t lie stated clearly. 
Accounting prices may lie calculated fur major 
(scarce» intermediary goods as well t such as eltc- 
tric energy >. If all candidate projects are iti. Hided in 
the trial process, the accounting prices will not have 
an iude|ieiident role The result of the last step of 
iterations giws Imth tl»' project selected and the 
final, correct accounting prices. Th< se prices may be 
used, however, bv evaluating even further variants 
of the chosen projects The selection of the pro)«,1 

mav be jierínniied in two stages, 'the tust --tage 
gives a choice of groups of projects and prop« r ai 
cimnting prices as above In the second «tage, the 
usual eftui'tiiy calculation formula-, may be applied 
for further  selection,  with  these  accounting prices. 

Fourthly, programming method» mav yield ac- 
counting prices with a better „pproximatimi than 
the project selection method The\ do not need a 
preliminary selection or suggestion >f projects and 
they make possible a freer choice: thev take iullv 
into account activities of the economy even if not 
touched directly by investments On the other hand, 
for programming Í either to 1* ¡lerformeil by trial 
and error or by  new mathematical methods* a great 

deal of numerical data arc needed on development 
policy targets, on resources available and other con 
straints, on existing capacities and on technologies 
actually and potentially used which arc not available 
in most developing countries. Programming methods 
may also be used in different ways, for instance, for 
a final choice of the projects when accounting prices 
are not needed more; in two stages as by the project 
selection metlmd, when the final choice will be made 
at the second stage by means ni the accounting prices 
obtained in the first stage; or in two stage», when 
for the final choice, besides the accounting prices 
of the first stage, programming methods will be 
used again.1" 

Where accounting prices are assigned h\ mean» of 
input-output or programming methods. tbe\ will be 
defined as a rule for groups of products aggicgated 
bv sectors or branches of the economy. Accounting 
prices for products must l>c determined In separat« 
calculations at a second stage. The accounting prices 
for sectors or Irranches may be fruitfully utilized tor 
sectoral analysis of investments and projects. Subse- 
quently, project selection thiough the use of account 
ing prices or es|ieriallv by programming max apph 
not to single projects but to groups <-i piop-it» In 
sectors or branches. This immediately pi.>\ ides an 
analysis or selection of projects bv »e< tor-. The »ame 
applies to the total primary input approach htsed 
on input-output analysis The possibilities and pi ob 
lems of sectoral analysis of investment» and protects 
will b- d. alt  with later. 

H.     Olttl.K     Million»    Ol-     IVV'   \tlSi,    ISIieiNia 
TRI M.   H-'KIi II M V   1.1 II' I »   m    run! I '   ¡  • 

The«'retical!v.   programming   method»   m.i\    weld 
the best project evaluation   but for dew Ioping totni 
tries,  owing  to the usual lack of data  needed, thev 
are   seldom   practicable    Therefore   otik   a   tew    •< 
marks v\ ill IK

-
 added litre on these 'in-tin >d     \\ e haw 

numerous i x.imples of the »met».tut  n>i   ot  n vhe 
matical  progr.ai  tilings ot   process  .maK -e.  t  •     <i 
tors  of  the   economy,  for  prujeit   evalo ilion   withm 
sectors. Thus, for iiv-taiic«-, in Untigli,    line n   p.. 
grammiug   method» have ln-t-n app;ied  t"t   • t« .»'••;• 
ment planning of the cotton weaving" oui >-tt\   pi',»t 
industry,   aluminium   iti.lusttv    and    -willen    t'•!• 
industry    I here concave  ptiigiailiimii).'   b.i     liei n   'i-'-l 
tool   \Vc are interested hen, howew-t. ,n tin- urei in 
dustrial aspects of project evaluation wbn!;   ite tal.m 
int i account  in sectoral piiigraiiiinmg   ti • ok  a  wr\ 
htniti-ii  .,a\ 

Some  exj.» linn n's .ai  nitiisew ,i.i',   'b.i      ,   '.<-i 
oinv  wide    pi. igiamiiiiiig»  are  kii   wn    too.   bnt   lb-, 
do not  seem  t.. ¿iw    lit' i I  pi "'-I't '  ' ". i- i.r i-'-i   >>•'•     ' 
selection.    'Mu    e-.|K i inn-it    now    going     .i,    m    l'a 
ilungari.iii    l.'-aaung   'Htm     known t,-. • ]i .<•'. 
planning.  ; -  an  -n ' 11 • v » - < • -a ' ton    •• - -, • i      '    i; ! 
sect ot.i' prog!   n n.ing    I -i •' .       -urn • n 11       •     '   w •' 

quo'.   II    il    (  ''.-:n • .    .'.   •   I-; i' •   ;•    i    • "•• • o   -'-i- 
lias   '.tri;   •!  -inj     a-,    •'•: '   •':.'. ""   a'    ..'•''    " '      • n    ' 

woti i-i ••     •."    :•        ' ••    "    ' ' ' ••     • 

1*  II,,    r. !    'in-'     si-it.fs!    ; f   .!/• ,ri liai,»; •    e j-, 
,  ,-•   !        ••,...    ,,<   .),,.   j, ,    ,„.,1,,,,   ¡,, 
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of programming can lie applied in a very detailed 
model of the whole economy. At best they can be 
used to determine the proper accounting prices for 
some of the principal inputs—labour, capital, foreign 
exchange and a few industrial materials -and to 
revise sector programmes. For the latter purpose, 
accounting prices are very important, since they 
make it possible to decentralize the analysis while 
maintaining the consistency of the result.17 The 
mei li« >ds suggested along the same lines in the Soviet 
I'liion, in the first place liy I.. V. Kantorovich and 
V. V. Xnvozhilov, arc intended to achieve appro- 
priate prices and not direct allocation of investments 
(tlie same applies t" the investig.'.tioiis now con- 
ducted io tin- lù-onoinic Institute of the Academy 
ni Scii nee s  in   I lungary ). 

An importan result of the over-all programming 
of the economy mav he a preliminary allocation (dis- 
tribution i of investments among sectors. Sectoral 
Programmings and single-project evaluations may 
correct this distribution. Nevertheless, this distribu- 
iti provides an important starting point for further 

analysis. The« »retical. computational machinery capac- 
ity, data availability problems of the programming 
methods arc not treated here, but they cause serious 
difficulties fven in develo|K'd economies. Their solu- 
tion seems to be attempted first in developed coun- 
tries 

As a rule, accounting prices mav yield a proper 
valuation tor primary inputs, but they can hardly lie 
determined CM-II for major intermediary goods. 
Since the indirect use of primary inputs via inter 
tnediarv goods may often exceed their direct use, 
this mav reduce the |>nssibility of measuring inter- 
iiiiliisfiial efficiency effects on a larger scale. These 
difficulties may be overcome not only by assigning 
accounting prices fot intermediary goods, but. even 
more easily, bv calculating total primary inputs 
kiscd on input output analysis. In this case, account- 
ing prices are needed only for primary inputs (as a 
rule for major categories of latwMir, capital and 
tmeigii exchange i or even failing pro|>er account- 
ing price-, alt« illative variations can lie simply ap- 
plied i-, m the case of parametric programming. 
These total primary input figures may l>e used in 
the accepted efficiency calculation formulas on the 
one lumi, and  tor other analyses on the other. 

Some further types of analyses fa sed on total pri- 
lli m input data will be mentioned here which mav 
facilitate the evaluation of the interitidnstrial effi- 
ciency effects 

Bv means :>f an ordinary input-output table, total 
primary input coefficients may lie simply calculated 
for sectors and branches of the economy. Th-y may 
help to analyse the characteristics of the sectors from 
a iiMcrocentnmuo point of view, the average impacts 
of investments in these sectors on requirements of 
primary inputs They may help the formulation of a 
rational structure of the economy by sectors In 
order to eliminate the influence of the actual   ¡ tnar- 

" "IVvflopmer.f polkiei and urogramm«", in L'nUtd 
K'tient, htonmmme BniUlm for httm Amrricm, yol III, 
No 1. March 1«M. p 71. 

ket) prices on these indicators, they may I* related 
to each other (as for instance total labour/capital, 
import/capital, etc.) or to the value of production 
at "world market prices" (foreign currency equiva- 
lents). 

The total input coefficients of the input-output 
analysis measure interindustrial effects within the 
limits of the chosen model. The usual open static 
model deals with replacement of fixed assets and 
exports as items of final demand. That means, for 
instance, that the usual total labour input coeffi- 
cients do not include the labour input needed for 
the replacement of fixed assets and for exports to 
be paid for imported materials consumed. Inter- 
industrial effects may be measured in a wider sense, 
too, by analysing further multiplier effects. The 
usual total lalwur input coefficients may he aug- 
mented, for instance, by the total labour input 
needed for the replacement of fixed assets and for 
exports to be paid for imported materials consumed. 
The ,e indicators may be called total macroeconomic 
labour input coefficients. I^ater, to the usual total 
import coefficients may be added the import needed 
for the replacement of fixed assets, and to the usual 
capital coefficients the capital needed for the exports 
to be paid for imported materials used. Some numeri- 
cal examples based on Hungarian experience are 
given ¡,-, T.T.r.nv V Tntal requirements of skilled and 
unskilled labour,"stocks (circulating funds), several 
kinds of energy and other scare resources or goods 
may be analysed in a similar way. 

Total primary input requirements for single 
projects may I« analysed similarly. In this case, 
however, the cost data of the project are needed 
in the sectoral breakdown of the input-output matrix 
utilized and problems of aggregation and disaggrega- 
tion are to be solved as shown in section G above. 
Various criteria may be tested on this total primary 
input basis, synthetic formulas may be calculated, etc. 

The simple methods of direct analysis of major 
backward and forward linkages do not need detailed 
description. I should like to emphasize the great 
imjiortance of these analyses in cases where more 
sophisticated methods are used. First it is dif- 
nculi to treat forward linkages and efficiency 
effects by most of the methods mentioned above, as 
for instance input-output methods, and they are 
often neglected. Secondly, backward linkages (effects 
which can well be analysed, for instance, by input- 
output methods Ï are examined as a rule with aggre- 
gate calculations. Many assumptions vitiating these 
calculations may he dropped only in case of a detailed 
direct analysis. The direct analysis usually involves 
only some major linkages, one or two connected 
stages of the production process, but then this is 
done in a realistic way, without aggregation, and 
taking into account such specific factors as capacity 
utilization, margina] costs, returns to Kale etc. The 
direct analysis of the major linkages and lets precise 
methods of analysis of the further interindustrial 
effects should be combined and for tingle projects 
thit may provide the best solution for an adequate 
evaluation of interindustrial effects. 
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I. CRITEUA AND DISTRIBUTION OF INVESTMENTS BY 
SECTORS OR BRANCHES OF THE ECONOMY 

In section F, five methods of evaluating the con- 
sistency of projects were analysed which may now be 
listed in order of their complexity : 

(c.l) Direct analysis of interindustrial linkages; 
(c.2) Material balance method; 
(c.3) Input-output  method of evaluating   single 

projects ; 
(c.4) Input-output method of evaluating general 

consistency, 
(c.S) Mathematical programming methods. 

These methods, as mentioned above, may and are 
to 1* combined. Method (c.4), always, and method 
(c.5), mostly, are to be carried out rather for sectors 
or branches of the economy than for single projects; 
methods (c.2) and (c.3) may be used both for 
sectors and single projects, while method (eli 
seems to be appropriate primarily for single pro- 
jects. 

In sections G and H, different method) of evaluat- 
ing interindustrial efficiency effects of projects have 
been analysed. The following groups of these meth- 
ods may be listed here: 

(e.l) Direct analysis nf inlet industrial effects; 
if?.) Use of accounting prices (both for  inputs 

and   outputs)   to evaluate  efficiency   at   a 
given stage of the production process ; 

(e.3) Project selection method: simultaneous se- 
lection of projects and assigning of account- 
ing prices ; 

(e.4) Total primary input approach   (evaluation 
of the "bundle of activities" touched by the 
project) ; 

(e.S) Programming methods (with one or more 
stages ). 

These methods may and are to be combined as well. 
All these  methods  may  lie carried  out   both   for 
sectors and single projects. Methods fe.4) and (e.5) 
seem to be especially suited for sector analysis. ( e.l ) 
for single project analysis. 

From a marroeconomic point of view, each pro- 
ject touches not only the given stage of the production 
process but a bundle of activities linked with it and 
it must therefore l>e evaluated, both for consistency 
and efficiency, by taking into account interindustrial 
impacts as well. As this notion indicates, inter- 
inrmstrial impacts, effects between industries (sectors 
or branches) are to be analysed. The methods avail- 
able for these analyses are suited in many cases only 
for evaluating linkages between industries ( sectors 
or branches) and not between single projects In 
other rases these methods require a two-stage evalu- 
ation, first at the sectoral level and then bv single 
projects. (For the first case, see th<- input-output 
methods; for the second, mathematical program- 
ming*.) That is one of the reasons why su toral 
evaluation, or preselection or predistribution of in- 
vestments by sectors, may be recommended A sec- 
ond argument may be raised from the time aspect of 
the*« evaluations. Projects may and are to lie evalu- 
ated on the basis of their full working time A total 
set of projects, however, can be checked for con- 

sistency, analysed for interdependent efficiency and 
co-ordinated with the development plan—by rela- 
tively simple methods—only for a given pint of 
time. This issue demands a two-stage evaluation, 
first at the sectoral level for a given point of time; 
and then by single projects for the full working time. 
Finally, institutional and organizational require- 
ments may argue for an intermediato project evalua- 
tion at that sectoral level, especially in llie case of 
development planning. I'. Rosenstein-Rodan has em- 
phasized that "estimates of priority can be more 
easily formulated for sectors than for projects vviiliin 
sectors.... Delegation of decisions as to sectors 
and dispersal of decisions a-, to single piojera com 
posing a sector seem to be the appropriate rules of 
programming. "1N 

Sectoral evaluation of invest nient s does not render 
superfluous the evaluation of single projects or the 
analysis of their iutcrinduMrial impacts I-ii'-t. single 
projects and not sectors ..re to IH- iliosen. >ccoiidlv, 
the constraints of the aggregated sector an.dv sis aie. 
well known and their results, therefore, are to In- 
checked by single project ,UIa1\M •suine selected 
"best" projects ot a given sector niav le.nieiioi (less 
efficient from a niacroecotiomic («nut oí view i than 
some "wrong" projects of another sector winch 
have been eliminated. Owing to i ' u oti.n vtiv rou^h 
aggregation, even a coincidence of the summarized 
input and output figures of the single projet ts and 
aggregate figures calculated fur the s.mie sectoi do 
not prove a real consistency. Sectoi.d evaluation of 
investments, consequenth, is not a -u--ii';i;i' tor, 
but supplements am' facilitati s sing!e pmpM évalua 
tions. The main fields of application oí the se. toni 
evaluation of investments aie the prehnnnaiv distri 
butinn of investment funds and the pte-finti<<n of 
projects by sectors. 

The preliminary distribution of imnimnn tnuds 
by   sectors   is  an   inijxirtaiit   ]>af   of  «1«-v-'opti.t-nt 
planning   in   centrally   planned   economies   and   it 
seems to be necessa'v or at hast  d< suable in 'ich 
case of central planning. Central planning requires a 
certain delegation of  decisions,   among other  those 
concerning investments   For thi-  • •ui ; - ¡ ,<. a prelum 
nary distribution of invtstnie- t   tonds is needed   In 
centrally planned  economies,   this  piehniiiirir.   dis 
tribution is based as  a   rule   f->r   consistency   on Mir 
material balance method  t e _' > and on du cet analyse-, 
of interindustrial linkages Ir I >. as toi effu icm v "ii 
direct analyses  led)   and  <n  a   moie   .r  Irvi wide 
use of elements of accounting prm-- i ' .' i   KeeeniK, 
in some countries fas in  llungiivi. tV  application 
of the other methods listed a!«.ve has been alten,pled 
too. A wider Use of methods based mi input output 
analvsis  Cc3t,  ir.4t.     e4,   nu\   I«   re ominen ''-il 
These methods niav   be  applied,   perhaps  tiv means 
of a standardized input output   matrix, l.v  develo). 
ing   countries    For   these   tabulations,   anoiintirg 
prices assigned at a sectoral level mav pone useful 
The   preliminary   distribution   <>f   investment   funds 
may 1* based on a ranking of  single pre i«-rt< pro 
posed, too, without any use of aggregate data 

'* "I'rotramminf   in    theory    »nd    in    I'slun   ¡ifj'tir»" 
Im nimmt (nlrria imi ii ,m«n   Crwth   'ter ¡vttvitf  5 
above), p  Zi 
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A preselection of projects by sectors may l»e recom- 
mended first of all in case of a great number of 
"candidate" projects and even more in case of a 
development planning with centra! and subordinate 
institutions. As for evaluating consistency, the whole 
set of methods listed above may be used, but per- 
haps the input output and programming methods 
(c.í-5 ) art to he preferred. To evaluate efficiency, 
the project selection method (e.î). the simultaneous 
choice of projects and assigning of accounting prices, 
and the total primary input approach ( e.4 I seem to 
IK" appropriate in the first place Subsequently, econ- 
omv wide mathematical progranunings may be car- 
ried out as a rule at the sei toral level and conse- 
quent^ tin v ma\  vield a preselection bv sectors too. 

The main criteria of project evaluation from a 
inaerò«-« oniioii'' (sociali point of view both for 
sectoral and single project analysis are consistency 
and efficiency The criteria of efficiency med further 
explanation. These criteria are to be formulated in 
accordance with national objectives and economic 
policy targets, and slmuld take into account, first, 
if |M(ssible total costs and Ix'nefits at social values 
(accounting prices i; secondly, the intermdustrial 
impacts and, thirdlv, the time asjwcts. This jiajier bus 
concent i ated on the problems of the intermdustrial 
aspects of t!ie project evaluation. The time aspects 
are taken into account at tlie evaluation of single 
projects as a rule bv the Use of discounting methods 
with an accounting rate of interest This accounting 
rate of interest inav In1 differentiated in the calcu- 
lations l>\ periods and it largely dc]M-nds on the 
over all design of development which forms .ui 
inqiortatit background to all these calculations and 
evaluations I •iscouiitiiig methods may be applied 
Horn anioiig the methods listed above: for direct 
auaKsiN and accounting price evaluation of projects 
(el J ! « nh ea«e . at the project selection method and 
ili«- total t'l'imaiv input approach ic.Ui with some 
difficultv and at programmitigs i c.5 i with serious 
difficulties I'ot sivtoral evaluations, when using ag- 
gregated data by s "dors, discounting methods can 
lianllv ! i- applied. Time as¡iects of investments mav 
IK- evaluated o-il\ with 'lie help of the accounting 
pr.i is ot '-.ipital. Then fore, as a rule, simplified 
formulas of calculation ma\ be recoinmcndi il for 
sectoral  evaluations, without discounting procedures. 

f-'or project evaluation, partial criteria. I'u-ir com 
bination with or without weighting, or one i ot more i 
synthetic formula arc generally used l'arti,d en- 
tena, as i rule, give a correct evaluation only m 
cases of protects »huh. from the txunt of view of 
th disregarded i",titii, do not differ signtticartlv 
I-'or this reason, ami p.irticulariv in case of sectoral 
evaluation, the combination of Mich partial criteria 
and or synthetic formulas m iv he recommends! ( >n 
the cost side, among the jartial criteria, the three 
primary inputs, te labour, capital, and foreign ex 
change must f>r represented in each case hv their 
nini or categories as e g skilled and itnskil'ed lalour. 
foreign currencies etc From „ m:icroecorti»niic point 
of view, the primary iii|nit repiirements are to he 
analv sed with the help of total input coefficients, 
i e bv the tiw of the total primary input approach 
i <• .Í >     Further,   besides  their   partial   analysis,   thr 

primary inputs may be valued and also added by 
means of accounting prices. For example, the follow- 
ing formula may lie suggested : 

Domestic value added at accounting prices 

Domestic costs at accounting prices 

This indicator has been used in Hungarian practice 
for statistical analysis bu» may lie calculated few- 
future periods, too. According to the Hungarian cal- 
culations, the nominator is the total value of output 
minus total primary inputs at world market prices 
(in foreign currency equivalents), while the denomi- 
nator is domestic costs at accounting prices based on 
total macroeconomic labour input coefficients (on 
total capital and labour inputs added at accounting 
prices ). An example of these calculations is pre- 
sented in annex V. 

In case of programming or project selection 
methods (e.4-5), we can take several criteria for 
maximum/minimum, and other criteria may 1« 
treated as constraints, fiy using direct analysis of 
interindustrial efficiency effects (el), various cri- 
teria may lie evaluated l.-ut primary input require- 
ments (and possibly total requirements) must not 
be omitted, either by this or bv the other methods 
mentioned above. Benefits may he measured as a 
rule by total value of output or by domestic value 
added and, of course, in accordance with the measure- 
ment of the costs. The correct evaluation must be 
ensured by the use of accounting prices and special 
benefits  may lie  analysed  separately 

We may conclude from our analysis that a project 
evaluation from the macroeconomic point of view 
should l>e Icised on a measurement of total costs and 
benefits at intrinsic social vaines. This requires first 
of all adequate consideration of interindustrial and 
time aspects of the projects. As a rule, however. 
both requirements may lie met onlv approximately. 
\nv methods of project evaluation, therefore, are 

burdened with assumptions and hypothetical ele- 
ments As J. Tinbergen jwints out. 'in order to 
calculate the full consequence of a certain investment 
mi the national economy one has to have a dynamic 
model of development of tb • economy (and even 
of the world economy !".'* Nevertheless, project 
evaluation may help significantly to make adequate 
investment decisions in order lo use national re- 
sources fletter and to promote develojmient. More- 
over, project evaluation from a macroeconomic (so- 
cial i |w>int ot view mav not only lie facilitated bv 
formulating national objectives and economic policy 
targets, but it also calls for more or less detailed 
development plans. Development planning mav facili- 
tate entrepreneurial investment decisions. 

I.    I'OSSIHII.ITIKS OF I SF <»   A ST ANI1ARDI ZEtl INPl'T- 
Ol   TPI  I    MAT»I\ 

The coefficients of an input output matrix are 
determined by a great number of different factors 
The major factors are technokigy, returns to scale 
import, price-relations, infrastructure In spite of 
these factors. »nnw empirical investigations (by \V 
I^-ontief. H   R   Chenerv, T. Watanabe and others» 

"Op cit   «tee footnote $ »bove), p 12 
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indicate a great similarity of input-output matrices 
in different countries. Further research has to show 
whether these similarities make possible the compi- 
lation and use of a standardized input-output matrix 
with special reference to developing countries. In 
this section, some basic problems and ideas related 
to the use of such a matrix in project évaluation will 
be considered. 

A standardized input-output matrix may be used 
to obtain an over-all picture of interindustry rela- 
tions, linkages and impacts and to make sonic numeri- 
cal calculations concerning the given economy. For 
both kinds of uses, the inverse matrix  (that oí the 
total input coefficients ) is needed and the matrix of 
the technological (direct input) coefficients has only 
an intermediate but important  role. The  standard- 
ized matrix yields information about the nature of 
the interindustrial relations, about the major inter- 
dependencies to be analysed, and this may be useful 
in itself.  For more precise analyses,  however, the 
standardized matrix has to be adapted to the given 
economy.  The task to lie resolved is,  therefore, a 
twofold one : to design a standardized  matrix and 
to facilitate its transformation in a national matrix 
In  case of   developing countries,   the   second  task 
seems to be especially important since  the charac- 
teristics of  these economies may  deviate  consider- 
ably from a "standard economy"  I use of backward 
technologies, special price relations, different infra 
structure etcì. On the other hand, the lark of basic 
industries which have the most interindustrial link- 
ages may simplify the task. Of course, in each case 
only the major coefficients are to be calculated and 
analysed. In the Hungarian input-output matrix for 
the vear 1959. for instance, of the possible ().(XX) co 
efficients of the 95 X 95 sector table, only 770 coeffi- 
cients had values of over 1 per cent 

Five major factors are listed in the opening para- 
graph of this section which have the most significant 
impact on the input-output matrix. From the stand- 
ardized matrix, one of these factors, imports, seems 
to lie eliminated in each case. The standardized 
matrix is to be calculated in such a way that its 
coefficients comprise the total use of domestic and 
imported materials; in other words, it his to I«' 
drawn up for a closed economy. Subsequently, each 
country has to separate the use of domestic materials 
and imports according to its special conditions, that 
is, determine the distribution of domestic production 
and import by sectors That is one of the reasons 
why the inverse of a standardized input-output 
matrix cannot be used without further improvement. 
that is. without the corrections of the technological 
matrix based on imports. Since the inverse operation 
may encounter difficulties in some countries tin- 
possibilities of the use of a tnangulari/ed matrix 
should lie investigated as well. 

Corrections resulting from the use of other than 
"standardized" technologies mav 1* carried out in a 
similar way, that is, before the inverse operation 
Effects of returns to »tile and oí differences in the 
infrastructure cannot be isolated by simple methods 
and may thus be neglected As for elimination of the 
lmiart of price relations, it is possible to attempt the 
compilation  and use of »n injwt-output  matrix  in 

physical units, but this would require a van de- 
tailed matrix. Some supplementary ligure-, on Mie 
major coefficients in physical units, however, mav 
lie very useful and such a supplement is to be recom- 
mended. 

The possible ways of solving the pene  problems 
in the  transformation  ( adaptation i  and   iw of  tin- 
standardized  input-output  matrix  nerd   tii'ther   in 
vestigation. If the standardized niatnx   is expressed 
in a common currency (such as the dollari,   lie o.r 
rectums  due to import and differences  in  technolo- 
gies may lie carried out in this currency, h\   means 
of exchange rates. Subsequently the matrix mav V 
inverted, evaluated and utilized in nianv ways «i'!i 
out  its   conversion   into national currency,   l'or   ni 
stance, the ratio of direct and total input <-orthcirnts 
measured in the common currency mav virld a yn-at 
deal of valuable information. More sophisticated iw s 
of this corrected standardized matrix  icpnn   soni'' 
further   calculations;  either   a   conversimi   mto   n.a 
tional   currency  must tie attempted,  or   the  related 
national  data  (on final demand, on smglr  piojn ts. 
and perhaps on the final results of calculations,   in- 
to  he   converted   into  the  common   curt cm y     lï.ab 
solutions  need  the  calculation  of .|«i i!   IM'Mino- 
rates,   a   complicated   task   but   without    wlm'i   'In- 
adapted matrix can hardly be used f• •* > x n ' nino« •' 
cal calculations and analyses 

As   for   the   use   of  a   stand.irdizt d    input.-opti' 
matrix   for  project   evaluation.   onl\     mm    po lnm 
nary issues mav be mentioned   A stand.o • Ito d ina'ux 
without  a national adaptation mav  -r. •   -.Vy   a ¡o u 
eral picture aliout  interindustry! Imi ..o     and ..n'y 
some guidance al out lin- niaior triti i • !• ; I1'!-'-  '" 
he  analysed    More   help may   be  ol.'.nin  1   10..0   ,i 
corrected version of tins standardized   01.011»    <   -i 
renions   are  to   l>e   made   1 »-cause   ..'    lo.poM      .,,,| 
some significant diiTerences m ti-c!ni..¡. „'y     1 '•<   <    ' 
retted matrix and its inversion    also n, 'be .   a ".. ,tl 

currency—mav give a Letter  insight   u '-> th.   ;  
industrial relations of the given ecu  .    re' '•••  ! • - 
possible   also   some   further   numen-.o       d. 1'  ' • • 
For  these calculations, however, tint-    1    '>.. a  \    1 
conversion of  the  lia.it   national da" 1     •<   '•'••   '-"   • "' 
projects in the common currency   I'    '' .    y. iy 
direct  analysis of  the Oili-Mtenc\  e fi i  the   pi. 
i'Tts  (eli may  1*' supplemented lo  at    .tipo' - ut; u» 
evaluation   of   the   consistency    imp.'- '       1 • >r 
analysis   of tin-   impar'-  <«\   priman    •ino'   " r>    • 
ment s,   the r ih uVitii n "f t'"-   rmy o-it--     of   labour 
and capital is needed as w« !'   These - .-• it- n    y   trf- 
calculated in a standardized form too   '--it   .s   1 t-i!- 
in this  case,  there appear  to be tin    i'...-t   .to! ni' 
differences  among   countries   and  CIMI .pieti''-    n 
tional   data mav   !>e required   Through   tV  'nip  -a 
the direct coefficient« of 'he primary   vp-Os   n-.1  'In 
inverse  matrix   «otal prim irv input • ..»•tinier'-  •..,-, 
lie calculated and analysed   Some me'V-K ,.• ; 1 . ., t 
(valuation based on input output anal   ..-  •'• .''   Afh 
earlier  ie4i may !>e used. t<«.   lor f...•'.,>   ,..,'-, ,#- 
however, a whole set of exchange r<*<     i- tnie,...,rv 
and   either  the  correrted   standardize !   -oatri»   o ost 
he converted  into  'lie natMn.I cirr-rnv  o»   1  g"--it 
number of national law  'lata are  to   '»•    on  .-»ed 
in'o the rornmon currency of the »t irvU"'t''d •• -' MW 



ANNEX I 

F.xAMruc a» CALCULATING tmu. NtuMtMirft m 
«r A IMJK1 AIMIM At i 

Mttilhjrgjr 
MM.MfMMTy   MtQ   1^9%TWffwM% 
Other atctal   prodwctt 
Electric pemmr 
Ruildin« mataríais 
( h»mtc«li, rubber  and plkttK product! 
Wood 
P»t*r ana1 prWtti*»« 
Textil« 
Leather, apparel 
Food 

Donwttic 
Imported 

^¿TJ* c 

fea 
I   I 

• 5 S.2 10 
15 44 a 
• 9 IS » 
4.1 SJ n 
31 S.7 M 
21 42 * 
SJ 107 M 

JI.7 «9 v 
0.4 15 49 

172 113 M 
0.5 11 4f 
1.0 19 12 
• 1 22 S 

737 1104 •7 
290 432 47 

TOTAL    1027 151« 

* <>n th« basis  <>( the HurtfiriM mput-oatatit tabi« for  ÌW1 

ANNEX II 

SHAM or aiac< T  AN» TOTAL TAHI AN» SIMIMCB  AM» arm;**« TO CAPITAL 
IN   THt ICUNOMY Or  I*I.AU.   IN   T*t   YBAI   1V59* 

J »mu mué «**««. Kt$mri He e 

Dirttt 

lpiHà/0r00Ê$ 

«„•••*• Dwfrt r«*af Tft 

201 Field   crofM -J.9 —IS 173 232 

202 Uvrit.ick 44 55 22« 311 

20.1 ( itru« 23 30 344 373 

JM Other   iffTKulturr 01 10 143 193 

20? Mimntj 10 .Vi 10.7 198 

JM KOHI 69 40 54 211 

2fl7 Teitit«! ami  aaaarft 5 2 9J 131 249 

2W V>(.**i and  csratMry 124 MI 79 411 

JO" Paper. artei*te*a •»• p»*li*Hi| 37 7J 53 11* 

¿10 Leathrr   artet    teWlwr  »ro*irti 14 33 23* 343 

211 Rttfctor ami   atasrtr »ro«Mi 43 14 154 m 
212 Crmnicai*. ot4  aaa *oa* «0 • 4 tí 7$ 

21J < M   rfMarin 01 1 1 -4.7 33 

214 01AM, revaeeurs aad remtM • 9 124 42 124 

215 IhamueM]   pa4*«ftiiif, 60 02 121 132 

21« ftamr   m—a>> I« 34 2« 71 

217 Matal   araejaect« 44 7J 44 134 

211 Mu.»—ry   mmé  ««Miel« 4* • 9 5* 129 

21* CeaiMntaftMHi   aoa avanaj 44 n« 7* 14 7 

Oí Martr«   »»»« 31 50 J4 17 

2» Water -132 -94 54 33 

.»2 1*4 IJLÎ ML4 

11 24 -40 -0 5 

41 

51 

47 

•S 

134 

»4 

M4 

«>«'— — — 
14* 



ANNEX III 

%*im Ut  HMCT   ANI  TOI»L  SALM  MU  AM«   lUB 
m T«a VBA« 1*59* 

IN   TBE   HUNGACIAN   tcOBUMÏ 

Striti H»»» imi Mahnern 

Ebctrfcaj   nwhnierjr 

EtKtrk *ow«r 

ItWBBf IM   fMMHC   pFOwaYtl 

P*ff 

T«HMt 

TrtMtart vW cnawiMMMcatien 

£>«wi Toft 

OS 23 
04 26 
01 3 2 

-as »4 
54 74 
50 74 
oe 14 
'î «7 
u* 230 
#• 431 
tl 132 

131 15« 
72 14.» 

»7 .1*8 
132 »9 
*>J 414 
Ifln 144 
03 17 
00 19 

1»« - 13» 

* In ptretiMaf« of the vil« o< output Total cncAWwttti csktilMfd from input nut pi* 

ANNFX IV 

t   CALCULAT!*«   AlCaUMTIlM   PMCM   OH    ACTUAL   MArWKIUNOIIK     ( «IK lAl  ) 
OHI   »AMI  IV   HANS   Of   IMrVT-OUlniT   ANALVIII 

i«C prttn tot (i) Wick and Hl« producta and  (ii) rtmttit and ..«nerrte 
of MM Hwfsrta« mattt-ottf* tabw for the ynr   I%1 

ElAMTLl 

A« 

(wr dato 

iíwtí í t«p*f 

;rh ' rmmi ama < <*(*#*# ^f IN<«4 H 

tèmrf t>f imhu of otitFwf 

« 

15n 
14 ft 
2*0 
24 4 
174 

KM) 0 

¿5*5 

•. y< •f met pritêt if* 190 wmi*i of naia* *t imtpmt *t uchml fnett) 

Hit 
ftiémlti 

«MMt ma mm*\Aì*%  pwd  al ine f»m 

(Ü) ir 

pMémtfê 

m.2 
K2ft 

5» 2 

447 

7ft5 

m 

•v* 

ìli 



ANNEX IV (f. 

C   Mttkodi of catcmtatum, ¡Uurtrmtod kj the fmpk of Ih* hrick mté té* froémU 

(i)   =   (g)   -   (fì)   =r   100   - 4.6 

(¡i) = ly) — </2) = 100 - Il 
(ni) = ig) - </2) - <rf) = 100 - ».1 - 230 
(iv) j= total  labour 4- total  import converted  m  labour   (bated on  avaraf* «at«  ai 

foreign currency earned by exporti + total depreciation conutrtaá ni taasejr 
(based on average cotti  of the  replacement <>f Ih»  Äxed  mMi) « 3*7 — 
76 + 8.7 

(v) = (iv)  X 1.75 = S6.0 X 1.75 
(vi) =  (iv)  + („ X 015 — 56.0 + 345 X 0 15 

where C._ — total marr« »conomk capital requiremant imiudinf riauinntmtt. 
o( importi  (ita taporta) and depreciation (fia replacement) 

(vii) =- (iv)  x 125 + C,m X 010 = 5*0 X 1.25 + 345 X 610 

ANNKX V 

F-X AMPLE or  I ~-t. OF TOTAL IHPCT (TJETru IINT8  FI« EVALI AT- 
IN(;    »f.- rum,   e HAUAITIBISTHs    ANB    iNTaamacìTtiAL 
KKH« IKM-V    IMPACTS 

Tw"   sfi. tors   will   he   analysed   hasrd   on   data   of   the 
Hungarian  input-output Ulile  for  the  year  l°*l. 

V    Hasti   aula 

OaM prr IM WHti af nk» «f 
««Mai at iloti pncti 

Aicoii'.ilmK prii'e» for output at 
tornirli currency equivalenti 
• H I- i 

Imported w«U uted at KCK 

ldr.it 
Iota) 

I jlv.iir    iti|nit    ' m   It)   4   tnati 

I >irei t 

Total 

( ¿piutl  roiuirrment 

l*re.t 

Total 

Total  -ri* r..iTninmc l*hr»Jr• 

I jr»»r   ( in  HI    • man vean) 

Impili t   ' *t Ft r. p 
* *ptt*l   ir<iuirrm»iw 

* Tola!  matrnfCtmiiaw labour 
'lid  total  drprartatK* cunvci 

• I)    Total  a*» run 
ht dep'eciaih* lor nf^afaaaaaa al 
W oennifct 

n   K»r 

.Verter • 

265 

28 
4« 

12 3 
1/2 

45 

8.8 
12* 

1*4 
244 

254 

3*5 

114 
257 

285 
71 

»2 

ANNFX V (foawtiaW) 
B.   Sectoral   ckmjtteñttú i 

Per 100 uniti M autaat. at FCC 

Total labrar (W   *) 
Total   macrnaeonomic   labour 

(10 -*) 

Total capital  muli imam 

Total  macrearflnnmic   ea 

Total import at PCF. 

Total taacroreanomic 
at rCE 

total labour ( M   « ) 

Total ¡napart at FCt par total 
labour   (10   «> 

•5 
813 

1.158 
IJ 

23 

142 

824 

J«**» a 

48 

77 

1,338 
17 

2» 

284 

821 

(.'    A tymtéehe firmala of rpVwarv ra<< •/«*<>• 

lobt /t Stri* B 

eil 
H.Ì 
783 

8.J&2 

It4 



EVALUADOR OT MMWTMAL PBOJBCTS IM AN 

hf V CMTí 

iNTMtoSjrTttMf «BVILOmiHT  lTmATtGV  AWI> 

CMtMTKHtS 

DWN« the 1»« twenty ytara, Hungary ha« 
changed from a relatively t*idt*d**t>»optd «tTicul- 
twal etijsrtry it*o a relatively drvetoped mdwttTial 
emmtry. In tin* pro«« At htgh rat* of itidw»tri»l 
grow** IIM ptoyed M impartant rote between 19» 
and lfü todssetrial production »crt*aed by 10 per 

il antragt  The tfowimw structure 
«f Hit cowMtry fhaiyd radically While m l'i» m 
dwrtry pcwdtoiwd 35.7 per cent ni thr national inrome 
and afrieulfrt e«»trib»tod ,wY5 per ««*. « 1<*1 

70.3 per cet* eí the national ttirotn« WM produced 
by mduttrv and ee**atraction and e»ry 20 4 per rent 
by agrtttnW«. According to tuitm data in 1<#41, 
4*1 per cent sf -he working population was agri- 
cultural and 22 4 ptr cent induitrsal, while m 1%1 
the agrietilrwral pnrtiwi ai th« population had (te 
created te 35 2 per etto and tht mdtjatml populá- 
is»« had increased to 31 7 per cent erf the total. 

Thaw  reasttt«   wert achieved  te   a   brfe extent 
thrwtgh  eattwtive mvettment  aettvrty    Before  the 
Second WorM   War, the »hare   4 accuemilttion m 
lettonal   nscotrw   WM no more   than   K 5  per  cent 
anmtally    During   IW-IW,   th»   proportion   in 
created to 2*>  per rent on an  aemual  average   It 
shawM he mentioned that, m  smne   year», the  in 
created atramutotkm wax at high  a* 3 S per cent 
Tina fact cannot he teen irem the stntinttrs because 
ef the rw-level, distorted price tyntem ( low price« 
«f tapi tal funda and high prieta rrf eonMtnier good» < 
Tht priée tyttem ertange" » 193*   Before the war 
smut  I* to  JO per etnt of total   investments WM 

»pent a« tnd»t*ry annually  while between 1 '»*<l and 
1%2. with rhe eneeptKm nf two yenes, the share of 

total   www »Une m   (Mrttay«   mrreased   to 
40 per eeert awmanv and in 1993 had reached 

a path, with 47 par rent af the total. We mention 
here  to indicato tftot,   (faring the  let» 

iwid   m 
Hungary to ivi sto »ut pi ubis um and alto tn re 
Hearth ani efjee imtlatom. in nr«ter In find the 
•rapar «rito ria fnr tvatwaton of in dna» rial pmterts 
There are MM retails, ton we cantili«. A course 

that we have fossetti tht sohrtmei 
the earrert system, principles and 

ria! presati evahawlirivi. 

may draw ftwtn mm twenty 
Mattina it that   toiwwitoliun af nV 

In Ata paawr wt well 

drawn from our past experiences, and next explain 
the new wayi and means we intend to use in ihe 
near future. The fcrst cpjestion is what facts and 
principie« have to be ruttaédeerd in older to forniti 
tote the proper criteria for project evaluation' And 
the second qtiettion i» what are the right criteria 
and the methods of applying them"' 

The second lesaon we should dtaw from the Htm- 
Karian experience--and this is prohahlv ihe imutt 
important—is that it ia mipos*ih!e to foruuilate 
>iich general criteria as to lie applicable in anv 
cossntry. at any time, irrespective of the jjivi n cir 
cuni«tances. Such joneral critrn.i ilo not < xisi 
( rtteria of project evaluation in K''m ral lepeii'l on 
two factor» development str.itegy. ami th«- «•«UIIOIMU 

situât Mm and pos^ibtlitiek of a given count t v at a 
given period (if time. 

The first factor,  however,  is not  itnli-|*-n«lenl  of 
the  »«"cond. and both ot  tlwni elianti   troni   UHM   to 
time    Hv   "develo|>mettt   ^trategv",   w    nuan   imi« 
term  iliv»lo)*nent  targets  and  the  in« ois   nipiirrd 
to fulfil them   on "econoiiiK- -liiiit mi   mil possibili 
ties '   we lake into cononlrration th«  t vistine amo ¡ut 
of  capita), lalxnir  and   natural endowment   and  in 
mat.tulional   framework    <>f   tlie   econonnc    .ntivit«. 
Since  Uith  ni  the  alxive mentiotied   t,t< f<-rs   «l,.iti({e 
over 'ime. the eritema <if project ( \ IIIIHIKHI haw   io 
(-hange  too    XH a consr«pieme.  etiti tia  ,m-   a!» ivs 
relative by nature   This,  of cours«   dur*  ii"t   nu iti 
that we are unable to formulate rel.itiv»-l>  stable en 
tena   fn s <-entrallv t'lanned »ystem it »oiild !»• un 
jMitaihle to elaborate invfitment progr MIHI«' for th«- 
economv a»   i whole  without  son»   kind  of  trtorii 
ehthtirated on the haul* of the two al»'w ti«-isti -neil 
ftotermming factors   In :« market rconotnv   of <  airs« 
where   investment   <l«'isn*is   at«   t»k«-n   tiv   ¡mate 
entariirise«, the conditsntui  and cr,   ' ia   ot   tb«   m 
veatment dettatomi are fhflFerent   fait tb«re   ir»   m.iin 
featwes rnmnion to  hnth   systems    In  reretit   v«-ars 
economic   rese in h   has   ilevoted   .(tt.iitMm     I« ah   in 
the   went   »nd   in   the   eaat    to   e»¡< rmietit»   which 
pros/ule  Jir'ifier  meth«Hl»   ré   ihoomof   the    ^4nnuni 
variant within fiven iinitntig factors  « maffwrimtN-al 
programming 

The Imitttng fart«wt are usua W oéVial ¡Ian« »n>\ 
devetopment prngtamme* prepurrd by «11110»; nnl« . 
«r (mvernments < Hi »h*» hes.,. rr<>«ntn*r rrHidel« »re 
inst* The mode»« ««sally »'*it with ft« limitine 
tortnrf ettattlisbed in the <dn« ial pr<^r»t*irtv-«    Tfies» 
MtMtNtg faitors  are   fisMlt      the  i»w»tel«   and  the 
iiySliinswi si/e <if the artivitv is «aUn^fed at 'how 
totsttmg fat tor« In <*)her word« thr criteria of th« 
•>pnm«'w vnMaiit are determined oi>«tflr the nmdel 

le nnxlei ««If 1« dot»mated by then    The nfiti 
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mum is always relative and depends on the evalua- 
tion criteria, while the evaluation criteria are deter- 
mined mainly by the development strategy. 

At the same time, research efforts are seldom 
directed to finding out the proper ways, means and 
methods of elalxirating a long-term development 
strategy and further to formulating a sound invest- 
ment programme on national and sectoral levels, 
applying the criteria determined by the long-term 
development strategy This is one of the main reasons 
whv it is so difficult to formulate the criteria for 
project evaluation In the re*1 planning activity, the 
criteria for industrial project evaluation have lieen 
decided with the elaboration of the long-term devel- 
opment programme In the optimum calculations, the 
criteria of evaluation are built into the model as 
limiting factor- and the optimum variant is a rela- 
tive optimum, in relation to the limiting factors 
dec ided upon by the targets and objects of the long- 
term development strategy We liase this statement 
on »he real ex;ieriences gained in the development of 
the  Hungarian economy. 

The post-war reconstruction in Hungary ended 
in 1(*47 1'>48 and a radical change of the socio- 
economic structure riegan The development strategy 
cialxirated by lending circles comprised such goals 
as sjieeding up the long term rate of growth, rapid 
m lustri.duation, full employment, complete recon- 
struction of agriculture and infrastructure, and an 
increase in consumption, thtts ensuring the com- 
plete economic and political independence of the 
country and the attainment of the economic level of 
the highly developed industrial countries within ten 
or fifteen years It was obvious from the beginning 
that the achievement of these ambitious goals re- 
quired huge investment Three variants of an in 
vestment programme were considered 

Rapid increase of investment in such i wa\ that 
consumption would also increase, however slowly, 
as investment and national income rose; 

Rapi. I growth of in. estui« nt at a stagnant level of 
consumption . 

Rapid growth of investment a! an alitudute de- 
li  asii,^  level of c. niimptioti 

At t'te ->.mie time, the economic conditions and 
pt»sil>i'iin-» were is follows external resources 
wete not available development targets bad to tie 
achieved bv ilonies'ic accumulation and resources; 
natin i' resources of energv and liaste raw materials 
weir ses limited .1 large |iar' of the main raw 
materials and ni.tcbinerv dso bad to lie unpor'eil . 
free laboiu o sources win at band hut the\ were 
mainlv derived tn.ni an unskilled agricultural \iUmr 
for e .iifTH'ii't'ue and ioti astrili Ture were SUTMIIV 

and tei hmrallv backward 'he econoniv had an 
open ' char.K'ei e\|«irt imp>rt .ens'tivenr»* was 

high tin^ltv. !u institutional Hamrwork had betti 
transformed from a market ernnotnv into a centrallv 
plannei! model t«sed on state ownership of the 
mean« of production 

The odirial drvelofiment strategy accepted the first 
mvrsfmrnt variant Rap»d growth of investment and 
* mn«W»«e inrreav of cofwitmntinn were the targets 
in tHe «rst five year plan c 1<M9.1f*M>   National m 

come was expected to rite by 63 per cent and con- 
sumption by 35 per cent. 

At the implementing of the plan, however, the Gov- 
ernment was forced to achieve all the above-men- 
tioned targets at the same time and as rapidly as 
possible. In consequence of this development strategy, 
the third variant of the investment programme was 
realized. Investment increased rapidly while con- 
sumption declined considerably. In this paper we 
cannot explain all the consequences of the develop- 
ment strategy. We shall therefore focus our atten- 
tion on the consequences connected with the criteria 
for industrial project evaluation. 

The aliove-mentioned ambitious targets decided 
by the development strategy and the forced imple- 
mentation of these targets within a relatively short 
period of time shifted the whole development pro- 
gramme towards an autarchic type of development, 
neglecting the open character of the economy. Every 
capital-intensive raw material producing branch fiad 
to lie developed at a very high speed, as liad every 
branch of manufacturing. This situation necessarily 
led to the dispersion of the limited investment re- 
sources: the volume of unfinished investments 
continuously increased ; the average time of project 
completion did not increase; and the technical level 
of new projects lagged behind the required level 

In consequence of the development strategy, every 
project providing the planned increment of produc- 
tion in quantity was considered useful and necessary 
irrespective of the cost and commercial profitability 
of the project; moreover, the basic criterion of a 
project was the maximum level of production and 
employment the new capacity could produce. 

The Hungarian experiences indicate without any 
doubt that the criteria for project evaluation are 
determined basically by the development strategy. 
We would like to call attention to some of the con- 
sequences of the applied criteria in an extensive 
phase of industrial development since this might be 
useful for some developing countries with an open 
economy where the extensive period of industrializa- 
tion has just liegun. In Hungary between 1°49 and 
lf'5.V the share of new construction in national in- 
come was about 15 per cent. The ratio of construc- 
tion to machinery and appliances was 5.3:1. ("It is 
worth mentioning that the same ratio in the I'nited 
States at the end of the nineteenth century, when int 
industrialization drive started, was atout 3:1, and 
after the Secord World War it had declined to 1:1 
Moreover, the 'lare of machinery had become a 
little higher than that of construction, i At the same 
time, m case of new projects the capital coefficient 

increment of national income 

increment of investment 

was no more than 0 28. while in old factories every 
une unit invested in expansion and reconstruction 
produced 3-7 unit increment. 

Between 1°57 and 1<**2, the constructiossHiMchta- 
erv ratio changed to 1 .VI while the capital eoemciei* 
increased from 0 28 to 0.39 In the first nVe-vear 
plan, about 35 jier cent of the national income wmt 
invested aiwl the national income increased by 50.3 
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per cent, about 8 or 9 per cent on an annual average ; 
between 1958-1962, ¿3.7 per cent of the national 
income was invested while the internent reached 
38.8 per cent or about 7 per cent, on an annual 
average In addition to this, personal consumption 
increased considerably. 

In the 1960s, investment decisions have been in- 
creasingly dominated by the criteria of efficiency and 
profitability. 

The basic shortcoming in our opinion of the devel- 
opment policy of the 1950s was that the open char- 
acter of the economy was neglected. Therefore, in an 
autarchic type of development, the basic criteria of 
project evaluation were necessarily reduced to the 
maximization of output and employment. In spite of 
these difficulties, one of the most important targets, 
that is, full employment, has been achieved. Indus- 
trial employment increased from the 547.409 in 194<> 
to 1,193,800 in 1962. Indeed during the 1960s some- 
thing of a lack of labour power is characteristic, indi- 
cating that the period of an extensive-type indus- 
trialization has ended. 

We are approaching a new stage of development 
usually referred to in Hungarian literature as in- 
tensive industrialization. The most important ques 
tion of this str.ge could he formulated as follows : 
wiiat should be the criteria for project evaluation 
in an industrial country where natural resources. 
industrial raw material and energy are verv limited 
and therefore a large part of the national inrome 
(more than one third of the gross national product) 
flows through the channel of foreign trade? In the 
following sections we shall try to summarize the 
new efforts and research, attempting to discover the 
answers to the above-mentioned qw-tions 

A.   BASIC ASSUMPTIONS AND THF.SFS 

1. Definition of the "open economy" 

An economy is considered to have an open char- 
acter when the actual and potential scarcity of 
natural resources and conditions makes it impossible 
to utilize fully the existing and expected capacities on 
the basis of domestic ¡esources. From this definition 
follows the basic characteristic of the open economy: 
the amount of foreign trade activity is very high 
measured by its share in national income, both in 
exports and in imports. The open character of the 
economy of course influences the criteria of project 
evaluation, both in the extensive and in the intensive 
stage of industrial development. However, in the 
intensive stage, this influence is much stronger 
While in the extensive stage the rate of growth can 
be increased by building a large number of projects 
of relatively low technical ievel and using the maxi- 
mum amount of labour and domestic natural re- 
sources in the short run, in the intensive stage these 
resources are already exhausted The more rapid 
the development in the earlier stage, the more press- 
ing is the scarcity of natural resources in the inten- 
sive stage, since capacities have greatly increased. 
The import needs of the economy suddenly rise to 
a qualitatively new level. Therefore, in an open 
economy (stach aa the Hungarian economy) where a 
certain  high   level   of   industrial  development   has 

been achieved, the implementation of any long-term 
development programme, even at a reduced, moder- 
ate rate of growth, is a function of the increasing 
export ability of the economy. 

This is the most important premise in an o|ien 
economy, which has to be taken into account in any 
sound development strategy. Taking into account the 
cumulative effects, one unit decrease or increase in 
export produces much more than one unit fluctua- 
tion in national income, in employment and in the 
living standard. This indicates a very high foreign 
trade sensitivity. According to our present estimate. 
one unit decline in export, through the decrease of 
import, produces 4-5 unit decline in national income. 
These conditions of course determine the criteria of 
project evaluation. Since the increase <•'" national 
income, employment and consumption are the 
function of the economy's export ability, the most 
important criterion for project evaluation < and at 
the same time the most important criterion of effi- 
ciency of the national economic actiutvi is the ex- 
pected maximum net foreign exchange rat nitidi 
(yields) of a project, or of the national ivmi-.mv 
as a whole, in the long run. 

If in the open economy the maximum <>f the IH" 
foreign exchange earnings is the basic ctit- n"ti, the 
character of the efficiency computations i, deter 
mined by this very fact. On the other hand, the 
criteria of sectoral allocation ami project planum),' 
are determined too. 

2.   .In experimental method for the . ah i</<i/i<>tt  <>\ 
net foreign exilumje ettrnimis 

The objects of the experiments are as fallows : 
(<i)  To   determine   the   net   yields   of   a    Mittle 

project   (that  is.  the difference  between  the  inputs 
and yields in foreign exchange for the e\|«rtr.l hie 
time of the proj-ct i, 

('') To determine the exjiected in« renient of na 
tional income (exprtssed in foreign ex' liante i pro 
duced by investment expenditure ; 

(r) To determine the expected net foreign ex- 
change yields in every sector and on this basis allo- 
cate investment funds among sectors (eln>o»ii,g the 
"leading sectors"). 

The first bottleneck encountered bv planneis in 
these computations is the price system In rent:.-illv 
planned economies, domestic and foreign tr id'- ptiees 
are rigidly separated Domestic producer |>ri< es are 
calculated in domestic currency on the basis of 
domestic inputs. In addition, producer (»rices and 
consumer prices are sejia rated !»>th for in lustri al 
!>nd agricultural pwidurts The changes occurring in 
producer costs are not reflected in < onsunier pru rs 
Taxes are differ' itiated bv sectors Therefmr the 
calculation ot real costs is ver\ difficult Since d'. 
mestic prices are separated from world market 
prices (while more than one third of the national 
income is realized on international markets i na 
tional income, calculated by dornest!, prices and in 
domestic currency, is different from the national 
income measured in world market price* 

In an open economy, however, where thr rfat ritr 
of growth is a function of export aMitv   'and ex 
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port ability is a fmiction mainly of costs related to 
international stambn's), the efficiency of a project 
or of the economic activity as a whole can he meas- 
ured only In the ne! foreign exchange earnings 
realized or realisable on the world market. In order 
to get the net foreign exchange earnings ot the 
economy (or a sector, or a project), we should be 
ahle to express inputs and outputs in foreign ex- 
change mi the level of world market prices. 

The first expriment in this direction started in 

VXA. and it is in progress. The expriment is called 

in our literature "world market price model". We 

had to provide two preconditions for the computa- 

tions: an input output table containing the quanti- 

tative relationships of sectors; and foreign exchange 

rates for comparison of domestic and foreign trade 

prices, substituting for the rate of exchange. 

SMTIIC'S 

In Hungary, since the use of input-output analysis 
is well known, the proper tables are available. How- 
ever, the formulation of foreign exchange rates is 
most difficult : we need the kind of rates that take 
into consideration the differences of the price levels 
of market and centrally planned economies. The root 
of the matter is that total domestic production will 
be calculated in dollar prices on the Imsis of the 
input-output table. As a result, first we shall be able 
to get a real domestic price structure and, as a 
second step, we might have a static comparison of 
sectoral efficiency measured by the realized net 
foreign exchange earnings of the sectors. The main 
steps of the calculations are as follows : 

First, the output of various producing sectors is 
calculated and expressed in dollar values, taking into 
account the average world market prices possible at 
a certain time. The total output of a sector is divided 
in two parts : 

TUTA!.  nl'TITT 

(;i I   \l,mi   /Turftti Is 
Relatively   few  products "f a  sector   which deter 

mine  the   sei tur'«   profile    Illese   produits  are 
Milxliviileil   into the  following  two  groups: 

I'riHliK-ts   f. r Products which arc not e> - 
export |Hirtrd   but   could   1*   ex- 

ported 

The world market pnces of the main pnxlucts are 
immediately given. In the case of secondary prod- 
ucts, we use fonigli exchange rates. For products 
not characteristic of the sector's production we use 
average rates of foreign exchange calculated on the 
national level, while tor products characteristic but 
not important for the sector's main activity we use 
aveiage rates calculated on the sector level. In the 
fonimi.ilion of product groups there is a liasic rule : 
in general to represent the domestic composition of 
prodiiitiuu m every sector as accurately as possible. 
Applying this nietluxl. the total outputs of the com 
ni'Hhtv pioihicing «ectors are expressed in dollar 
terms calculated in average world market prices, 
that is. line vectors of the input-output table are 
exptessed in dollar terms op average world market 
pnce levels There are of course, several difficulties 
to overcome during the calculations We mention 
bere a few of them in some sectors output is not 
homogeneous, price calculations of a single product 
are usually misleading and m such cases we luve to 
use pnce indices  i elated to product  groups. 

We have mentioned the calculations connected 
with the commodity producing sectors. This is. of 
loiirse, not enough We have to calculate the outjmts 
of service-producing sectors, such as communica- 
tions, trans|>ort and traile and also output of con- 
struction   We shall deal with these sectors later. 

As .1 «-e-vid step, the input of eonmioditv produc- 
ing sectors has to U- calculated, taking into account 
average world market prices in dollar terms, that i«, 
column vectors of the input output table have to be 
expressed in dollar terms Since in the first step we 
calculated output* "f commodity -producing sectors 
in iMlai terms and intcrsector relations are given 
K the technical c «efficients of the table on tins liasis 
thosr domestic material inputs originating from vari- 

ilo   Siumilary prviiutls 
A smaller part of output 
Product«    not Products    characteristic    of 

characteristic the    sector's    profile   but 
of the sector's having little weight 
profile 

otis commodity producing sectors are also given in 
the column vectors, expressed in dollar terms in 
average world market prices. 

The next input item of the column vectors is: 
import material. Dollar prices of im|«ort materials, 
however, are immediately given. The most compli- 
catesi items of the column vector to calculate are 
wages and amortization, which have to lie calculated 
in dollar terms too. ('alculatk)ti of wage input starts 
from the so-called "food basket". We take the 
average world market prices of th? products repre- 
sented in the "food liasket" in dollar terms. In this 
wav one part of the wage bill is expressed in a 
proper scale It is more complicated to compute 
those services which are used, hy consumers We do 
not have the pro|>er method, yet and many possi- 
bilities are under discussion at the present time 

The next input item of the column vector is 
amortization The calculation of amortization starts 
with the computations of the dollar values of invest- 
ment exjwnscs. Before that, however, we have to be 
able to express the value of construction activity in 
dollar terms. The output of construction cannot be 
determined from the cnmmoditv side Therefore 
wages have to be d"termined first and later, using 
various calculation methods liased on wage costs 
expressed in dollar values. out|Hit of construction 
(and i:i the same manner outputs of service-produc- 
ing sectors i will l>r ciini|Hited in dollar terms tin) 
At the pricing of amortifation a special index will 
be used which is a i|tiotient of the total dornestic 
pnee of investment-replacemen' and foreign ex 
change price of the same aggregate The sum of 
investment and replacement is given in the invest 
nient column of the table 

The calculations are accomplis!led on three price 
levels : 
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(a) On the level of average export-import prices 
accepted in 1961 among centrally planned economies 
in foreign trade treaties ; 

(b) On the level of average Hungarian foreign 
trade prices with the western market economies 
(in the case of products which are not exported to 
western markets we use the method of "price identi- 
fication" liased on comparison of technical-economic 
parameters of the given product) ; 

(c) On the level of average prices of one of the 
"main markets". 

When the above-mentioned computations have 
heen completed, we have the following results the 
balance of sector activity, gains or losses in every 
sector expressed in foreign exchange terms (in 
dollars) and the net aggregated foreign exchange 
earnings (direct and indirect) for the national 
economy as a whole. These calculations, however, 
are static in character. Therefore, as a third step, 
the model has to be dynamized. Since we do 
not have an input-output table for every year. 
the foreign exchange gains or losses calculated for 
one base year have to be estimated for other vears. 
or for a period of time, on the basis of changes in 
production, in technical coefficients and in world 
market price levels. The estimated foreign exchange 
gains or losses should be related to the foreign ex- 
change value of investment expenses in everv sector. 
The calculations reflecting foreign exchange gains 
or losses by sectors for 1961 will tie completed at 
the end of 1965 and dynamization of the model 
follows in the next two to three years. 

We indicated above that the first picture is a 
static one: gains or losses by sectors in a certain 
year. Therefore the next step is to dynamize the 
model try integration and get a picture of trends 
of gains or losses. 

]je\ us sup|K)se, as a first approach, that we wish 
to know how the foreign exchange lwlances of vari- 
ous sectors have changed l>etween 1951 and 1'*M. 
Let us suppose further that sector A had • 

Output $200 million 
Input $140 million 

Balance of foreign exchange     $60 million 

Volume of production in sector A doubled. Foreign 
< xchange gains of sector A interjx)lated only on the 
Iwsi» of the production index equal $30 million in 
1951. 

We suppose that the developments in sector A in 
the last eleven years were as follows | in $ million I 

Htltm.t .•< 
tkant* IH reta 

Yt*r ( kein indff titkamne 
'•"• '•• '* ?'"<  ••''"* 

W\ ion *» 
105.' ¡in 11 \ 
|VM 1W *> «•, 
1954 108 i't ) 
l'<5» Hi* 42 12 
1**5*» 107 45 1* 
W7 107 *'« IN 

m* 106 51 ¿1 
19Sg 106 54 24 
mi 105 57 27 
!%1 105 <*> Hi 

T<TTA.¿. »125 

Taking into account production increases onlv ami 
extrapolating changes of foreign exchange yields 
during eleven years, foreign exchange earnings origi- 
nating from sector A are $125 million total t dis- 
count effects are disregarded). We have neglected, 
for the moment, the effects produced by changes «>i 
the technical coefficients' lalxmr power, as well as by- 
world price level movements: however, these effect:» 
should lie taken into consideration too The proper 
methods of considering them are not vet elalmrated 
and various ideas are widely discusseli. 

At the end, calculated foreign exchange  increases 
by   sectors  have  to   lie   related to the  t.ueign   c\ 
change values of invested capital by sir-tor»-    \pplvmg 
the method descrititd  aliove, we ex|»vt   to  gel   tin- 
following results : 

In)  When the "world price model" i-. <•« m¡| «lrte«l. 
all basic data we need to calculate net foreign e im 
ings of a project,   sector,  or  the national   ro»tuurn- 
as a whole are given : 

I b\  We will have a sound basis (difference among 
sectors in net  foreign  exchange earnings i   tor   ser 
toral  allocation   of   investment   fund»  based   on   the 
principle of  maximization  of net  toreign   «-schange 
«earnings  (as the  most   important  indicator  «>!   etli 
ciencv in an ojien economy l : 

d•) With the help of a «Ivuami/« d "world price 
model" we expect to have a good met hod tor i-laU» 
rating  long-term  investment  programme».. 

( d ; Since we ex|»ect to be able to have all basic 
data in foreign exchange value, it will 1« p«is»ibh to 
calculate the increment of national aiemie ils, m 
foreign exchange and have a ile.-u pn-tun ,i!»nr tin- 
efficiency of aggregated investment aitnitv at the 
sectoral and national levels 

In other words, with the !i« lp «>t tin» «netln»l. w« 
expect to appU   in practue mu  principli   that, in an 
o|>en   economv,    the    most    nii|mriaiit    i-nti-ruui    ••! 
project evaluation is the net  foreign e-»« hange e un 
ings gained m the h.iig  inn    I he ineth«»I  desinimi 
above in general terms. «>t i-'iiisc, I» ««uh   a  starting 
piint for industrial  project  «-valuation  in   s.«   In   a» 
II   indicates   at   a   eeitain   niollient   the   net    yields   ot 
various sectors mi tin   «nie h.uni  ml ih«   v»«.il>! ; ' n i 
trends   calculated   . I    f"W   whiih   «nii-ht   '..     .i.i«j     i 
starting jioints tor est luían« m» «•!  -,«. m l«l «i i n «s> •  :••'.« 
trends c.v cmfc on  the  «itln-i   hand    Put«   an    .««in« 
other aspects of project  evaluation in   «n  op« o  • «   •• 
only which have to In- coiisjdereil in 'In   !•'<-;.i: »>i a, 
stage of the  investment   jirogr inni'i    IV. ,i«i»<    • >t   •'• 
econoniv's foreign  tradì-   »insinui,    'h«    inio'"i     >i 
"um ertaintv factors" i- < '.n-idei able    I !.«• long«-«   i'-. 
duration of tin- investment prog' .mini«   « nul m mon 
cases   we   have   to   deal    with   htteeti   I-     tw»-nty   ti\« 
years I. the bighe I   the nuni'nr of lincei Mm'y   fa« (• it » 
In > «mnexi'Hi wit!:  a  high   legn <   « .t  -m« et ' iint -,    '!>< 
'.'•apórtame   of   tin-   -lsk   element    «¡I   ' .'        di n'a» •• »n 
oí  ]Hissible  risk   Ulereases 

The first «Mirs'ien whn'i platine«» M-M -t m»w«« i 
ho» to minimize um rttamn and n»k I h«- tost 
»tep because ot limited d"m« »ti t«»..ur •• ml iti 
high «legrer o I uncertainty is !•> « ol •« '-tat air imi-il 
tuen' funds 111 those drain be» when- • <|« te,) t.it 
•  g:i «-iti bangi- «arnmgs  an-  high«»'    In  t! i«   *.iv   w 



choose "leading sectors". The allocation of invest- 
ment expenses mainly into these "leading sectors" 
and the additional ami auxiliary investments induced 
by the "leading sectors" main investment expenses 
di-termine the investment programme as a whole. As 
a consequence of applying the principle of the "lead- 
ing set-tors" approach, the foreign trade sensitivity 
of the economy will increase in the long run In 
spite of thi- effect in an open economy, we do not 
see any other way to achieve a considerable growth 
(if national income, employment and consumption, 
in the long run. The concentration of scarce re 
sources in a few leading sectors is the key to 
increasing efficiency. If the almve-mentioned prin- 
ciple is accepted, some of the criteria for project 
evaluation are determined almost automatically. The 
upen « h ir.ietei of the economy makes necessary and 
the contctitiation of limited resources into 'leading 
sectors" makes possible in general the list of the 
most modern, up-to date machinery and technology 
for tin construction of new industrial projects Prob- 
ably this is one of the most important criteria for 
project evaluation in an open economy. 

Applying the principle of the "leading sectors" 
approach, and as a consequence using up to-date 
technology, is the only real guarantee against un- 
certainties and risks in the long run : otherwise, 
decreasing costs and increasing net foreign exchange 
earnings cannot in the long run be ensured 

In    our    ex|>etieiire,    applying    the    above-men- 
Honed    means    is   still    not    enough   where    the 
foreign   tiade    sensitivity   is   as   high   as   it   is   in 
Hungary    An   tvonomv   producing    for  the   world 
market  and  depending on  it  to  a  large extent  has 
10   !«•   ensured   against   uncertainties   hv   "strategic 
reserves",   which   are   able   to   counterbalance   the 
effects  of  the   uncertain  movements   in all circum- 
stances   Thi- quantity and composition of "strategic 
reserves" are determined by ntanv facto!s, both eco- 
nomic  and  ptlitica". but a consideratile part  of na 
tion.tl income 'wis to be reserved for this purpose in 
general.  The  material forms of   these reserve- are 
c.pacitv. lalwiur. raw material and foreign exchange 
reserves    As  far as industrial  project  evaluation  is 
concerned, determination of capacitv  reserves has a 
high importance   At the present  moment we do not 
have  the  proper  method  of  determining the  neces 
sarv capacitv  reserves   One nart of  research efforts 
should tie devoted to this object   ¿n  the near future 
It is obvious   however, from our present discussions 
that   "capacitv  reserve" is  a  special  form of  risk- 
taking '   therefor«   the costs   of   "cat»acitv  reserves" 
should l<e calculated as a rate of risk and should be 
iworjiorated in the inputs of new projects as a neces 
sarv   cost   element    The other   forms of  necessary 
reserves have to be calculated in the same manner 
A  hnsic  rule  of development   strategy in an  open 
economy    which determines some of the criteria for 
industrial protect evaluation-- is that t«lanced growth 
of the economy cannot lie achieved without 'strategic 
reserves",  or  in other words' a  balanced and opti 
mum   rate  of   growth cannot  1*   sustained  at   full 
employment  of all resoiirces  (capacity. laUmr,  raw 
material and foreign exchange i 

In this section we have tried to explain the basic 
ideas of "strategy" formulation in an open economy 
and in connexion with it thote main criteria of 
project evaluation that are determined automatically 
by the development strategy. In the next section we 
intend to explain those conditions and methods by 
which the above-mentioned criteria might be used 
in practical project planning. 

B. PROCESS OF INDUSTRIAL PROJECT EVALI ATION 

1. Preliminary steps in setting up industriai projects 

We indicated in the previous section that the 
"world market price model" is only a first step in 
calculating expected net foreign exchange yields in 
the long run. The static model should be transformed 
into a dynamic one in order to formulate sound in- 
vestment decisions. The first step in dynamiiation 
is the elaboration of special studies about expected 
foreign market and price trend movements, that ia, 
a long-term estimation of future market and price 
trends, by main products or main groups of prod- 
ucts. We do not have wide experience in this field 
vet and the first studies were prepared in recent 
years. Foreign and domestic market estimates and 
price trend movements should he calculated for at 
least ten to fifteen years in order to calculate ex- 
pected net foreign exchange earnings Market studies 
have to lie prepared through a series of steps de- 
scribed below. 

(a) Selection of main markets The proper selec- 
tion of main markets means that we are choosing 
those markets where we are already in successful 
competition or we have a chance for successful com- 
petition in the near future. In general we have to 
analyse the "accessible markets". In this respect, 
current foreign trade practice provides much in- 
formation to start with This information of course 
is not enough. The selection of the proper market 
as a first action requires extended research and 
analysis 

fb) estimation of capacitv increases and market 
possibilities of prospective < impetitors. This study 
and analysis is the most <-.implicated to prepare. 
1 .imited information is the mist important bottle- 
neck. In case of centrally pia • ned economies we are 
in a liette, position since their development targets 
and economic situation are well known, so we are 
able to estimate their prospective capacities and 
export ability too. To estimate trends in market 
economies is the most difficult task (business in 
terests and government interference are distorting 
factors!. In spite of these difficulties, we have to 
prepare some estimates, otherwise wt cannot fore 
cast the exjiectrd supply position and price move- 
ments in the market 

(c) Estimation of prospective changes m tech- 
nology and research This must include the |iossi- 
bility of a new technology, creating new methods for 
mass substitution of the given product This esti- 
mate is very important from the point of view of 
expected costs and prices 

The importance of these preliminary studies came 
to light irrronnexion with the development planning 
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of such rapidly growing industries as chemicals, 
artificial fibres, instruments, precision machinery and 
telecommunications. In these industries, calculations 
based on current price movements may cause a com- 
plete misunderstanding. We mention here just one 
example : and it is a classical one. Production of B« 
vitamin was decided on the basis of current world 
market prices. When the capacity expansion started 
the prices were very high. At the completion of the 
new project, prices came down tu a fraction of the 
earlier prices. 

WORLD MARKET wires OK B,2 VITAMIN ¡MSP, !%4 
(In fUS grammt) 

1951 1959 mo 1061 1962 

9.5 

ISSI 

8 

19« 

100 85 42 16.5 6.6 

In spite of the importance of market and price fore- 
casting at the evaluation of industrial projects, only 
very few studies have been completed so far. This is 
due tu various difficulties. The remnants of the 
earlier development ideas and criteria and bottlenecks 
in information gathering have hampered the elabora- 
tion of the above-mentioned studies. Notwithstand- 
ing these facts, preparation of market and priie 
forecasting studies have been carried on since the 
1960s. The first experimental studies were con 
nected with the development of mathematical pro 
gramming in two sectors in artificial fibres and in 
the aluminium industries. On the following pages 
we shall explain the main steps of these experiments 

2    hlaburation   "/   priee-\urenistithf   studies 

I he research work started in l(Xi3. and its aim was 
to predict the expected wuild market pnce leve! 
in dollar terms fo- Y>7b lor some artificial fibre-, and 
for aluminium. 

Planners gathered all information about the pro 
duct ion   conditions and   technology   of the  product. 
' >i;  this basis, and taking  into account  the applica 
non of technological discoveries, they calculated the 
expee'ed cost leve! in W? of direct material labour 
inputs  etc.  The cost level  gained  for   lli7; was ex 
pressed   in   dollar  values,   and   it   was  considered  a 
minimum   level   of   the   expected   price    They   also 
prtsumed that, in cast- of the introduction of a new 
technology between research and mass implement > 
tion.   some  six  to twelve  years would be required 
Therefore this process would not  change the  main 
price trends for the calculated period of time   They 
came  to the conclusion that  in   W75  the expected 
minimum level of price would be equal to the cost 
of the product 

Kxjiort prices have I teen analysed for the last ten 
to twentv vears hv products and main producers 
At first, domestic prices were calculated and ex 
pressed in dollar terms by countries Spreading was 
verv high and prices were very far from the price 
level of the Hungarian im|x>rt Planners then pre 
sumed that Hungarian import prices from market 
economies in the buse vear were objective and real 
prices, and transposed the price lines of various 
count rit« to the level of effective Hungarian imporr 
prices   In this way price changes were related to the 

average Hungarian import prie in the base year. 
After that, they constructed regression functions 
and fitted curves to the various prices, and in this 
manner prices were expressed in the function of 
time. The trend lines am! zones covered by the 
curve? clearly indicated world price movements ex 
post. These export analyses have been used as start 
ing points towards ex ante price analysis 

As a third step, expected ixp.nt market changes 
were estimated, taking into .ucmit projective 
capacity increases of the main pioducets and changes 
in demand. The lack cd information m tins tn-hl was 
greatest. 

In the case of new products, current pints were 
taken as dynamized median values. The uncertainty 
of price level in this case was indicale,! h\ a highet 
degree of oscillation around the current level. 

Further research has tried to t ike into ac. ouut as 
many factors as possible. In the case ot artificial 
libres production, various raw materials are u.cd, 
such as bensol, fenol, toluol and paraxilol, the 
so-called aromatic compounds Since these products 
are produced from the same basic matinal (coal 
bitumen or by petto-cheniistr\ i, market analysis 
had to deal with all of them at once After the 
Second World War, the raw material basis of ai-, 
titicial tibre.s prndtu'ion shifted 'i,.n ¡i:r ,..,,,i |l!s(. 
to the petrochemical base and this change influenced 
prices more than main other changes ai technology 
or skill Therefore special attention had t-> IK- devoted 
to oil price estimates These examples indie ite die 
difficultés confronting m.iil.et and. ¡ •* u < !••:<!.istmg 
Interrelation,h'ps of world price '.<•• .•cement s .is.. 
have to be considered IMT the per- «I .-f I'is.i l'tild. 
price correlation computation has S.T.I .,; ¡ ie.1 be 
Uveen various product prices 

Or the basis of ei f.o/ i..; i, I .,• ...u . , alii, a-ic -, 
plannet s estimated a.i expected correction f. >r l1"/'5 

\tter ex post analysis had been , ..n, • ii«-t • •< I. t!-ev 
cal« nlateil cx'xtrt prîtes s,m<e • ,,.,. |;ri„;¡i!|. ha! 
not been produced and exported belote esp.at ¡unes 
were calculated from import prices pnsnmu.g that 
11 migarían export could not ita'i/t better ont ' .than 
western ci IIIJKlitors In addition, son» pru < in.-.r. 
had to be ¡ila-n in»-- consider 't 'i due p, . . oeited 
divriminatory p<.lien s (This t.it t««r 
with regard to taw and semi 11 • i : - ' i ' • 1 

With these methodological aspe, t 
aluminium was .aleniate.! as follows. 

I'ko'-I'lt  M\f.     to-Ts     ut       1      I..-.1     i ir     .MIMI 

• •   .du   1 

.    the    plat    . 

I veti 

In y 

" «.,l 

r Ifsttra   t-i.t r^v U  -IN. kU!. "45 li' 
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The exjK'cteil cost level, $430. is equal to the ex-       were collected and transposed to the level of Hun- 
pected minimum price level. Aluminium price data       garian export prices (western) and later deflated. 

ALUMINUM MUíS* 

Sorway Hungary i \s\4 IK hrmce litly It'. CifrmÊmy 
(1 1/MlU (X rY./f.mJ r$/mn) (t-l<¡n) Ulto») (fr./ltm.) (lire/Ion) (Dm/tim) 

I'M 926 .114 38.100 574.000 2.900 
I'M* 122 
1949 136 
1950 41.1 391 120 21.600 323.000 2.100 
19M 428 93 18.100 366.000 2.114 
1952 2 040 451 139 21900 388.580 2.250 
195.1 4.17 .11«) 434 157 21.520 388.580 2.267 
1954 444 3 070 525 489 152 22000 379.000 2.280 
1955 4K5 .1210 ft.1H 487 156 22.000 390.000 2.210 
195ft 525 .1590 497 508 177 213O0 422.000 2.180 
1957 5.11 .1800 504 >tt 184 21600 421.000 2.220 
195« 507 .1680 520 506 182 21.900 403.130 2130 
1959 594 .V500 470 505 177 22600 410.000 2.050 
\'**\ 51ft 3560 474 S31 180 22.500 413.000 2.040 

193H 
194H 
1949 
195(1 
1951 

OMüRCS in the above prices deflate»! Iiy wholesale price index and transported to H untarían 
exinrted  prices in   I960  ('o western markets) 

825 825 802 658 673 
322 
360 

W, 350 317 435 370 489 
246 384 421 493 

|,,S> 304 184 365 460 445 526 
..•,", 401 417 403 412 455 445 526 
y,\\ 40« 40M 525 388 403 464 436 530 
piss 41ft 42ft 638 43ft 412 464 450 513 
|,,y, 4K4 479 497 4.16 455 450 484 504 
yr~7 4W 5tm 5m 4ft4 484 455 484 519 
p,H 4ft4 4h9 520 450 479 459 459 497 
y,~,<> AM 48«) 470 450 460 479 469 474 
l„,n )74 474 474 474 474 474 474 474 

A nuiiuVi -ni concluions ina> !*• drawn troni these around  $4J0-$450/ton.   While  foreign  market  and 
world   price-forecasting  can  be conducted,  we are 

W,   cannot  formulate .-,  regression  iunctmn still   in   a   prefatory   stage   and   a   number   of 
.Iure ..re ti ree difieren! periods: ""•«""  investigation» remain. Special studies must 

!..»..      i ,,..,i              ir     i .„„ he prepared on the topics listed below. 
I'.etwrcM  l'MX  .ml I'bO prices declined con- ....       ,. 
,„!,., ,l,lv ¡'.valuation of import possibilities, including capital 
,,             ,,,.,,      , lllCkJ                         i    ., imports; at this stage we mi\ use the information 

nu    fctw.-.n   "Mi nu    ')>S mices increased con- ',       ,       ,.          *               • ...         .   „       , 1       """'    ''                       i .r thrred earlier in connexion with market and price 

tlglUi'v 

I.I) 

(I I 

(in i    Niter   l'»;S  prices .lei litie.l  slightly 
forecasting: 

Calculation of the expected reserves : on the basis 
(/•Taking in-.. ....• mut in..-ket tutors, the rising ,lf   [u^f,   analvsis.   we   have   to   estimate   future 

tien I of ..hiiiiiiiiiiiii pnces lus >i..ppr.l ^ \ relatively dianges and calculate optimum sue capacity, labour, 
st.il.le or   slijjhtlv  .|.rreis:ng  price  level cm lie ex- r;lw   materja|   reserves   and   the   foreign   exchange 
pevtc.1 l.e..,us(   pnces  hui not   followed  decreasing M,,cks necessarv to offset any eventuality ; 
costs  i.ni   effect   oí  nion.ii.oh-tic   proihicers i ..                       .   .              .    '        .                     . 1                                 '                      i              • • hst.mation ot   integration  and co-operation  pos- 

i.i lap uitu >   have   IIICMMM-.I   ami   are   rising sibilities,   taking  into  account  existing   trade  con- 
shglitlv. while a .leeirasing rate of use ot ahuiiiimim nexions and treaties; 

pioducis is lughlv pio!,..l,le Kst.mat.on of domestic market developments: in 
n/i   I'resmnal.lv    the   price    level    will    oscillate |h|¡i  stm)v ,h(, u(M,n cllaracter „f t|le economy also 

atoiin.l pio.tiicti.'ii costs plays a verv ini|>ortant role. Not only raw material 
(ci   I he n.m.miim expected cost level is S4.10 ton m,j machinery but consumers' tastes and habits are 

It the expevtc.l price is ei|iial to $4.10. the    \tnenean -,1s,, often "imported". Therefore we have to use the 
proihueis   cannot   hohl  this  level,   since   American method of extrapolation lia sed on domestic norms 
lai*mi costs ate higher than $2 li. Therefore the «lit- aIU| (|u. so-called "comparative analysis" which fol- 
lereiicr l«twecti  l'iute.1 States domestic  and inter- lows  the  development  of  more advanced countries 
ii.itinii.il price levels will increase. an,| .malvses of the development of consumption in 

iM   The   international  r.mir.iercial   price  of alti those countries, in the expectation that similar con - 
immuni   in    l'CU l«>75   will   fluctuate   presumably sumption pstterns will dominate domestic markets. 

122 



3.   Analysts of domestic resources 

This study should contain the following items : 

( a I Natural resources : energy resources, geologi- 
cal resources, mining products etc. ; 

( b ) Existing capacity : volume, age, technical 
level, possibility of reconstruction or expansion, 
capacity of construction by sectors and in the economy 
as a whole ; 

(c) Labour force: actual labour force, reserves, 
long-run demographic estimates etc. ; 

(d) Material resources: stock and composition 
of raw material, semi-finished and finished products 
(import material separately): 

(c) Foreign exchange situation: analysis of the 
balance of payments tiosition, debts and foreign ex- 
change reserves etc. 

4.   Preparation oj a preliminary investment 
programme 

When all the above-mentioned information is 
collected and the main targets and political-economic 
aspects of a long-term development strategy are for- 
mulated, a preliminary investment programme should 
I* prepared containing a hypothetical allocation of 
investment funds and indicating the "leading sectors" 
and the most important large single projects by sec- 
tors. This is what we may call a prime investment 
decision. 

5.   Optimum computations at the sectoral and na- 
tional   levels  with   mathematical   programming, 
taking the maximisation of net foreign exchange 
earnings   and/or   minimisation   of   import   ex- 
penses as basic criteria 

At this stage, three problems should I* solved 
The sector model computations should produce an 

optimum variant for the sector as a whole and opti- 
mum variants for the most important single projects 
within the sector ; 

The model of the national economy should pro- 
duce an optimum allocation among sectors : 

The model of the national economy should control 
the preliminary investment programme. 

Finally, planners should have a quantitative form 
of criteria for project evaluation. 

In thi» respect we are glad to introduce a new 
Hungarian experiment, initiated by the Hungarian 
Planning Board in connexion with the third five year 
plan, and now in progress The experiment started 
in 196.1 and its object is to prepare a long term plan 
by means of mathematical programming As far a» 
we are informed, this is the first experiment of this 
kind in a planned economy. 

Programming on the national level means a serie 
of calculations by computers. The computations will 
lie arranged in four stages- Im.sic computations on a 
sectoral level ; sensitivity computations on a set toral 
level : basic computations on the level of the national 

economy as a whole; and sensitivity computations 
on a national level. 

(a)  Basic computations at the sectoral level 

There are thirty-nine sectors in the national model. 
(The number of sectors might change somewhat 
during the research.) These sectors are as follows: 

( 1 ) Hauxite-aluminium 

(2) I .father, shoe, peltry 

(3) Food industry: vegetable oil 

(4) Food industry: milling, lieer, wine 

(5) Food industry: meat, poultry, milk 

(61 Food industry: sugar, ak-ohol 

(7) FIXMI industry • canned food 

(Hi Huildinfi material : brick, cement 

(9) Building material: panel 

(10) Construction 

(11) Machinery: vehicles 

(12) Machinery: agricultural machines 

(1.1) Machinery: engine, freight car, coach 

(14) Machinery : shipbuilding, ciane 

(15) Machinery: instruments 

( 16) Machinery : casting 

(17) Telecommunication good-. I 

(18) Telecommunication goods II 

(191 Transportation: railroad 

(20) Transportation: automobile 

(21) dil production 

(22) Oil processing 

(2.1)  Agriculture: cereals 

(24l  Agriculture: animal predicts 

(2?) Agriculture: potatoes, \egetables 

(26'  Agriculture: fodder 

(27   Agriculture: fruits 

(2Hl  Artificial fibre 

(29) Chemical fertilizer 

i.Kli  Caper 

1.111 Coal-miiiing 

(321 Organic basic chemical I 

i33i  ( »rganic has* ihemica.1 II 

(.141  Textile-clothing: silk, rottoti 

i 35 I   Textile-clothing: wool, linen. In mp 

I 361  ( bemical: exie|.t 2h, 2V. .U,  U 

l37i   Iron metallurgy: iron, steel 

I.WI   Iron rnctalluritv    plan s 

' I'll   I lei trie energv 

Sectoral    activities   im Inde      pro.ludi,,i>    and    tot 

eign  traile,  for  example    textile  espmt import   an 

included   in   textile   sector-.     I ..« h   of   the   -act a,J 
models deals with '> l'I groups «.•  produc'*    In  «\ 
ceptional  cases  we  have   one  homogeneous   produit 

(electrical energv i . in the majontv of •,»-, 'ors \v>   lie 
dealing   with   groups   ,,f   products   i produ.-r   agi;?' 

gates i.  In   some  stitots  "produit'  "a.m    ..   a i . i. e 

( for instance, in the  railroad  sei toi,  s'a   \  .':¡ni<    ,i 
!raus|n>rtetl   goods I    'l'e   mule!   ill   i'i in     i'    'eils   With 

afoni  3Ç(> |Todmt     l'i«h pi« dint  :    -   ime '«I   Ait' 
\ arioiis altere itivi   " tc'iv ¡ties" 
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is that sectoral models are aggregated into a large 
unified national model. The function of the national 
mode! is the maximiiation of the net foreign ex- 
change earnings of the national economic activity. 
expressed in dollar terms. As a starting |>oint, limit- 
ing factors are taken from the official development 
programme. These limiting factors, such as realiza- 
tion [mssihilities, capacity limits, investment funds 
and labour are aggregated on the national level by 
traditional methods for the time being. At the ru 
tional level, the variables (the x's) of the model are 
the optimum allocation proportions (among sectors) 
—including investment fund allocation—applying the 
function: net foreign » xcl ange earnings of the econ- 
omy as a whole should be =max-» ». The na 
tional model contains about 2,500 variables ( x ) and. 
as in the case of sector models, it is presumed that 
no more resources will 1* used and no less output 
will be produced than by the official plan, but more 
foreign exchange earnings should be gained during 
the same period of time, as in the rase of sector 
models. 

(d) Sensitivity computations on national level 

The object of national lev*! sensitivity computa- 
tions is to measure the cumulative effects of any 
factors on the others We would like to know, for 
example, the effect of a decreaae of investment funds 
on consumption, export or on sectoral all<*ation of 
investments, labour etc. and sensitivity computations 
will provide it easily if the model and the optimum 
site of various activities are already determined 

At the present moment we cannot give a detailed 
list of mathematical apparatus, and other methods 
used in model or programme construction since the 
research work is just in progress Some of the 
advantages of this planning method, however, can be 
described at this stage 

!n   the   case   of   traditional   planning   (balance 
met hod 1 "complex co-ordination", that is. measur 
ing the effect« of partial changes through alt the 
balances  and   plan  targets   is  extremely   dinVult 

in- • ''ti 

we   Ill'lV 

I it.- ,.t 

,       I||M-.| 

•A   H" 

«II IT- 

t.i».'     I 

-   '«,!|, 

(usually impossible within a slmrt period of time) 
In the model, however, plan cu ordination i- ni'.h 
anized, since every important plan taig-t i- iv   • Ini 
in one simultaneous system of  lineai  c.|uiiioi,- 

Changes in various parameters could !*• . •.tur-'W-.! 
almos» aut «naticallv in every   • gment ..| the in..i|. 

In   traditional   planning,   planning   >.t 
activities and prue are separ ated   l'.\ t'.. 
ming  model   the-e two  Wind-.  ot    utnitu 
nee ted   and   we   get   a   "calcúlame   pi» 
called "shadow price s\-teni"   In tin- wi 
calculate the  following  item- (|inte  .xaith 
interest   for   existing   production   opaiitu- 
capi*ali, rate of interest   (Ai   for mw-tmi-nt 
taxes,  rent,  mine rent,  rates of   exi lange   << 
roubles i, export inijiort dull«-, dotatimi   Hut 
real price svstf-m ran lie built up whn li n nV. 
scarcities   and   ¡mssible   development   g  ai-      l'i-' 
i|uestioni of shadow prices of the rfhviencv ompu 
talions of single projects  will  I«- con ili " '   '•    * 

With the help of programming, we are prmlm mg 
variants for various activities wlm h in- HM).- --t l> 
to calculate with traditional (ÎMlan.ei tue'».l- 

It    is   obvious   fiom    the   reipnl etileni,    ol    H"..|r! 
building and programme determining e it i nut; >t 
of parameters and factors lnult into the model -'-•.'i;d 
lw considered before mol'1 i -oiittrucn -.M W •' " ,-., 
ti'ined some of them when we descril« d ihr- need 
in the preliminary stage if p'oject evaluation. I ' 
such sjiecial stud.e- a- mark-' atiak->- prii» *t«'i! 
estimates and analv-•- of exiting rr o-> 

In or-1er to of.tain the  numeri, a: hrm-  <.'  iriteii. 
for project ev duati-ti '.v  t'"*r mm .-ig 
asjiects- tn a Idition '    '> e -"¡,1,,.. „,, ,,. 

srvnild Iw <  m-idend 

Ml .1 

6 Tttknual nnd i'i.m wi< M'i*.»." •» " 

Tifhmcal and economic parante'er« <>t . •• 
will influence the r>rodi»¡ non e«»» 'e.hntial • 
and terhnotogv as well a- investment '> 
expected price» marketing »nd cimitaliti.ro 
a given product  Then* parameter»  <A rinjrw 

.l! ,er 

'• 

«r! *" 

./« ,- 
r A M ' 

1 !.. *V 

«•'. ft 

r .. ,i 

differ 
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for each product and therefore the methods of muí- 

tiring them differ too 

The simplest method« are in cat** where natural 
>|ii.ilities determine the (»sic parameters of » prod- 
in' for instaure prime energy hearers, coal. oil. raw 
in.iti rials in general, or products from extracting in- 
du (rus Minv agricultural products hekwg to the 
same «roup sunt- natural endowment and weather 
conditions influence tlieir s|>erial quality and ex 
pcr'cd mat l«efs and price« dejiend to a large «-»tent 
.11 ih.- special n.ilnr.il <|uahties of the product In 
the rise of homogeneous prxliKts (artificial fibre«) 
produit iiialvsi- liv technical econ.muc parameters 
i, tmt so n.mplH.iti-d In other hramhes, however, in 
iniiliinerv and other rapidlv developing hramhes 
win ri- ptoilui' ipiaiitv atialvsis is in<li*pcnMf>le for 
i Hi. win v i otopiitations there is no other wav of 
, inpni .11 lo in tniK il economic |wirameter« or as 
wi nu\ i.ill the prmess product identincatKm hv 
p:o muter. I'rodiMt analysis is not verv deveiofied 
iti ..it loiintrv we have onlv a few year* of expert 
,iHi     ' i»*   we   ipmii    here   an   e*ample   of   product 

identification m order to «ditate the tmpurtanre oí 

product anaiyaM ter project evahMtton 

A compartann hai hren made hetween two tele- 
vision set* f)ne « a pfddtirt of a We»t Orman 
company the other i« a Hungarian prodttrl The 
«tep* of  product  identification are descrihed  lielow 

(•)  Determination of technical-economie parameter» 

11 )   Selectivity  mea»tirrd  hv    field amplification 

( • V i 

(tii   linearity meaawed hv    per cent 

(iti i   Tulle «iae measured by   cm 

(iv i   I.me fren,wenry tneaimred l>v   lines 

( v i  Channel»  meatured  hv    No. 

( vi i   Automatic function» measured hv 
»« hnghtnes», remote control 

( vit l   Adaptahdttv meaMtred hv    W 

(viiit  Weight mea««red hv    kg 

( i» »  Siae meaatteed hv   m* 

(r>i   Comparmm of parameters 

N. inch 

<«-. Tf tri Waaa •na M' m 

' ^.m,!., 1' ,, 1«K ßi^mti r pmmlt «.**. HilmHrr «MM. 

Srlr. toiv loo »V m «> »V 1 

I meai tiv man i per fill «M max I art rem 1 

tat»   -lie M m a« W ~m 1 

I HIT  fieniew» MW linrt a« .<*» law* 1 

( liiniiei« II a« 12 \ 

\itti«iatH   tii" •<««• 4 1* 4 1 

\.|»,.ial.il>lv um \s I« m * H« 

W..»lii W  k* N*.t i< lm 1 

(» 1.».' m* ON «Wh m» 1 

r ti' »..m. , ..Ihr. Imt 7 5«* • • 

I I,, parameters oí the hetter |>Cod»trt »re iaken 
,i I nmt nid ihe ,«rimeiers of the ..titer produit 
.(te related •,, ttw mrmei m iwitp«*tum» of natural 
m. .iMirimi ni »eighl- ¡ his is impressed H\ Hiding 
f»,#- relator point I he nw.fr |,.MI|. i pfxlttct rol 
I» .. p., i iyil( t t. it- ¡ILI tit v With tile point «s«teti. 
I« .i > '«.I IIBO. te, him a' parameters haie heen 

,,, ,|,.,t, I on ihr l.isis .< a common .fenototna'« •» In 
this , i • the H'ltigan m pfnhn'1 pr..M-il '•• - a 
'„••>,' • •!• io-t i<s pat -tiueters «err '»Wer ««» -orti 
,    ., .   " i    ..on»   m im»-   4II.I  w.'rse  in .me c .« 

7     t  h       i   »»•. •ta../    /«. .i«   r«ri#«ii 

!.   tl„    . rr). o ,l,.f \    .• ,gt     «H    n  oUhle   tes'.'••'Infi 
'   i ,i,,iu.   «i    ol '    #-   .   .I'^tf'l   »nd  . onsiifef-t     V' 

• .x      i,4^e     «•     •!••    H.'*     '-.\.-    i. h.«.»»     »»id    ev  llliat' 

• i i.n | hr of ifieiini'iif nn»WI -it r.Mtrsr »l'I Htrm 

tlir niinihii t ¡«.s.ihi. •» i htu.ft.fi« «I v*r'!tot» .»he 

nnoiUf M i,•.l'Ir» »il' U 1 nute • tu . ..futite» 
o,l mi» . 'of a Sue «o Sai, ** .ite* 

# wr st at •ii.»^r1 

«M-'i|ii>m »H«» t, 

..w»!,, t«i •if., .l-ifs «-«i •* * n*tl«''le of o'»,aVfe «f 

sKoi'd Have t.. i-i»lss» thr nman+ttlffv -4 'V*e'"r<mg 
» «e» .4>.n*e«rt<   * •>» Af i    •*    •'  n-(i*tttif ••»   -erH 
• ...;.ars  H ,•«   ,t^..m4 h* t.itfTK»«inf »S» Itretv r   im rtm 
,,l    »S,     i»,.«hi»    itrveWtfame»«'    '4    a    AmtMtw    ter h 

nKrogv   the time of reaearrh »nd nnerimentation as 
well   as   the   material techmral personnel   prerondi 

Mon«  wo»tld he  taken  into conetderatio«  and rak-ii 
tated a» proiert  |wogrammtr>g   tn order •»» ihaeover 
how tl»e ferhnohigv WOMW mjWnce the iti«t»HatK«n 
rapnet'v.  amt othei   farti ir s •«'  frte  new  proieil    i In 
• omtesiofi    M itti    artihrwl    fiore   prugrauifittng     (or 
eiamffèe   plann« rs cimnnkrel  nineteen  terhn»4nfirai 
variants >   In   .iir  recent ¡irartire   teehn  logical van 
ant« have heen him.ed ronsnferirils   sime the <4V* 'al 
(4<»n   targets    > cakwtated   hv    the   S>Jan< r    me,hud i 
limn  rif  a)r»»'f»iif>»   mse«»mefit   fund« tn  ea<-s  wrtor 
iwl  mi e«tment    f ien*mrted  marhinrrv  i-  ar»o hw 
ted     thrsr  rimihtmns   are   tñeeefnee   rewWted   m   'he 
«art»* model a« hmitmg fart<«rs  < mtv t few variants 
iati  he  fatten  into cunante»«««m  m  t.er «ent   prar'ire 
»od   tt.,1  remare«  the  «..»«»»lakfs   <4  hodtng   the  real 
Ultimum  later   h»   mmm -4 enríen» v  cumpHtatwin* 

•    ' ut    »      S m    •>.   hai, 

,iN,Mt   4      "r   iM'Ssi*,..    i .liant.   ; 

' oil.l.-iv    I • sr  * •   ,  i'"»  f.    ** 

Wm a«•e»^ i «tVifn. »«k    M»   tmp.trtr 4 . 

.U M*Stner»  reio»ire»fW»fts *ln't»M  Ì»   teterniined ..n 
•'» ' <si» •>! »fi *nalis-. ¡j poisiUie tr^ hnsikgica 
\afi»<ft. lu Crtinr*»aji «ftth t_4a«»ied f arhmerv ti . 
Í.<'1a>wng   »aprarti   shnaM   he   taken   into   areoMfU 

WiltßrV rMMBjB^J   NPI^MiV^HP^HrHMl   ^w    e<WB"W   WaH« f^^WPW   leW^i    ^(* 

i»hanee« • <r*nW r*»»t#v«  . 4taw»atir a» mmr et eel i 

l>. 



Time of deliveries (domestic or importée) ; 

Kxperted prices of machinery at the tin* of pur- 
chase li« the caie of imported machinery, foreign 
exchange price« should be considered ) and other 
enndtrions of delivery (»pare and retenre part«, coats 
of uehvery, insurance, and guarantee*) 

Required apace for machinery and a plan of the 
building site are extremely important 

In this plan we have to consider : what techno- 
logical prnceaaea are connected and m which building 
they are located; also, which technological processes 
will he located outside the buildings and under what 
conditions. 

9   Cmtinehem r***cirv 

After technology and machinery have ticen con- 
sidered, a construction capacity analysis has to lie 
elaborated covering the following aspect» 

lian of required buildings , 
Information about available construction  capaci 

ties   I local   or  not  local )   and  technology   ( mech- 
anised, prefabricated locally   etc.), 

Kxpected coats of construction  (taking  'rito  »c 
count all special ««struction requirements I . 

Kxpected technology of heating, electricity, water 
supply   canals, climatic appliances and special con 
struction needs MI connexion with them, 

System of transportation and construction need* 
of the planned transportation system. 

Time of completion of al' buildings, roads etc 

There are many other construction activities, which 
have to lie taken »nto account later at the prepara- 
tion of detailed blueprint work 

10    h thmatum of ¡>f>tmutm cêpanty 

When all the above-mentioned information i» at 
hand, a preliminary estimate of optimum »lie should 
'ir prepared, taking into atcnint local labour power, 
need* of local infraatrnctural and related investments, 
transudation owl*, geographical location, reserve 
rapacities and -.everal r>ther point» 

11     h xftiitm ttme of tnkmwi »towsum; i hi*, f>nmlft 
ami reahzmlum 

lime of completion should be estimated m two 
parts 

Time reenurement? of tea brocal planning 

Time requirement« of realization 

Thr aggregated time of a peo|ect con*tru> timi i» 
•he wit«! amourt of required time mentioned at tb« 
earlier step* of the preparation «tage plus the time 

>t hbsepctiat work and realisation The tgift-egate.i 
•noe requirements con»i«t it imie of |irelimfn»rv 
««utne* tune >A WHhmral planning time <>f realiza 
•nm The t«me requirements ,* prrlwnmarv studies 
«(Htwid '*• t aketi ititn rutiMfteratiiin in ih» un* ttuin 
tier as 'he crtber element» Thi» aspect m i»«\iüilv 
-ieg1»cted m spit* of the fact th^t cows nrr   nvi.lv etl 

!f     ffftfmwtj mfritfri* turi    i finssV mol  *•'• *l 

These asswrtt <i project ptanntng cannoi be rom 
«tdered at the pr>*t"«"t level   Centra) planning ••«fir» 

should provide norms and information . every pre 
ject. This factor can lie calculated by input output 
analysis only. 

1.1.   Methodology of c/nmi- 

One of the most widely discussed problems of 
project evaluation in Hungary is the evaluation ot 
project variants, the comparison of the efficiency of 
various projects Despite the officially prescribed 
efficiency computations, since 1957 many Hungarian 
economists have not agreed with the computation« 
accomplished by official methodology The authors 
»re among them. I.*ter we intend to discuss Un- 
applied formulas used in official efficiency calcula 
tions. 

The first problem of efficiency calculations applied 
officially is connected with the price system Su far. 
prices have been centrally administered fixed prices. 
and their function is to help implement central (level 
opment decisions. Therefore prices should lie dis 
tinguished from the real costs As a consequence. 
fictitious prices have been formulateci as "sulestitntr-s 
for prices reflecting real costs in order t.. provide 
an economic orientation for project evaluation, and 
these are called efficiency calculations 

Kvahtatioei   method     used    in   these   calculation 
might be divided into two main groups 

(al   Methods liased  on  the  evaluation    if   labour 
costs. 

l'i!   Methods of normative evaluation 

Methods of the first group are not -.iuta!.I'- tor 
efficiency calculations in our opinion We diali 'n 
to prove our statement later in a i ritual mah .is ot 
official domestic i'icieticy computations Within tin- 
second group we may distinguish two :v|«-s of es lin 
ation methods evaluation baser! «.n 'he real world 
market prices which might he realized In foieign 
trade "world market price model" and .'i.nl.i« pno - 
gained in  matlicmatical  programming 

We  mentioned the  first  met hot!  either    I M*r¡ 
ment»   with   the   second   tvpe   started   m   I lun^.trv 
under the influence of  Novorsilm  and  Kantormiis 
and the «eonomiats w<irking  with it  are  trvmg  <•< 
use a system frf shadow prices  for rrVierKv  calili 
latrnns. The point ITS' the ma'ter i- to c-r»ii>- m o|.»i 
mum  programme for   the economy  as   i   «hole   >.v 
measuring   prune  resources   (existing raimi ities.   li 
hour   natural enr'owment i  and   secondary  resoli? r-, 
created during the programme |in.>{  ' v   «tivtc. 

i m'tided   in   the   programme     tdr-,i    m n    he   se,i.i 
tinishe'l  jsrwl   final  products ,    mil  l.v   " Iatmg  theo 
'o  a target   function  ot   the  natine..i!  -.   flmi.|    i,   > 
«hole   The ojrriiti.ini pfigr .mune i. that  «In li sali- 
fies   rrnwt   the  i mdtfiofis   f  rtiu.lat' 1   '>v   the   tarter 
functm  ¡i  the einioiin     \< i -«»rding  -i    thr  ooini.*i 
of illese ei onotmst.s   it   »onId i,<.t I«  ¡,t.,iirr • , drier 

•tune   the    target   '.¡.H'IOM   .IS    the   m ,t ¡irci/ ite*!   of 

cM'ional   if« nine   or      net     n<   mir      .¡no    'hese   > it» 
go'i's  ¿re  call tilated  „t   rlu'-irted  ¡ ir«-'.|   pre   s   m>! 

t'..s    «'Mild    'infa^'Mir? '.'*    ¡nmiem*    »!.e   ¡ r.^jr mm*- 
and distill  it 

I 'lrrefore tl,^ >,(r(f- o,,M .,.,.,  «h<ni   1 '* de'ern .ned 

a«  t rriasim-H-   of  -i»i   '  .'eijrri   <-».hjii|f»   f ." -i!|.  *,,r 
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the economy as a whole The optimum prograi 
is developed on th* basis «f scarce resource» (lahB^r, 
wage fiiml, existing quantify of arable land, geologi- 
cal res nines. ,ici unmlation ), fixed and circulating 
capital (foreign exchange fund* etc ) The results of 
programming are elaboration of an optimum plan 
m accordance with the tarfet function, and a system 
df ml« uliited shatk>w pn<es mdiratmg "vtelds" oí 
factors of production (which will reflect scarcities I 
these shadow price, are considered aü "normative 
critei i;«" of activitv ( project » evaluation Since scarci- 
ties nt production factors are reflected in shadow 
prices 'he higher the scarcity of a factor the higher 
will In- the shadow prue or yield of the Riven factor 
ThroHKh tin» method, the yields of invested re 
souti es irate of return) or the "effteiencv casdeV 
cient" ire to !* 'fetermined In other words, it »8 
intended to substitute for flu» real market a mafhe 
inatM.il model of the economy, plítvmg ""«I mar»«* 
«aim- wtth a fictitious market 

la connexion with the (tracheal use of the method. 
several  ipwstton* have still  to lie answered, such  as 
the  foHowiiiK    riin  »"  market  relationship*  be  in 
eluded  in the  nudel   (taking into a« count   nwessarv 
abstractions   and   «implications;'   Is   it   ¡.»ossibte   to 
s.ilmtitnte rent market fame«    How   oid what mathe 
maina!  method» can lie use.I  to rietet mine the opti 
limiti    lian       \r<-   shadow    prîtes   sminile   tur    real 
pnce   formation'   How   can   w   to'low   chana;«-*   ut 
pMtluitnit»      I-or   wh.it   |*iiod  of   tini«   ilo    hatlow 
price     provide    i   realisti«    on« ntaln-ii '     I ll*si    ipie« 
rimi« h,IVI   not  vet been answered 

!h< other |Kissihiht\ *•• men'ion«-1 * .s to une 
world market prices ( pru t-s of a real market i as a 
has«   tor evaluation   It is   >n a« repten prim Ipie toda» 
if >rrim d'    '   at  even   form    'f  .'ion*1,   i-moim 
liti.-n  that   we   dumb I  tabulate  the   r»*n!t-  o(   reo 
nonni     «at  .Mies   bv   applying   international   market 
p'i . «     I tisi lissions   an    (foHsg   oft   alunit   onU    one 
aspeet   of   the   maft'-r    whether   we   mm   list    wild 
market  price«   in  t'te c i'i illation  of  rnputs   or  not' 
In our opiumi .  there is really  im other way    Inf.»it 
output   techiutiw  i« inuie iletekuietl  m our  country 
,,\v\  ft>re<|fr»  trad«   p'avs a   hnstve  rote   while c««m 
patter cap*«. Hv   is «Kane, exp^-nene»  tn  model build 
HUT   i«   limited   and   the   lime   reipured   tir   ino« kr I 
Imil«b 114   1«  I intjí    thrretoire  m  tlie  interests    1  stpeed 
wr have  to  list   'lie method   n  hand ami eapenment 
with 1 aheis m «he meantime 

(*    IMA« ri« t> u>  etmin 1   »v»i 1 *rn 
APPRO A4 M 

I      \t>mr .uo*in»M.'uW *tf««t 

Within  the  limned  spare «i thui  short  j«)«er   we 
tanno» »»alvse the whot» »»sta»» «W planning   There 
foe» we «hull form m»r attrimrm . ••» uu.se faattjr. * of 
fS»  btakMstre   mthnd  wharh  w« e«.muter   imp.."«m 
tVom ths» pwimt a« view «d •fwaatt «evtakaatM« 

TH» hajlafH-*a t*una*re u*v**ta*f«M r«MM«rres and 
needs N«f»sfs are «tetermuaed h* Ûm rate at grnswth 
•f nation». >«*>e«m»   Thar**«»» »vary 

m   «w 
Ih» ' 

ftoti the requirement» of M tu» wive tv a» é deve!- 
aaeneait atratugy. where the ***** unajurtant rutena 
•4 investment m aroHVt »valuation are th« asaannum 
kfvel oí production and eiwpkiyirient pniduced by 
them Tht producing urn»« »re «iiraeKid by eentrally 
elaborated ohligxtorv and dt-asfiwrted pian target*. 
and they are interested us colhmtmn of resources for 
the fumtasent of the plan Siur« investment fund« 
are provided centrally every enterprise is tntereated 
in securing the maximum amount of invewmeut 
reaourees in er«4er to ensure *» moat rapid develitp 
ment irreatwettve of whether thi« is the moat em 
cient tiae <mf reso»trces for the national economv n a 
whole In eonaetptenre of rma system of direction 
and plawnmg, Hschiieafmeiit to mvest is very Inifh ami a 
sfiecml "abaorpfion effect' develop* from enterpriset 
for central inv«»a*i*ient funda 

file central pkmnmg >>f mvestments hy balanre 
methiHl» cannot properly take into »-count the re 
quiremer>ts of realiaatKm nei world markets that is. 
tt» «spen rhararter <sf the ec<momv The tarpret is to 
nsaattswM natio mal «name, and aapeets of market 

relatMJii» are neceaaariry pnwh#d aaide 

Oue «t th» main «shjtarts mt e«Hirr»l  planning  bv 
the l»l*nr» method 1« to anaure the consiste««»   of 
the plan  In oréer to have a conawt»« plan. Iialatnes 
susfioa» the allocarion a,  pr>»ductu»n  fartor«  ( trom 
me point   >f view of «fuantitatnre auutlmrnim 1  at a 
presumed   rate  of  growth   of   natmeuil   meume   irre 
s(iec»ive of the aapact» «if efkcmtKv   ( crrterw of ## 

1 ienev   bavt   lieen   determmed   alnmst   automatical!» 
h»  the desi'-ed rate of growth 1    There is n,. of»fxir 
tuntt»  01 formulite real variant« or for choosing the 
"leatltng  sectors"  fmsetl    m  eeVtencv  criteria   fleter 
minnl h\  the tiiien charwter of t!»e won mi»   TViere 
fore  efhciem »   calculations   are   not   org;>nwall»   con 
ne«'«'d w"'i the pi miiiiig sv«teni   "The*«- are th«   main 
reaaon« whv   -for a )<*m |»erie»d «if tim» befme \'i*7 
enVwncv cata-ufa»*««* b«  nsveatnsent piamung were 
m* elalntrated at all 

We have tr*ed t«« use efeVie^arv cs tentai ion« for 
each firofeit Mnre l**7 however the 'etiahllwv of 
these ciimfmtatHm« 1* bm'ieful fn man» case« enter 
prises iiae them to prove that estaNishment of this 
»r that peoteet is t>AVi#nt and that the State has to 
pro\ ide fund» for them rdistorted prue« dso »re 
raismg doubt- as to th» reh.ihsut» of these eakrulii 
ti»»na Thea» re«#»«jHi amonf many others have M hi 
revision« m the artasnt »v «aem <af dieactmn and 
planning whirh are at present under dmcuaiuon 
an«f a relorm of mrwtti^i and [damn"if methndt 1« 
expert»a* m the near future On th» mllowtug pfiffe* 
we ineend «o «nafvse mefh»ulii «nd for^tufaa n u«e 
for proiwt evaluatitm m p 

tt»   M    rae   aro »etrt    aretj 

ae wlaluei   ( ar   peataet 1 rharh 

r*ritf«nrt evaluatwn « th* aesjaen« ararttr« M COU 

aecied wit* or rather w « part ef m» »atwutat a4a*iauag 
aV «ai-*   ataVitf*fc   ^*^^^^    Í*   m   *   ^^laa^M   .^n^a^aiauda4B%iii>M    ak<aañMaakA   dfta^ayuat^    eaauBiaai ^f??T w fiPsfg i» tT • Hw*w d^uVW| •riuwv wufw^ pMi 
«mg, tilt m-mmmttL mi *rhmmml prtparn** «tf rfct 
p»»frt m rnmmé*r*4  m*4 ^inpafriim fterH   I« tV 
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_^ aachcrttiea, these authorities order iweeeter* tu 
eaNect t'i« informât tem repaired for pi«« ra-or4ÌMit mm 
mi »mow» and technical coturni «f the pr«apo*ed 
project The« coHeetia* of eejitrally prescribed cktra 
meats is CUM Hie mveetment cows I he durât um 6t 
prêtai rattan ts the time required from the collection 
of liHiHimMt tei the (Wittum makwtg TS» dwument* 
descrnWl batow havr tri br prepared during the 
preparation stage 

(a)  A study ei the "ohject" «f  investment muât 
be alabaratcd by the re^insiWe at#thorities o« van 
UM« levels   ft eontam« Irte data proving the economic 
naresstty fif  the project »• weH an the  initial data 
reijinred for control, ** foMnwi 

iJcauriflwn «f the project, 

( JfOf r*ptolC»l  HM*tMIM , 

Main (tata rrf investor 

I **in of final rcahaatHB« , 

Fiiparted \MIM» of produrli»« annuii 11 v 

The first shortrewng«, are nmw| tu hght »lrc»«l, 
rt   aaoally   eu   not   have   t\tr   targets   «•*   the 

_ whs»   tlsey   have   lo   (jr#r>»rc   ihr 
"»h}4>rt" ai a prajact and a beb of c» oHimrtnm i* 

( » ) A sttséy af kW laratiMi of the pro)ert nwet 
V prepared m ram parte mi» on the lacatiori of the 
pro}«« and the other MI *t» catalilishment 

In conne*»« «nth Wieatte« and eataWinhtneiii. the 
prof item ta that, while s«rt»iral allnrattn« m derided 
(lurtng   rtntlimai   planning   geographical   »oratio«   re 
mam* fi>r the prepa ratio* nl profect» Therefore there 
i« a lurk af aywrhr usuai«ton hetween regional plan 
«mg awl project planning  Complete regional devel 
ixpment pNMM> are not readv when the mvrstor wishc« 
to locat» nV project 

(()   A ttadv i>f the investment  programme i* the 
haste  dric «sweat  m cwnwein'ti  with  project   .-valu* 
hon   He  than"  therefore try   to  .-irti I ve  it   m   •«»me 
driMi,   eapeciadv   ihr   awpart«   eowrcrnittg   enV wfn v 
rMk-ulattKifM 

THt mvertmrni pr<igra*ime ihenretirittlv has f<«ir 
ftjnci«iNa. naanely tn prove the neee<MMtv "* H"»e 
prntert ta auiwmaria» the aaawnnm, ftnaw wl and 
terhmeaJ raamrtmmu «4 the pro »err t() MWIVW the 
«nVteajr* e< fhe prafart   la Varare lete proiert 

The   investment  pragraiMne   ahnuM  !•»   prepare.I 
for every pr*»iert ahnve rertetn hten»*   The«e !im«>. 
*re (MlarentMMeH hy «cWr»  The prugratrime 4wmM 
S» elabarater) tor the baaar  project bat  r<i„ie«!  m 
vestine«* weih thnaM he mrheaVl t»x.   In   •r'lrr io 
»near» apacial »«!»««• raf traer  projects are rhiawnVH 
m «even fraapa M   general inaWri*)  fc--d inA»»»rv 
rnriiaartatiiin    and    'uranmna-atinen     agririihwal, 

apartmmm, health, aaewl  fwltar*) anH ^Imtritatrauve 
pr»»ierta, BM>»IH  WOTM  w.<f *f*<mt pr*>)e»»*   Spe«AÎ 
«•pei t» of ea> h af Ike traéex   at «aar*   rannot hi 
«rfved   «tPWa  thaar  aarne»  hrenH   TSi reti» rea 
trai   braman   aaaaJIy  «Mo«»«   «vea*»*   '"   pressée 
»Mala»nul AnrtMne«*« reaWting te**» aparMltirs 

The iene*tiwe* inywae» M Mwlétê art' *ver»l 

rhfaer» h aithja>i aafo» IIMUHW aa pro »erti as 

«•aar« hetM» 

he 

(aap 1er i 

(•) Motivation for production inrrrasr i cfcmteitH 
atar bet, eapert Mkcremeat etc. ) , 

(*l N see »sky of the prefect (a compari*!« or 
ha hair tug af aWieMir aenteiad and »nport wtth CK- 

paeted eaparity mcreaae^ pro<1uced hv the new 
pro)ert i , 

I < I   Mntivation for arreptH terhnoloitv . 

(a* i   Motivation for géographie location 

(#1 l-iat of related pro irrt s I torments of .ill 
inventors, *ntriorttie* anil olher interfiled parlies 
•HOMM hr attached ) 

(f) Declarations of i iw muti rial producer^ (in 
the ease of imports, the Mimsti v ot Komgn Trade 
and the foreig« trade companies concerned should 
state their view«) 

A«  mav  f*  »»en  from  the  alu.v«  meniioneil   list, 
rhr riMitivation of » project is A «onipli X affair   Yet, 
tntormatKm  tn   mam   caaes   is   superficial    not with 
standing   the   huge   quantity   of   do«'iinieni.itioti     e 
iHwed    These   wforiuatmn   doriimeiit»  cannot   siili 
stitiite   for  a  rea1   econome   analviis,   irtcttidiiiK  the 
market    and    price   forecasting    stud ••>•    mentioned 
earlier 

f A«»#*tr 2 

Here terhnii al and material feature«, and the sciind 
itess of i project sUmW be «Vsrnlied HI my detalle») 
torm   This chapter rover» the  tollowmi; items 

(a) A romplete technical des<npo-m ot 'tie 

proiert 

(h) Stage* of installai Kin of unii • .f i'n in \» 

eaparKv 

( ) ( leneral plan of baratimi (in i mea Mirtini tit 
»if 1 HltWii plan of tmtldtnfc sin indi« » » • »i|f 'fie 
tnte|rratMin of the ¡»roiert into ''ie 1»M dit' m a 
measnrenierrf from I   SÍ1W) to I   HMKKli . 

(rfi Sketch plan of the pf ¡ert 'ist of i . diluios 
detailed desrriptwi« of the proin '   iisi ui   »   ni-    i • 
(if  p»ililn    works,   related   (ierlniat'oii»     f   mu- I 
»Mt'wrtttrs   such   as  fire   and   w i'   '   •••'.'•   ]    !•    >'' 
ments 

{*)   List   of   nav hinn »    re»juire.|      d»     '  ¡ '•   i       I 
dornest»   and   imi*irled   niarhitierv    ¡no        "I     >/> 
weijf'its etc  i 

(f i   fíelailed ')»•< riftion of planwf '••» hno|< ,y. 

i ¡i i mnnf of prehnunarv »nd find te--i.i d 
plantons:  ' M«ej«'f«s I   nxl reali/atioi, 

i*i   Ihtta of trie  -s he hile of  in^i.'iMofi 

III ( osti of the pr<>|ert ( nnn'Tm ii'.i. niiw'inerv 
imported machiner»   ttìé other« 

i i i  Condition* of normal fiiwiti'.»' n(¡ 

ili   lahfNtr     i Wirker«     dulled     »n killed, 
whrte c.llar   ter'im» al en   . 

i,i     Fnergv i  .nmitnptHi"   '.o.d   ,t> < 1er 
trifttv    et»      fiv    (jiièiniitie'-    »u<í    - i)«}' 
v.itfvf»     I   mes»»»   oi     nip-ate.' 

ill     V   'e>   d   ( ifneiies*«     »iii|»i»"»»d     ¡uittii ' 

«¡a»    *»iT»|>lv   soaeee«   et» 

i tv i   T  aiè»|Ktrtari»nn  ra^atrenann 

iti   < *• • •   niortruitMi« asta tnatriarfaa»» 

!/» 
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Chapter .f 

This deals with motivation for the efficiemy of 
the project From the [«»tit of view of practical 
project planning ami evaluation, this is the most 
ifti|iortant chafer of ail, and we shall therefore focus 
our attention upon it 

Within this chapter, coefficients indicating the 
economic and technical level ot the project are 
elaU>rated. These coefficients are the following: 

( a ¡ Investment costs per xml of prodm t and per 
itmt of domest*  valut- of production 

, awl 
t .«• ' 

»here  l< n vestment costs 

t       number of products 

h-        value  of  itroduction  expressed   in   ckv- 
nwstic price* 

fli> (»pilai per unit of product and per unit of 
mine of production 

F h' 
,  aint 

I Ir 

when- /'       (i^t. ot fixed and circulating capital. 

ic ) Qu<tnttl\ of produits und imiue of prod», Hon 
p,i nortti-r 

i 7, 

/   •,n'1   I 

« li. i.    I number of workers 

Ihr ,ilmve mentioned i oelhcicnts are sup|M>sed to 
indicate i.ipitil investment • • '->t-. ir labour invest 
im in Mi-.t> of mie unit of prodnctMM,. Tlw'ie coefri- 
, nuls hoMivrr. .ire not verv pliable or convincing 
,111.1 tin- trihiii>li>v;ii,il character of products is verv 
ilitltnni .nul \ .inn s i spi issul in lionitVic prices arc 
ilist.iiinl liuti tip although these ruemt lents are 
piipand .it CM r\ ;•!• -pii. in practice thev are not 
.m.i'v -i I or  us» I fur i i aliiatmn 

I'.,    ;  .i i   ,. .i| .I. IJ¡\   "|   |,r».in!   t-rtu li III V  i  lll'tll.ltl'ills 
i.      I .HI   l!n    t..II...« 'Hi;   piiliciplr» 

,       i itti ii 'M i ni • it her wotds. rrhi umv 
t f » ï .«it 

Is   'III   . >lll 111    ''\      l     I'.;' i' II lit 

i       t'i »In. 11 s <• HIM sinieni»  ire divided  into two 
main ¿i «i| ,  ' i   Hu   na ' hodolngv    lii.t. iap«*>ir\   i«r 
j.i  uliiiti.ai IIMII • .mg  pi. i.iis  nul   seioiidly.  ' ilm'ir 
s.i\iii|i   peni'       S th. H m i  (•«»•rncirnts  are  different 
lui   'S» si   ti» • i   'inni £r  'lips 

('fi.ie.t iv.i'u.iti. il with thi' tir -t tvpr ot curtí* xot 
• solved iti lì,« liillow um manner output will l«r- 
lete i •mur. I ' \ 'he »<> c.ilW'l world mat krt v tine ' 
nid IHII.II ti.! .uto ditmrstK \ilue '>v n rtain t<Teigti 

i ». hange tit's lalcuUttil In centrai autiw»rities 
lupin is lo i.lr-1 into t«i. group» 'rigitwl inputs of 
tiri   IHI    ircuUting capital 

(e) Annual inputs and casts of annually repeated 
inputs (<•') 

Since the dimensioni of the»« two types of costs 
are different  (dimension of E is  forint—domestic 

currency—and dimension of ö is- ) a common } year 

denominator should he provided to aggregate tc*al 
expenses of a project. For this purpose an efficiency 
coefficient had been formulated which is indicateti 
in the methodolgy as A, (In the liteurature this 
coefficient has other names, such as: normative of 
profitability, interest etc.)  The dimension ot  X is 

1 

year' 
The reciprocai value of X is the recovering 

of the project expenses expressed in years. The X 
makes it possible to aggregate these two types of 
inputs m two forma : 

(i)    « + B • X 

(ii)    <»•—/4-fl 
X 

Usually the first form is accepted in the practical 
evaluation proceas. The X plays a very important 
role in efficiency computations. The methodology de- 
tines the X as follows : in order to expand, production 
tools and labour should he consumed ; presuming 
ful! employment, for production of a unit of new 
product one unit of labour should lie liberated ; in- 
vestment expenses necessary to lilierate one unit of 
labour required are indicated by ( b, ) ; this liberated 
labour unit should be supplied with tools of pro- 
ducti.m. indicated by (bt) : therefore one unit of 
value of new production annually requires: b, f b* 
investment expenses. The relationship expressed in 
an algebraic form is 

b, t- bt ( Ft >   - 1 It/year 

In   oriler   to   reduce   the   different   dimensions,   the 
e«|u.'iti'>n   should   be  divided   by   ( b, -f- bk) ; 

 1 (  Ft ) 

¿# + ¿>k     ( year J 
1  Ft 

I.   II, „•«,..    ,; ih, i. nix    n   pruine   and   th.ir        l   >nsei|uently 
1 

is the annual amount of new 
b, + bt 

value jiruducrd by l forint of investment expenses. 

This   ,        ,     value   is  called   efhciency  coefficient 
b, • P* 

or A 

I he time element is also considered According 
to the methodology, rules of simple interest are 
used This method of calculation, however, is deemed 
unfit tor consiilenng the time element by the central 
authorities themselves Therefore in th* last year 
rules ot partial compound interest rates have been 
suggested for efficiency computations, based on the 
I'-maple that national inanme produced bv the new 
project will tie used in pan for accumulation and in 
part for consumption Therefore only one part of 
I'M- value ex pre »»ed by thr efficiency coefficient will 
be capitalized, that is. that part of the increment ot 
national income which will be tM<d for «¿rumttlatton 

1 he new Saisie ensured for  vear  is)  by the total 

l.%n 



amount of invested resources (fl) after instalment 
of the new project— 

i,= B •  A-9-' 

where :   tn —• new value of production at the eml of 
year (n) 

B -- total  amount  of investment expendi- 
tures 

A = efficiency coefficient 

q=l+ii 
i = projiortion of accumulation in national 

income 

Value of time element (b.) — 1 f i« 

Computations should be elaborated on national 
and factory levels. To measure the profitability of 
the project, methodology contains the fi »Mowing in- 
dicators. 

( f )  In case of projects of capacity expandim) type 

Indicator of profitability on national level: 

 T  

where:  gn = profitability on national level 

7' — value of production on world market 
prices expressed in domestic currency 

M — wage« 

A , = domestic material 
At — import material on world market prices 

expressed in domestic currency 

A — efficiency coefficient (0.20) 
H -- investment expenses (fixed capital) 

/•" = expenditures on circulating capital 

B. = related investment expenditures 

The methodology régulâtes the price problem. 
World market prices should lie used at the calcula- 
tion of value of pnxluction and imjiort, including 
transfMirtation cost», Prices of Hungarian export 
¡>roduct» should be calculated on liorder parity 
Prices are given in dollars or in roubles and centra! 
planning authorities are giving exchange rites for 
calculation The reality of the world market price 
should IK- proved by a declaration of the Ministry 
of Foreign Tracie 

In the profitability scheme, losses originating troni 
capital absorption for more than a year are also 
considered. As we mentioned earner, the time factor 
is taken into consideration by the simple interest 
formula We will illustrate tlie method by a hypo 
tlietical example. We \ resume that realization of a 
project takes four years and 1«) units iif expense« 
are used ar.nualtv. The following correction should 
lie applied by the time factor : 

Infitte 
í«.:-.f 

input í«*r*iU4 
h\ hmt fai I»* 

1    year im* Ih \IM 

.'  vears imi 14 1«) 

í  year» tl«l M Ut 

4    ir«. lor 1 IWi 

The corrected input is much higher 

The function of related investments ( Ih I in the 
atmve-fneiitioned formula is to ensure the aggregate 
character of the formula through the complexity of 
ex|ienditurcs, In the development of manufacturing, 
for example, investment costs of raw material are 
taken into account bv considering related invest- 
ment exjienditures. This method is applied Ixcause 
raw material needs are reflected in prices, but do 
mestic prices do not react on capital intensity I he 
related investment factor is used to considei capital 
intensity. 

Nelated investment ex|M'iiditiires ate calculated hv 
single projects with norms. Weltteil investment ex 
¡•enditures caused bv increasing raw material needs 
are also regulated bv norms. This norm is unified 
for all the sectors Calculation of tins noi in is done 
in the following manner : 

Ih     2.5 i. / * 

r <»; «w :-S) 

The methodology has changed and nouns an now 
differentiated bv sectors. So far we have desrrilied 
the profitability indicator formula on a national 
level. The same formula is different in two res|>ee's 
when calculated on a factory level: first, inputs of 
previous stages (material and amortization i are not 
included in the denominator, but are taken into ac 
count as decreasing items; secondly, related invest 
nient ex|>euditlires are negletteli Iheiefoie the 
formula at the factory level is 

7       I.-),,  i   1,  i   I ; 
!/' .1/   .   Al/t   •   /•! 

1 his  formula is used  for  the calculation   ot   pmtit 
ability  onlv at the last  technological  stage 

(g)   l-iirmula of labour MTIH<I f>t>ir,h 

•MI   labour-saving   projects,   M   ults    i or    vienisi 
are calculated hv tin  amount of 1 abolir  sivid bv tin- 
project. I.aliour saving may he "living  1 ibotir costs 
or "fixed labour" emlKidied m ilie means of p'..,|m 
tion    llotli types of ialmur   saMiigs  aie   ine.i-iirid hv 
the saving of costs or hv the evaluation of  tin- cost 
level, 'Tixed Ialmur" and "living  lahoiit"  losts are 
sharply differentiated    In case of  tised  lihour  say 
ltlgs.   mvstments   saved   are   also   calculated     With 
live installation of ;i new heating unit,  for   example. 
the   producing  units  cost   level   declini s   !•<•• .nw   ot 
savings m material costs   'I his  siymg  i, cotisideied 
a.s a net gam.  Nut only   immediate bul   telat-d msts 
decline   too    Saving   m   mal   needs   less   investment 
exjK-tises  in coalmining    'I nei e   i>  a   saving   in   !•• 
lated  projects    I Ills  saving  should  also  U-   dedtnod 
from  the  caUulated   Iota1   < : 11. t ; •«-• 11 it«    ami   rei.itidi 
investmenl ex|rnditnres of a profit    In i is< s w'-en 
cost    level   declines   becnise   ot    s.,vmg.    ¡n    '"ii.ing 
Ialmur", while "fixed  l.iboui     I<;KI)SI-     I ,IM,  tlie 
v.ilue of total input should I»- na-'a-"-! b, t1« 
amount of relato) mv sttni n' 'x|*n-,' i',e t-rum ¡ 
Isa» tuli' \v s 

h  •  i !\ • l 

wltere •  hH      i|tki'!n\   of l.il.iiir   saving  pr- 

Ml 
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costs before the investment 
casts after the investment 
costs of the project 
related investment expenditures 

F      circulating capital needs 

It mav he seen from the alxive formula that this 
is an indicator of the turnover type. The reciprocal 
of (Gii) indicates the years of turnover of a project. 

I).   RELIABILITY OF METHODS I'SKD 

We mentioned earlier that we had some doubts 
concerning the reliability of these calculations. Our 
reasons are set out Vlow. 

1.   Difficulties originating from the institutional 
framework 

F.fhcicnev computations are elaborated after plan- 
ning activity, allocated resources and balances 
Íincluding investment) are ready. Therefore computa- 
tions are prepared after the most important invest- 
ment decisions have been taken on a national level. 

Recause of the "absorption-effect" mentioned earl- 
ier, of the enterprises for investment funds, in- 
vestors in manv cases use computations as a tool 
for further "capital absorption", and manipulate 
them tu prove that their development ideas are the 
must efficient and useful. This fact of course will 
influence the "tendency" of the computations. 

_'.   lUff'n tiltics originating /rum the price system 

In rases where products are exerted to centrally 
planned and market economies, results calculated by 
different exchange rates will differ Investors would 
apply the most favourable exchange rate; therefore 
the real efficiency might be different from the one 
calculated. 

The calculated value' of production may oscillate 
from O-KX) |»T cent above the real level. 

Then there is the problem of calculation with very 
high world market prices. There are cases where 
four investors give four different "world market 
prices" for the same product, between $3K) and $2<)0 
per ton. Sometimes prices are taken from less im 
portant, small volume foreign business contracts, 
and the production value calculated reflects this 
price as not representing real market opportunities. 

There can also he miscalculation of the technical 
parameters of the p.oduct delivered by the new- 
project Parameter» of the exacted domestic prod- 
uct are taken, indicating a higher quality fand 
therefore a possiblv higher price 1 than the potential 
cotti|H'tit'irs mav achieve The real situation is just 
the opposite 

There can also be miscalculation of the assort- 
ment produced hv tbt new project. !n manv cases, 
investors use an assortment of products with which 
the calculation of value of production is much higher 
(Inn with a "realistic assortment". 

1'inatlv, there can !>r miscalculation of the effect 
of natural features of the product, for example in 
coalmining, when prices ( including transportation 
costs 1 are calculated as a function of caloric values. 
These miscalculations are vet y difficult to discover. 

and efficiency computations may therefore mislead 
rather than orient in the right direction, from the 
point of view of realistic world market prices. 

3.   Difficulties originating from the structure of effi- 
ciency or proftabiÑy quotients 

The quotients have a particular character. There- 
fore the efficiency of projects on a national level 
cannot be measured by them. A project appearing 
efficient from the particular calculation may not be 
efficient for the economy as a whole, and vice versa. 
In a simple aggregated national economy, a particu- 
lar efficiency is not identical with the macroeconomic 
efficiency. 

Profitability formulas, by their particular charac- 
ter, cannot represent or provide alternative sug- 
gestions. The choice is reduced to one question : 
should a given project be built or not? There have 
been cases in practice, where the efficiency quotient 
indicated high profitability from the point of view 
of a single project, while during mathematical pro- 
gramming it came to light that reconstruction of 
old factories was more profitable. With particular 
calculations we do not have an opportunity for simul- 
taneous comparison of variants. 

Alternatives are prepared by various investors, 
and despite central regulations there are differences 
in collecting and evaluating basic data. 

Data contain many uncertainties for particular 
projects. World market prices and various cost 
elements cannot be expressed by one single number. 
It is impossible to apply "price zones" or "cost 
zones" (as expressed by "from ... to . . .") in 
these particular calculations. 

The form nf efficiency computations (quotient) 
can also be discussed. From the arithmetical point 
of view it does not matter whether 10,000 units of 
input will result in 12,000 units of production or 
1,000,000 units of input in 1,200,000 units of produc- 
tion. From the economic point of view, however, it 
is quite important, since society is interested first of 
all in die vedume of the realized net income, and 
only after that in the rate of it. These difficulties 
could lie avoided by mathematical programming on a 
national level. 

4.   Difficulties   originating  from  the  evaluation   of 
various parts of the quotient 

Results and input are evaluated differently. While 
output and import material are evaluated in world 
market prices, input is calculated in domestic values, 
and almost every part of them are formulated by 
different principles. "Living labour" costs are cal- 
culated by wages plus wage taxes, while "fixed 
labour" costs, because of the price system, consist 
of various amounts of net income or accumulation. 
I hiring the last vear, however, in order to eliminate 
these contradictions, a new method has been tried 
Various calculations are used. Besides calculations 
based on producer's prices, evaluation ha« been 
made on the basis of a so-called "net wage cost" or 
"real COM" level (net of net income or accumulation 
included in producer price) The point of the matter 
is that all inputs are reduced to wage costi, in other 
words, nfateria! and amortiiation coits of the last 
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stage of production arc calculated as wage costs of 
the previous stages. (This is j>ossible by using 
input-output coefficients.) Particular fixed and cir- 
culating capital needs have been reduced to the level 
of "real costs" by the correction of the efficiency 
coefficient (A). In this way, a common denomi- 
nator has been created. We do not mention here 
problems connected with aggregation. 

Unified measurement in the form of real costs, 
however, cannot solve the problems of resource 
scarcities, for it is incorrect to say that various 
inputs may be evaluated by wage costs from the 
point of view of niacroeconomic analysis. In con 
struction. for example, labour absorbing less pro- 
ductive technology seems to be more efficient than 
mechanized technology. If labour costs reflected the 
real supply-demand position (equilibrium wagest, 
it might be so. In practice, however, there is a 
scarcity of labour, of unskilled construction workers 
and, in spite of this fact, labour-consuming activities 
seem to I* more efficiently met by labour-con- 
suming technology than by mechanized technol- 
ogy. Therefore our requirements of efficiency seem 
to be in contradiction to economic possibilities. If 
scarcities were evaluated as in our example, it would 
be more efficient to use a mechanized technology 
because of the higher costs of unskilled labour. 

5.   Ihffit ulties oriyinatiMfi from the cralMitton of the 
efficiency coefficient or ¿ 

Various views and ideas exist about the function 
of the efficiency coefficient. There are economists 
who state that the coefficient provides only a com- 
mon denominator for particular and regular ex- 
penses; others attribute a normative role to it. There 
are again others who discuss whether a national 
average coefficient or a differentiated coefficient 
should be used in each sector. Some economists say 
that the coefficient should be differentiated on a 
territorial basis. There are discussions about the 
le .el and the volume of the coefficient. We have to 
mention here that an exact quantitative determina- 
tion of norms of (bt) lalxnir saving investments and 
(bk> labour outfitting investments is almost im- 
possible. 

As we mentioned earlier, another possibility is 
given by the shadow price calculation, by program- 
ming to determine the level of the coefficient. In this 
case, cakrulated returns of inputs of a project would 
reflect its efficiency where scarcities of various 
factors of production would be considered. The prac- 
tical preconditions of a shadow price system are 
developing in these days but are not ready yet. 
Therefore we may say that at the present moment 
we do not have the proper methods for determining 
the level  (volume) of the efficiency coefficient 

Since idea» differ about the nature of the effi 
cirncy coefficient there are also widely differing 
views about the quantitative magnitude of the co- 
efficient, from a suggested 0.8 to an 0 20. In electric 
energy production, the coefficient similar to efficiency 
coefficient ( known as the "intercaloric factor" ) has 
a magnitude of 0.12. This factor or coefficient ii not 
only a common denominator for particular and 
regular expenses, but it» function is also to di»count 

various   returns  ani   inputs  fur  a connu«m  base   in 
time.   In   this   connexion,   another   point   arise-     in 
electric  energy  production,  simple or  partial  com 
pound interest cannot be applied, but  rules of com 
pound interest are used.  The partial n>m|M>und  in 
terest used by the methodology is not correct  siine 
calculated   rates   for   different   points  of   tunc   give 
various results. Let us explain it hv an example. 

( (tie hundred units of l'Jt'O investment expenditure 
acconhng to the method used e«|nals in l'»5«V 

/> u.5J(,or UK)     .si/« units 

If we  take the  52.«> units and  recapitali/''  it   t"i 
VMti  we   will  get   101   units.   Namely,   IUI units 
101  units; in other words, the snake is long« t   ft«>m 
his head to his tail than from his tail to In- I» i! 

At   the   coefficient   of  production  or  cap«.«, in   «x 
¡lauding investments on the factory level 

.       /        (./-, t•-•/. t   /.i 

.1/ A ( />'   *   /• I 

value of production ('/') should he c.iK ul.it«•«! in 
world market prices while items calculât« «1 in 
domestic prices (.(,, f- .-/, t /. ) should IK- deducted 
from that value of production calcul it« «I in world 
market prices. As a consequence, the nominato! has 
no real economie meaning. It loi example / • i .-I,, 
-f  /(,   »   1.)   the value of the fraction will  he   i I 
or   (<><>'.   In order  to measute the ethciem \   «»t   tfit- 
last  stage  of  production,  iu«hcatei|  tix« d  « ipitii   in 
(nits   should   also   be   calculated   in   wo''M    tni'ket 
prices. 

At   the   coefficient   of   labour saving   :: >v « -tin« nts, 
"fixed labour" is over-estimated in iel,«ti >u i • .ulna! 
or "living   lalnmi"  sui'«- "fixed lahmi' '  pn«e- con 
tain   a   considerable    net    incoine   «n    a«, •mutilation 
which increases the degree ot the co-t  It". «•! il«« Ime 
In  addition  to  this,  at   fixe«!   lahoni   input-,   nl.iled 
investment   requirements   should   1»   t ilon   nit••   .u 
count,  while in f.v.c ot  "hvuig lai"".:'     mp-it-    «d«li 
tioiial charges and related  investment  n«c<ls   i «put 
ments, trans|xirtation, education ami   " on,   m   not 
calculated. 

Summarizing all the remaik- «•«• luv« ¡n ule 
above, in our opinion present nielli...I ..! « tie u-m v 
calculations should he considered as lough « tini,it« s 
containing several uncertainties rathei thin as ex.ut 
computations of ptotitabihtv or efli. a-in . it ¡n«lus 
trial    projects    either    on   the   internai on    the 
factory level 

•Vspite  all  these   shortcoming-, «Iti :• v .   « «I« u'.i 
tions  since   l')s7  |KlVe  h ul  a  great   impo-l «te e    'I h'- 
very fact  that  some kind of < «imputation- hai  to tie 
(»repared  m contrast to the j>cri"<l Ix-tor«-  ]'>'•?  neh 
cates that  economic t,*«licv has changed radically  for 
the   lirtter,   emphasizing   more   ati'l   iimr«'   «h»-     m 
portarne   of   |>r<>fit;thihtv   and   ertirien« v   iti   pr,)<-.t 
evaluation   The other  verv inijiotlant  fa«'      iti. i.illv 
accepted  bv   the methodologv    that  valu«- o'  p-o-hic 
tion should lie calculated in world marke«  prices,  ii 
a  big  step  forward    We  might   sav  that  tin-        an 
"unconsrious"   ait.   t'i   accept   Mittielnw   the   '«ast« 
principle of project evaluation in an   «i)i»-ti e. oimoiv''. 
namely   the   n.axinnzation   «if   net   f..'<-ig'i   «-x« hange 
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earnings in (lu long rim. The efliciency computa- 
tions indicated tirst that domestic prices were not 
proper prices in an open economy for the calculation 
oi profitability neither on the macroeconomic or cm 
tin inicroeconomic level. These developments intlu- 
eucvd manv Hungarian economists in the proper 
direction We would like to IIOJK' that the reader 
will conclude troni this tiapci that the new ex|>eri- 
iiKiits with \arioiis programming models have their 
origin somewhere in those tonsil estimates which 
we i i itici/" vi sharply. 

ti.   Shi/if <>l dct I.II'II«. crittvia <>j </<*< MIOM 

After the preparation Mage, we presume that all 
hasie information is at hand and that we have 
rullatile data for decision-making. In spite of the 
most precise preparation, however, decisions cannot 
he considered as absolutely safe. This is true in gen- 
eral, luit i! is more so in an open economy, where 
uncertaintv is very high The more anihitious the 

inve-tment programme, the longer the time of im- 
plementatimi. ,ind the higher the uncertaintv will he 
'I herefore calcul.ition of risk and risk taking is one 
of the timst ¡tnjxirtant activities at the stage ot 
dec-ami nukin-J We intend to analvse the risk 
facti ir and levels of risk taking lielow. 

( a i   / I'TV/.V "I "^> ttikinii 

l\Vk and ii-k taking are intluenced hv the insti 
tutioii.il framework. It '.s easy tu see that the ques- 
tuili i if list, taking is completely different in the 
case .if a pinate linn or tinge cor|x>ration or in the 

cast ut ;i v« :.i'i/ed economv \ tinge integrated ror- 
1 iiir.itii.il nun i ike a greater risk than a small private 
enterprise and a sociali/ed economv mav balance 

tusse- i,| mie pr.i.liicmg unit Witti gains of the oilier 
The i.!\ intages ire ohviou The-e advantages, how 

ever had hern misinterpreted for a long time hv 
mam irniMii'-t- wlm |iresutned that, m a centrally 
platini d SIICI,i.it eionoim. calculation of risk and 

risk i iknig hail no economic function at all 

Iha! is win Tisk cali illations are su rarelv dis 
ciisscil m our htetatiire, except m one or two cases 
I'n.Mi nis ut iisk , di i.t.itimis have come to light 
d HUí.: the at lea wat-, in cunnev.un with inathe 

mitici! niogiaiiai'iiii.; "il the sectoral level. In sec- 
|ui i! pT'oyi .inai i v |i'..itint-rs use '/ones of data 

msii-.d   o|   single.   !x"d   date    /ones   of   data   las 

"\pt esse.I provide all oppor- 

tunity   In   mdic.i'e   ! lit-   degree   ot   uiicettallltv   oil   the 
om    hand  and   tu  e'.ilmr.ite   variant--  on  the   other 

I  iiccrt.iititv   is   li.!:c,ite<l   tot  decisi, ai makers hv the 
spai e  ni the  /ola     the  lugger  the  certainty  the nar 
towei   the   sj,.ice   and   "ii i    .'.'.m     Planners   u-atallv 

ha\e the lullowiug cotiihiriatunis of data tu deal with 
ptog! anmutig   U.i-a.l   on   pessimistic   data,   ptugtaiil 
tiling  based  on  ,r. erage   values,   |it ogiamming  hascd 
on uptiinistic \ ilues u| il.it,i 

li: the lust method, the most untavourahle values 
are calculated up|«r hunts of costs anil minimum 
values ot results arc considered This method is 

called stt.itcgy ut maximum certainty". In the 
set olid Hpe, .¡\ctage values are used, presuming 
that changes m a negative an i positive direction 
will hai nice each other In this vvav. tur example. 
variants ¡n the /• ne troni  Kllti ,Vl> are considered 

as variants in the zune of from 190-to-210, since 
in both cases 200 as average is used tor the evalua- 
tion ui the variant. The most hazardous case is the 
third, where uncertainties are not calculated practi- 
cally. The second and third methods have proved 
to be extremes in which criteria of certainty are 
neglected. Therefore Hungarian literature and prac 
tice for determining uncertainty usually applies the 
method of "strategy of limited certainty". Values 
built in the programming model arc determined by 
the following parameters: 

Am,, - maximum costs 
^min — minimum costs 
A'„    —- average costs 

- level oí certainty   vah.e  of  costs, condition 
0.5 

Kb    -. Ka+ (A.'«,., -   /v',„,0)   (     -O.50) 

For example: (K max)  —   10U units,  (K mill) 
70 units - 0.70 unit 

A'„ .- 85   |- (100 — 70* (0.70—0.50) -.. 85 + 0 
91. 

In the Hungarian literature, this is called pro- 
gramming with "certainty values". Despite cautious 
planning, unexpected changes may occur because of 
changes in technology prices, markets and other 
fluctuations. Therefore every development decision 
.should he regarded as a risk-taking action. 

The measurement of risk is that quantity of poten- 
tial losses or lack of gains which occurs because 
decision-makers did not choose the variant proved 
to be most efficient el post Losses mav also occur 
through circumstances beyond our control, or as a 
consequence of voluntary risk taking in the hope of 
expected gams. 

Hazardous decision -making, of course, imperils 
balanced growth, but from this we must not conclude 
that a decision -making policy of maximum certainty 
is the right policy. The |x>!icy of maximum certainty 
or safety would decrease rate of growth and ha'ii|*'i 
economic development because of a gradual hack 
wardness from the point of viuw of technical level 
In ni ojien economy, however technical backward 
ness is a hazardous |nilicy, .-nice the basic precondi- 
tion i if a sustained high rate of balanced growth, 
export ability, cannot be ensured without up-to-date 
technical  and technological  levels. 

Allot her   s|iecial    problem    of    risk-taking    in    a 
centrally  planned model is to determine the various 
degrees of nsk taking on various levels of decision 
making.    These  degrees  are   determined  to a  large 
extent  by  the institutional  framework  and by vari 
mis methods of planning and direction. 

The degree of risk taking IH- various enterprises 
in a centrally planned model is limited even in cases 
where development and project decisions are decen- 
tralized on the enterprise level. Sectoral allocation 
of resources, choosing of "leading sectors", decisions 
affecting international economic relations etc. cannot 
in our model 1M- decentralized. This, of course does 
not mean that every development decision should !*• 
centralized, and a central authority should regulate 
project evaluation and risk-taking in the form of 
mandatory' targets Producing units, that is, in- 
vestors,   fn.iv   be   directed   tTir »ugh   an   "organized 
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market" where the rules of the game are deter- 
mined by central planning authorities with such 
regulators as monetary policy, central hank system, 
price control, wage control, credit control, duties and 
suh.'.idirs. Hut in such a case, responsibility for mis- 
information originating from centrally decided indi- 
cies and 1'isses caused by them cannot be laid upon 
enterprises. 

Knterprises may take a "managerial risk". Since 
directors of enterprises are not owners thev cannot 
take a risk in the form of material consequences. 
Therefore rules of risk-taking should he centrally 
regulated, leaving enough space for "managerial risk- 
taking" on the enterprise level. 

(h) Actual  and   potential   scarcity   of   production 
factors as limits  in risk  taking 

There is a form of decision-making where plan- 
ners are aware of jx>tcntial losses even at the deci- 
sion stage. These ¡«itential losses are in many cases 
connected with scarcities of resources. This is one 
reason for separating the stages of preparation and 
decision-making in the process of project evaluation 
In the preparation stage, all |>ossihle variants of a 
project should tie collected, while in the decision 
stage, those variants exceeding actual and potential 
limits of resources should he selected. Calculation of 
potential kisses originating from limited resources 
are verv inipirtant. for example, in decisions on 
international co operation or integration. 

In our present practice, it is rather a failure that 
limits of various resources are regarded as fixed. 
absolute limits Substitution of resources and on 
vertihilitv are not calculated properlv. Substitution 
possibilities and the role of time in this process 
should lie taken into acci unit ; however, in a strategy 
«here full einp|o\ ment is a stable requirement, sub- 
stitution of factors of production lu* a verv hunted 
|Kissihilitv. 

Kl  77ir role of tunc in the certainty of de, ist,m 

In stage of  preparation,  we  have  mentioned  the 
time factor in connexion with cost of effect-   Here. 
we investigate   the   time   factor  as  a   part  of  risk 
taking. The time required for carrving out a project 
is connected with the uncertainty factors in decision 
making. If the required time of realization is longer. 
not onlv does 'he degree of uncertainty increase, but 
jHilential  loss's   niav   also  occur    Ks|«eciallv   in  the 
case of new  t>ror',ucts  in  rapidlv  developing  indu- 
tries, flexibility ami  specdv appearance on tbe mar 
ket offer the advantage which we mav call "a transi 
tory niono]»ilv of a sellers' market" . in other words 
;;n ojipnrtunitv e   ist- for "skimming the cream".  If 
decision is late.  IM'anse decision-makers hesitate or 
are unable to calcu'ati»  the  potential   risk   involved, 
there is potential  loss    Losing time in project  reali 
Mtion mav unfavourably influence efficiency. There 
fore ¡lotetitial  gains   from  flexibility  and   sjieed  and 
additional   costs   for   it   should   be   considered   and 
settled at the decision  stage 

id) Risk-takinj] and "sratcne reseñes" 

One of  the  most   difficult   tasks   in   the   -tag«-  of 
decision-making    i-    to   determine   the   'piantm    of 

"strategic reserves" The optimum si/i of n senes 
will influence the rate of growth of the econoim 
as a whole. N'o general rule can be suggested for 
every project concerning the iiecess.m ipiantitv 
of reserves. All information gathered in the stage of 
preparation should be considered again and again 
in order to determine optimum si/es of capacity. 
labour, material and foreign exchange reserves. In 
many cases, political considerations aNo p'a> a 
decisive role. 

At the present moment, we do not have the 
proper methodology for calculating them except some 
basic rules which we are trying to applv in project 
evaluation. From the j«oint of view ot calculation, 
there is a basic rule: every cost of desired reserves 
should be taken as costs of risk taking or a- a price 
for insurance and safety. 

(el   Questions of folloic-up 

Because of limited risk taking, folio« up does not 
plav as important a rob' in a centolla plumed model 
as in a market econoim. ('apucuie cm I« t> in- 
ferred from one sector to anothci rel.iiiwb. ri,i\ b\ 
cintrai orders. If all the alio1.e mentioned sti ps ate 
carefully executed in the stage .i p: ••;• intion. 'he 
necessity of follow -up will he hnn'i d I 'a--, how \ i i. 
does not mean that we cm needec; lollo« n| I In 
possibility of follow up sfumili be in-und 'I lus 

possibility is cotmeiled wrli the ipic-'nni ol • di n 
lated reserves One part of the re-en > - -linuld be m 
iiiolu'r lotm m ordii to mtioduc m • • m changes 
that arise during realization ot tin pio|e(t In tins 
respiri, réserves , it tirhnn i! pl.innioi' and MM irdi 
capacity plav an important n !<• loo The iiistitu1ion.il 
possibilities for follow op in- ¡o net.ilh -p'.iking 
nun h better in a outrallv pi.min ! modi] tli m m a 
mai ket  model, 

(fi   l'i, sent  ï>ii<ti,c und  /•».'•'7riH< 

In our pre-en!  praclici ,  the p, ep.n a'i> n   md dei i 
sioli   -tages are   not   clear!',    -ep itati d     I'-      * e."    ot 
decision, or a pan  oi   lt.  .oh.es i.ithet   lb.m di tailed 
preparatimi 

Main directions of development at-  .p-eded doling 
the preparation of the long term plan    %••* < .1; •• 1 
ties   (large   single   proiec'si    are  considered   at   ''u 
stage   Approval of I'onstiiKtion of single profit-   1 
tberefoti    limited   decision mak'tig    In   general      'tie 
might   sav that   the  fits!   ipiest|..n    -,\l ,-1 »..-•    ,  t.r•.• - . » 
should  be established or  nor.  will  '1   de  Med  dirmi« 
hing terni planning   The second and third '|ii'   o ••, 
how   and   v/hi-ie.   are   answered   al'er   the   sie.-e   of 
delalled   ] a epar.it loll.  during   I; >'   pr t  apra   •    d 
of un esiniete   pr ogt l'irne-   tot   single  pi >i" '      Me 
separation of ;be -mg«   , ,t  <|>i i  i n'o  .aimo    '    •'   , 
in time  ml spa  <    he-   ,'   'be  roo'  . •    . vr ,}   btt.    :' 
ties and in niiiu   eise, i.itmot  be o'-iii"!    Ibi 
und  -tage intliieiii ' -  th'    tir-'    I'   mav   '   >ppe'(   '      •    , 
plann' d   proj«i-!    (anno'    •«•    reali/«-!    f,r    •, r   >u 
reasons    .and    the    origina!    pian    '.irg«i-   n-i '    '*• 
changed,  ot   t'hai   (Krause    ,f  i bang's   m  p|.m    ot' i-. 
proiwts  «hub   h,'.«   a'" adv   been    n,p'me!   •   •.  '    .« 
put aside 
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T 
Approval and preparation are generally accom- other projects. In practice, however, there are two 

pushed in two steps: investment programme; plan processes, because the plan of the investment.pro- 
{"''. " • • gramme and the investment programme itself are 

g approved separately. In addition to thu there are 
Plan target is much more detailed than the invest- several difficulties originating from the process of 

ment programme descried earlier, and needs elabo- approval. Decision-making takes a long time, which 
ration only in the case of large projects with com- increases the time of realization too. These questions 
plicated technical and economic relations affecting have heen under frequent discussion recently in con- 
other sectors or the economy as a whole. There nexion with the revision of existing planning prac- 
seenis to 1« only one process of decision-making in tices. 
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XU.   THE RATE OF INTEREST AND THE VALUE OF CAPITAL WITH UNLIMITED 

SUPPLIES OF LABOUP 

by Stephen A. MargUn* 

INTRODUCTION 

This essay investigates the choice of technique 
(labour:capita] ratio) and the choice of the rate of 
saving as joint decisions, linked by the following 
mechanism: (a) the supply of labour is always 
infinitely elastic at an exogenously determined wage 
rate; (b) all wage income is consumed; and (r) the 
marginal disutility of labour as well as its produc- 
tivity, unassisted by capital, are nil.1 The principal 
conclusions of this investigation are, first, that for 
the optimal technique and saving rate, the marginal 
productivity of labour in the capitalistic sector lies 
between the wage rate and zero. Secondly, and more 
important, neither the private nor the social rate of 
return (or marginal productivity) of capital is equal 
to the subjective rate of interest defined by the mar- 
gin.»! premium on present over future consumption 
implicit in the economy's social welfare function ; 
optimally, the subjective rate of interest is equal 
rather to the physical marginal productivity of capi- 
tal. The difference between the social and physical 
productivity of capital is the difference between a 
mutatis mutandis and a ceteris paribus change. The 
social return measures the extra output from an 
extra unit of output of capital if employment in- 
creases sufficiently to maintain the socially optimal 
ialiour : capita! ratio, which is, of course, the correct 
employment strategy under the assumptions of this 
essay. The physical return to rapita! measures the 
extra output, under the assumption that employment 
does not change with the addition of a unit of 
capital 

The implication ot this second conclu-ion for 
investment planning will he discussed liter, but the 
extreme nature of our assumptions a!>'<ut the avail- 
ability and behaviour of Ialiour compel at least 
cursory attention at the outset to the relevance of 
these assumptions. Stated baldly they ire far troni 
realistic, especially the assumption of perpetually 
unlimited supplies of labour at a fixed wage 'Uit the 
genu of truth that makes the assumption of unlimi- 
ted supplies of labour worth exploring is that in 
many developing economies vnempl'iymeiit and 
underemployment   is  large,  and   the   wige   rate  of 

• Massachusetts Institute of Technology. United Stales ot 
America 

' These assumptions represent . oeorettcal simplifica- 
tion of th<.' framework of growth going back at least to 
Karl Marx For a modern discussion, see W. A Lewis. 
"Economic development with unlimited supplies of labour," 
Manchester School of Economic and Social Studies. NV 22. 
Manchester England. 1954. and "Unlimited labour : further 
notes". Manchester School, op. eJt., 195S. S«e alt» W. A 
Lewis, Tk* Tktory of Economic Growth, I,ondon Aller. 
k Unwin.  i°5? 

unskilled labour is well in excess of its opportunity 
cost measured in terms of either marginal disutility 
or of alternative product foregone. And worse, in 
many countries the creation of employment opjxir- 
tunities hardly keeps pace with the growth of the 
labour force. In India, for example, the relative as 
well as absolute amount of unemployment lias ap- 
parently increased since Inde|>endence. despite fifteen 
years of planned economic development.2 This is 
not a state of affairs that will continue in perpetuity. 
one hopes, but certainly the wage rate will exceed the 
opportunity cost of labour for some time to come, 
and India is not unique in this respect. 

The assumption that workers consume their i ntire 
wage-income may seem inappropriate in a model 
which attempts to simulate the choice of saving tate 
a.s well as technique. With unlimited supplies of 
labour, surely the labour : capital ratio should be 
increased until the marginal productivity of labour 
falls to zero, and the consumption of workers should 
be a separate issue. Even if workers cannot U- in 
duced to save voluntarily, it ought to he possible t<> 
force savings out of wages through a eoinhiii.ition 
of taxation and reduction of real wages by means 
of inflation.n However. ( ¡overturn tits are in general 
severely restricted in their ability to rotilinl the rate 
of consumption out of wage incutili' In dient' di/' d, 
pluralistic societies, organized lalmiu i'"iig with 
other interested groi.ps can tx c\|.eit<d tu t< -:-t 
the taxation anil inflation required M IM<> sanii;» 
from wage income. And this tesi staiee i M e\ >,, !.<• 
effective, for the political idv minge- o! men a-itig 
employment   aie   relatively   few    'I he   miemplnyed. 

2 The (..Mowing I'timatr«  arc takm fr-tii V   K   K   'I il.ik, 
"l'iifiii|.lnvninit    -tjti-tu-.     ,n     India'    /. 'H.ainr     Ilivl-.'v 

Bornluy,  l%5, |i   .7 

Ytar U tt>e ' ejtnmmtf    /      .V^'itiH.mf.   „J    ».,,,'...».. 

1951 First ,,| an \   !   a i ni..'.:.' 

l°5ft S,.,.,n,l I  1.11! f. \ 

1%1 Ilntd dan 
f   Oil 

'l    HO 
..fu -ili 
lrlll..| 1 

196»i 1   airth ;,lait UH III,tl   l'.»tri| 

The <iiiii|iouni| go.util rate ,,t mirili;,!,,) ri •• n' o nier * 
per iint, as i f n'i;i.ire! with a scr • »'li ut' • i ;mjaila'i..i. 
of the order of J |ier rut Undtrrmployuiei.t i>. •>( •'' i» ••' 
more difficult  to estimate 

'Su'h an assumption is implicit m F lia»,it's A.'U.K 
nes> t" assume ¡li.it the i hoi, e nf a rale ••( MIH« . at. '•< 
mad" independently ot 'he dis'rihutmn .,f ;n< .«.e 's. e im 
capitai produr'ivity it; ut ali.« al;..11 alai (¡r.,«!ir. ••a.j'Oi/i 
Jnwtiil ,)f / . n mi, 1 Harvar '. l'iuvrioiy l'ios l''s7 
vo! "I ji ''" lial'.r a.In .is the Í,,if!•• .»I ;<.««'hdity of 1 belt 
between in. orne di-tnWi ri and «a\.:<gt '!• I'1', '«ot •!•«•« 
no!  ;t¡ ;.ear  t    take  my   -Tfusly   the   ; 1 >|.ji in    11 li   a   ink 
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after all. are a minority of the labour force even in 
the most labour-surplus economies, so that even if 
man fer man the unemployed were as jxiwerful 
politically as the employed, the sheer weight of 
numbers would make the interest of the employed in 
low taxes and price stability carry the day against 
the interest of the unemployed in expansion of the 
volume of investment and hence employment.4 

l-.veii   in   more   highly   planned   and   centralized 
ec nies, the latitude of the ( jovernment to increase 
saving and investment by decreasing the consump- 
tion per employed worker is limited. Joseph Pajestka 
indicates that the attempts of the Polish Government 
io ilo just that in the decade following the defeat of 
Nazi ' ìertnany "placed heavy burdens on certain 
social groups and brought in their wake the well- 
known social-political reactions and dispositions 
which resulted in checking further economic devel- 
opment".0 

The Polish ex|*rience shows that it is consump- 
tion |MT worker rather than per capita that ;s at 
issue. More intensive use of existing capital goods 
mikes it ¡Missible to increase total (and thus per 
i ,iritti ) consumption and investment, at least to the 
point that the marginal productivity of larmtir falls 
to zero. P.ut to increase the labour : capital ratio 
bevond the point where the marginal productivity of 
lalmur falls to the level oí the wage necessitates either 
•A fall in real consumption [>er worker or a fall in the 
r.tte of profit per unit of capital and hence in the 
rate of investment and growth. That consumption 
per worker rather than consumption per capita 
should lie the politically sensitive magnitude is |>er- 
h.ips not so surprising after all. A society need not 
IK- Calvinistic for differences to exist in expectations 
and aspirations between employed and unemployed. 
Individuals may become inured to chronic under- 
employment or unemployment, but, like individuals 
in, possession of jobs, may feel legitimately entitled 
to sun«- minimum level of consumption in return for 
a day's M i <ik, .nil tbc> exercise all the political 
(Miwer at their command to resist taction or infla- 
tion which might deprive them ,it their accustomed 
standard. 

The preceding discussion is not intended to sug 
gest a belief on the authors part in the absolute 
realism of thr assumptions that underlie the model 
analysed in this ess.iv The ingredients of theoretical 
models generally represent an extreme simpliftcatiiwi 
of the actual environment of economic decisions, 
and tiie present casi- is no exception Nevertheless, 
the model examined in sulisequent sections of this 
ess i\ captures sutlicienth the distinctive features of a 
large number of countries m Asia and elsewhere to 

* The irifiv nf this conflict of intere»! t« that thr mure 
«ut colui .1 I ."irtiiiiirnt i» ut in- reaving thr vlume of 
«»un« arni employment hv tara.mi ir mflati-m, the more 
ilifhmltv it rmountrr» lor ihr vrry peuple who are moved 
ttam tin- ranks of the unemployed to the employed, who 
miiiVit Ite expected »o he the rtKWt vocal «'.iptiorter« of the 
tax.iti.iii or inflation that created their >ohv now identify 
their intere»!« with tho-r who «ere already employed anil 
hence   lose   ft urn  láxate n  and   inflation 

* I Pairstka "Some problem« ol économie development 
planning'    in O   lange  ed. I'rMrms M /'••Itttral b'tenomy 

'   S v.-i/n«   Peopl"'«   Puhli»hing Hou«».  New   IVIhi, 11W 
•>    t'1 

make it worth-while exploring its implications for 
development policy. 

A.   TECHNIQUE AND SAVING DIVORCED 

To provide a basis of comparison, it may Ite a 
good idea first to set out the relevant results under 
the assumption that the Government is able, by 
one means or another, to achieve any desired rate of 
.savings regardless of the labour : capital ratio chosen. 
Thus the choice of technique can lie divorced from 
the savings discussion. Given unlimited supplies of 
labour and our assumption that Iwth the disutility 
of labour and labour-productivity unassisted by 
capita] are zero, we may suppose that the labour 
intensity is chosen to maximize the output : capital 
ratio regardless of the level of the wage rate. In 
other words, labour intensity is increased until the 
marginal productivity of lalrour in the capitalistic 
sector is driven to zero. So much for the choice of 
technique. 

Following Ramsey* the optimal savings pro- 
gramme is defined as one which minimizes the in- 
tegral over the interval (0. * ) of the difference 
Iietween "bliss" (the least upper bound on instan- 
taneous utility) and the utility actually achieved. If 
we denote consumption at time ( by ("(f). instan- 
taneous utility by V(C). and bliss by B, the ob- 
jective function can lie written 

"f Min =     \\B--l\C(t)\)dt (1) 

Let f, stand for the output : capital ratio,' K for capi- 

tal. K tor investment.* and Y for income. Then 

Y - ?K (2) 

(i) 

(4) 

Y      (   f K 
t"      ph—K 

A'id expression   i 1 i  becomes 

Min {/<      r\pKUi-KU)\} dt      (5) 

It we apply  the calculus of variations to expres- 
sion   i 5 i. the   first order  Kuler-I-agrange equation 
becomes" 

»r, - r ,6) 

(7) 

In view of the zero marginal productivity of labour 
asMiciated with  the optimal technique, the output : 

• F P Raimejr. "A mathematical theory of laying", 
Prono»«. Journal. Cambridge, England. 1928, yol JB, 
p  Hi 
'Vf «hai! a«»unie throughout trrii (way that the pro- 

duction f Miction it hoaaogcaeout of ftftt degrer www h 
mean« «hat • it a functiea ot the lakew : e afilli ratio ataaat 
' Doti will m »amral ¡adirate tint rati« «4 chaaeja. 
* Sobteripti will in gnwral indicate «VffreMiatiaa wMl 

rtipeet to the rariahtr indicated. 
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capital ratio • becomes equal to both the social and 
the physical marginal productivity ot capital. But 
both may differ from the private marginal produc- 
tivity of capital since a private computation of profit 
properly deducts any wage costs from the total 
return, despite the assumed redundancy of labour. 
The right hand side of (7) is the percentage rate at 
which the marginal utility of consumption falls over 
time, or the subjective rate of interest implied by 
society's utility function. Thus (7) expresses the 
Fisherian balance of optiortunity and impatience in 
the determination of the optimal programme of 
capital accumulation, although in the present in 
stance the balance is one of social rather than 
private return, with a social rather than a private 
subjective rate of interest. 

Since the  integral of  (5)  is a function onlv of 

K and A.', we can integrate ( 6 ) to obtain a solution 

in terms of K 

K = 
U. {> 

Kxpression    (ei),   the   Ramsey-Keynes   rule,   says 
that the  optimal   rate of saving at  any  moment    it 
time t is  given  by  the  ratio of difference lietweeti 
bliss and utility at t to the marginal utility ot con 

sumption at /.'" 

To give concreteness to (K>, we shall adopt ,i 

specific form of the utility function, namely tin- 
constant elasticity function, 

,'((')   ---   <t( '•'• I'M 

where a and v are positive constanti." Tin* function 
naturally suggests zero as the bliss-level, that ii. 
R — 0. The marginal utility of consumption is 

given by 

V.-tvi '"•' (10» 

.1'id (S ) becomes 

,      0 — ( ~aC~< 
K -•  

7t,C "•" 

( 
(11 

Consumption plus savings are ci|tial to tota! oui|Mit, 
that is, 

Y-C4- K 

So. (II)   is equivalent to 

(3 

'* K.  P   Ramsey, uji   cit., p. i-47 
11 Cf. J fmbtrgrn, 'The optimum rate nf íaríng' l\ 

Domic JoumtÊi. CamhrHÉt», England, \'>*'t. vol Hi, p MU. 
and "Optimum savings «id utility maxiawsatHiii uvrr 
tin*', £ionomttru«, Vale Uniyrrtiljr 1'rc», I'Wft, vul > 
l> tit. »nd S OiaJtravarty. "Optimal »avirif» with .itnt. 
planning hoeuori", InhrmfûnM H.amomw A'.'iw (>+iki, 
Japan, UM, vol 3, ». SM. Thi« utility fanctinii ha< um- 
ilili ity to rcroamnrnd it, hat it al*, ha» th» quality- <<m- 
pelHag to MMH* and dittrcMir.f v> other»—ot bring the 
only utility function wMrh iiKptMt mat tat ••bjetliy* rat« 
n( intcrrat érpentfs onlv nn the rat» <é growth M rn«- 
«imtl'tT« and i» •wárpuifcnl ni the level <4 cncoum|.iir>r 
A i-omprcnaniuv« ¿iacuxisn at th« fwoklrmt of demMng a 
utility t—nina in th* cnajttst ei in««»» tuaw ran IM found 
m S. ClMliravattT, "Ta« caratarne of M uà*mal •**«#• 
•rugramia»/*. EtmmauWtc*. Yak L'atvtraìiy Pnaa, l%2, 
»ol   TU ••  178. 

ll-'i 

In other words, the optimal saving rate K Y is 
constant over tune and equal to the negatile of the 
inverse elasticity of marginal utility with respect to 
consumption Noti- that the optimal iiung tate n 
independent of ? 

For future reference we (»rrhaps ought to it,<e< ifv 
society's   subjective   rate   t>!   interest  (which hence 
forth we shall denote bv t i   implicit m the o .int.mi 
elasticity   utility   function    Division ni the nei; it ni- 
ni the time rate of change tHf marginai utility 

I +    li- mit 

bv the marginal   utilitv   of  lotisiiniptioit ipii  |¡iu- 
the subjective rate of interest 

r 

i 
(;•   i   1 i 

It can be shown that   ( 

( 
(In ii.^.iti 

(13i 

• i t'ir 

tl.nticitv   of  marginal   utility.   :iII. 1 n the  i.ite    if 
* ( 

growth of consumption The siilijirtiyi rate of 
interest is equal to their ptmhict l-m im ; -tu 
gramme of capital a«-ciinnil.it i"ii which 'iii'iiin- t 
constant savings rate \- mi-r tin» tin ¡ ili ni ¿' »lb 
of consumi .fi"ii is simph tor ¡i • i. Inn y ! >;o imi 

( 13 I  lieo uvei 

111 

.,1   Ihr 

ili 

Since î1 is hxed by t.ntr» itlnm. 'it i.> 
planning commi inni, ;ntiiig ¡ai .ili.it ! 
implementation of tic I-1- lu i i.ni IMI.IIHI 

iiits of  choosing    >   ci|iial   tu   il'.1 

I!     MM\I,  vvn to mi-.' i  i'       : » 
m-1 Alio 

NOW     Wl     1.111    |lt'«lol    t-       till     'il       t   ill    |' .     |.lr,iMt 

itiijinry 'nit not. uni .minati Iv w.t'imit rhliti.>M ' 
notation I.M «• rej»re«en» tfie ex .;.. >t oi-'v Im I 
wage, and let A drnot« the la'iour t;ipii I - in l.i< 'i 
value of A is »ufifiosrd to r« present i 'liaient teil 
nique oí proiliH'tuiii The output lapi'i! ratio p ii a 
function of A alone h\ virtue of thf .iniiiiipti'>n ot 

a first degree IHIOH .^ene-otis pindm ti'ii Ini: 'mu," 
and we shall assume p<K) i- a trii'lv i n o»- 
function, tliat is, une ri-rl«itmg striitlv dinini'i'ong 
marginal rettrns of utjait to lalmiir I .e» « - * . » • -1 
tor the proportion of ¡r »tits (nii| 't-ei iui' >•• 
savei) which wiii \w as-uried to lie i '|K-I n iteli ' 
the control of the ¡.l.iwvog (.mniissio. Voinntur 
that all wage* are rotiiumnl. we 1 m- t i ihr h, 

lowing fimctMin    f A and • 

l¡rIAl HA | 

.St A.« i       ' I ; i 
• IAI 

In ornVr ; >  .'md niat'rniai.i i. •-unj ,n.it. -.<   »e 
slull limit oui   .»fetltwjii  liete to npitj! *i mu   ! .,n 

li V»   *    -tt »    »hr.** 
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profratiime«. in wlitr« A anil a, »né hmcf a »tul t, 
art-  hxf(| once aw) for a!| at time »w<i 

' >iie extreme »oliitton to the prea»wt pfoWtwi it to 
jrt-.K p.-<l n« hefore to ehooar A to maamii«« wwn* 
ate oiitjmt, that I«, to mammi»* a— hot twhtart IWW 
tu   'he  (migrain!   mi|xite<1  hv   labour'»   mtiatewc«  m 
I OIlMIMiptlon. 

•        «'A ^0 (I«) 

Mammiíaiion (if th» prodiictivttv «a capital Wfrt- 
«ent«. a <ttr*rt aujiliratiii*) to the labnwr »arahia ato* 
omv of the tonal marfinal prorfut-tivit« ( SMP) er» 
tern* of Alfred Kahn " and HoNta Ch«w»ry M Bat 
it shiMiW he lèwrvd timi th» contrat m wWh th» 
SMI" criterion wat advanced was not on» m wharh 
the rite of »Hvtuj wa* linked Hi the choire of tarh 
nn|iie Maxiniitation ill a, *nbt»ft to th* ronatraNtt 
cmhoched in rtareiution I 16 >, will--ii Ht» eattatraiBt 
i» undmy; lc.nl tu i /ero rate of tavtng and h*nc» t 
/cm rate (if jrrowMi if roti«tiimotion \nd |»rari»»H 
tor »his reiMiti Míe internai of maxirrwmng a is 
ma|i|iltraMe linder the |>rr«>ent a»<tum|itH»ns thout the 
«ii|i|>lv and hrhavmiir of lalmiir X hi rea-e m thr 
liilB.nr capital ratio and the outjmt catata! ratio m 
order  tu sic). ii|, Hie «aving*  rafw »n<1 the rate of "I' 

init|Hi»   and   (iiflsiiiii^itii»n VarU growth   .if 
called for 

F hi* -yqw** another rxtrem» «oration to chooa» 
A »ruf a to maxiniue Mie rite (if growth til «MitjiU» 
an! i imMia»i[ilMin This it indeed th» friterton tag 
(fe,tn( by Walter dalenaon %nd Hanrey I-wfcen 
»tcm '» >m the ground« that the ma»twiaJ growth 
|mrtrv will rventnallv jirovid» more fimatémptio« 
tKan am- alternative programme of ra|*ital affwmula- 
tion M iximua'm« of the 
MO,,K,W   «f)t(H|f  *  ei|*ifil   to 

llttltv       »»it     ihimsin»;    A     'o 
conditio«! 

growth   rate   «a   rleartv 
the  bo*tnd»rv   vat»» «W 

th.-    hut    or»|er >,il>-t\ 

T«I». ' 

*>A 

>l. n A 
«A H 

MaxHin/  um it the growth rite  iwhwh for a      I 
i>    coila!    t»»   th«    >iive«tahle   «urolwe    ymf    .tn»t    '>< 

>\<**\ rtWt4ie« rh «smf k to e.jnate th» waf| 
|w<«lHitivitt «if l»»«mr with th» w«f» *• TV« f«r 
ir^mnili. In thr *av to ('»** if A to nuawniar 
th» retar« o*i «a»MU! at • ita*« rapalaJi»« or pnvatt 
raer, reewrwr wowlil me»Mir» it <>«atiMtt let« WBf» 
t»«tt Tliis «lintion «iffrr* frurn the toéart <A 
aairthrii« th» ^retew to M>r f»*nee r-*pwéV»t 
of htiw |MH>» th» prêtent nmy hmmim rwfativt to th» 

(, 
'» ^    F    Kaka   "In« MI meal    rit»-rta  m 

t»aaiiiiin"   tf—i'W' *y l'armé tt »manwai«, 
panali   fW».   (til   «ai   al   a   al 

•«M   i twaan   Tat atatifta» al ¿ „_-      
ri.    elanpaea    \ maeraa^ 

 _.,      . _  aaali 
Ja»e»/»(v    /«•»•»/    «f    e. » 
Pre«    !*«  «•!   »fa*» 

ay **iwii i ina an 

naa HaTajra ntajia as aa a'aaaa 

Ma 'tajt   LtBva^     v/tta  R^iiaaaaa^ 
.^^^w i^ajTv w*wiw^^ pji rwa mmiiv ••a^waw^ ^w w»^i^w 
w ' ittf a at, Bwfl taca aat aawcaaa aav ^aai^^^w ^a ^w 
ait«»nativa apawaach. C)wr atM appaiajaarn, ctaptsa m 
A. a i. ai*W » m termi of »tihty iraMitantaajtwn, it 
more m rh» aparit af Ichiatia waaa ti Dajwa) «r Saa. 
A« hafore, w» iwaaem HhM Matw^ita^taaaie a*Nhy atti 
rontomptioei art itlatad b* th» h>wrta»ai 

lid   -tí" a v> e (•) 

Total iitihtv 1' i< fiven hy 

• (( (l)\  'et     <\ñ) V  -r-        j I   (( m »#•< 

With   hltaa   take«  at   »ero,  Kama«» t   «wjwrttv«  ai 
mmnnianag   the  iwUfral  «*f the  áafiitm»   hat w tai 
At Mwi '    ni equivalent to nmxiemtatMm of V 

Niaar» w» a»a COWRaj^i« atar ataaejataai 
,»n<1 lor »ÌÌ chotee 'if A, a, i. »ad p, W* cam 
hw  th» eyiataaat 

Kit; - alf(f) 

the eijuatidlM 

Y(I)       ( {lì ^ Kit) 

(in       i 1 .i i »A i 11 

(2) 

ll^) 

(») 

(21) 

A 111     J»A ' » ) 

IntcfratKin  of »aprmiaa  lJO) 

Ain      A ( 0 ) e«»f 

where niH/   i- 'he (tvea irtttul cantal   atiarh    Th» 
aiuti  dive». 

i    i        i I . I.AIOI *~ ¡22) 

m (ilacr of   i Ie* i 

It we ,iil>«liluir the rifht hand M<if >a5  i 22 i  lot  ilaai 
U-ti  m i'd|nn.i •«  i l't i  w* ha»» 

1*1 «i» 
I o 

A.O; e*") 'rf( 

Alter    mtear itin<   amf   aahaUtatWf   an    aaativi 
*m#r*mmm h>r i fmwi ( 1S i. aatMawNi ( IS i han 

21» 

jilt JL( íL?*-1 r* < ° ' * 
1«>   HA > 

MaaiajMawMoa)   ui   t'   «   caw)vataajt    to 
Ht*   ni   kaj    '   f '    M»   ta   aw, 
i   l'i,   an«   thai  hat  M th» 
wriek with   Now.   haj (  V > it ftvaa hf rha 

M M Oawa, 4a lata« «a '* 
aaa*. "»e» V**. •»—Mi 1er 
law « 

(J*) 

«aw- 

•"^(r*a»,aanto  /<^wap1  af •• 
a r«sj^  tfa», aat  n, a> a» 
«   H.   Im ~*aw» m 

Vm- 

mé  i aawe af  T 
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V' ~   tag (   V)     h)f«+í<l«t  !»••<• «'*> I 
+ t' tug A t O i + k)f ?' • l«f • f l<if ( »-*•*•* '    < <?! » 

N«M«Mry een4kM«M for maaiiwiaatMHi ai (23) arr 
giva« ay 

3f   \¿l 
**    ì    \ 

from   ( 25 )  wr havr 

0 M M (2ft) 

(-7» 

M. 
Th«» Jh )  brrornrj 

t'(r-avA)^ 
»-•(»•-•vA » 

I r  fc A * 

Now comhtning (14) and (13) 

r        I I   *  T ia( r •** 

<MI that   ( it* ) 

•M- < M 

Thr drrtvativr 5»' 
3* 

U 

is givrn hy 

M 

<2*») 

< .*> ) 

d* r-a»*» w*» 

Tha»   ««)WMMMI (27) tenWH 

a-* A    (.1I> 

•*••      ( I + f-i.tr«* 

• (•*•-*-»> +• •» 

( «•- r» • + »» 

'JI) 

Sam'» Ihr Ml-haMi Maw <4 < ii i M MNaltn than • 
M 0. awl thr n-gfct^taM-i tier n grratrr 

(Magai to », 1119 9^ttàtty HI í «í* l nu h*ata 
•uto M thr f*«mt n -- 0. m wht-rh caa* Ui M 

«wé M ( W) rvéwrr t« »h* R«k-r I^a-grang* c-aaatte-ai, 
(7),   ttta*   rha^arttnar»   the   nffwl   growth   Batti 
HH4PV   the   MMMnprtMNI   that   taviajga   Mra   tathfHajaa? 
arc -aWtrcaal. T1M ahatiid tant ht arav-Bf-Maag, fur if 
•atro   *ata**rg*MM   arwliiclivit^   w   MMir   M 
with   fhr  afMml  MMMM  M ihr  Nrmt •»<•( 
the rtjrti-ttratrtt on atvKaga imputa ky (tir ruMvrnp- 
ttnn ni wag* iitt-nw*» » in fart tant aimtmg, arid the 

•"* Tí»  S« andar y  Mia» 
ai- 

'i   «H« h  irmi il    nr»»iif>« inri lo 

**f£ f»  aM **» SMP HM*o «I»I> »arh HM « 

«?"K.     " 

preamt   prflh^m   rechter*   to   ihr  previons   om .   m 
wharh t*rchlM<|Mr and  «lavtnfs can he  mde-wndentlv 

If the solution (»f ( \2 i rri'tiirrs p» > <V th»* 
f-atnatruttt arising from thr i-otisiimpt mti of w.i^c 
mrotiir linni-i tin* choir«* il >¡um^ r it«- .mi! thi* 
ch-m*** of t-'chnx'ii*'. and striit m«^|iia'itv must It-• I*I 
in (JOi That is tu luv thai u nm*.i >'i|iiil unit\ , in 
fjfhrr words, optimal growth r*"i|mr«»s rpin\rstnM*trt 
(»f all sMjri'lu!***!» rmiHimng nftn |i;i\ incnl ol the 
mslitutionallv hx«*d wag«* l>ill r. \K in liii-< casr. 
the o)diinHÍ («hniijiir is gneti '", thi \ ilur H V. fur 
which i*i|iiiitM»n  ( M i  holik 

? •     /       r il.ll 

This «*|ii¡i¡Hin is  i (1 i   with a rf|ilir«*i| IP\   unit\ 

K.(|ii;<tion ( V? i rcflirts A lialanrr* iK-twcen "o|»|mr- 
tiii'it\ and "ini|>Mli«*tK*«*" wlwii i •usui! i '*" •' oi it vs IL;«* 

incoili»* is an erî(*rtiv«- constraint on > IMK•<• ot inii 
niuiw and savings raft* Marginal mipatu in < is 
r«*fl«>ct«*d in the vain«* of ihr -aiti"-<!;\* ' •'' ol 
mtrrrst r I >fifMirturiilv is h«rc r»'pr«-sniiri| In tin 
phvsical marginal  |irodiHtivitv of capita! 

y  ^ J    empie t'liwiil      i oust 

fhr * xtra »MII|HI» fro»n an *-xtra unit ot i q.it«' A ili 
«•mphiMiiritt HIM lianged 1 In ; In-u .! pi .<!oit tv 
stioiild hr distin-Jiiished troni tin- motín. *' -< K i,tf 
productivrtv ot capital, 

(:r) 
which mratHtres thr «»xtra output Irotn in r«tra 
»t»Mt id capital when (»mpkiviwnt is m. i.-1 .<*d to 
maintain a «cxnitant labnir rapital ra'io whu'i is 
Ihr ofitHnal rntplnvmrnt strat«"g\ fri«' thr point of 
vtrw vf tnruil irtilttv inaximiiation Th«* |i*iv»Mal 
prockjrttvitv ¡4 ratntal i» «ftial to thr tiHiirn on 
rantt^f    i*yt#'i'*firiM|    hv    *ioHtr*4riin|j    fr»»ro    *h*     SIM H1 

proifucttvitv a Utmw cost rnmfnttH hv r«njd*i-ing 
thr waflr w wrth a l«»wrr thadow wa*rr <">ni«l to thr 
marginal prodimtivitv lA lal»«it •>. " Kor tlw oiittntai 
{whtM(|iir and «a vi tig« ratr the follon-mg it>npi.i'itv 
hoWft. 

• > P - li tt'A «r Mi 

Noir that »ft 1- aptprowhr» irru, thr V maKiriiKMtg 
viStmr ill A »ppr jarfw. thr ••alrns.m I >rihrn«itr»n 
ffoWcHS inaxifniting rhotrt. and thr |'hvinai prrwhir 
tivíy «t tnfütul »nd »ufe;rctiv* t it«> of i«*rr**t 
•ifproarS rt»r orfvatr ratr ¡A rrriim t . «{»tal t- *0 
Mtiphr« f -• (a>-«vA i hrmr frrim ( J.Î P. •-• m>. »fiirh 
impur» maiiMrMMtKxn <A thr ra«r cá gr-^rth A ainitlar 
ar-a-wramt ratahhahr* 'hat u v ~* m, thr ofattmai 
chuarr «rf A afuprowrh« thr **MP rh >tr» rA k 'o 

$ with «»A ion'*»»« a •tm-dlrr valm»   >i * drtvr» 
•o arro i 

TS» 
s-, 
fr«.m 

• av»   •"•"   Hf   n|tf"*«l   if   «•* m-       •    w 
''^«tg    »   - O.   aa   »4|«jii'a^tt^   f«|^'ni'»ii    lf«r   A 

1 ' i     rhu   •«*»•«I»»«WI«  (•»»• 

' » — » iw 
•k T-          *" » 

11 — ut 
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If «t mowwmtorüy chawfi ile jjrf*m 
••MM  HUM   «  «  a  pmrmwtot   ümmé 
HMMCf   WHtft   &  *fn«M0V   ¥M^tMflt,  MJttiwRy 
s(iwj#CTtví rMv *w MJIWíMW MM *n# pRywMM 
ft"Hty of espiral MB IWMMjf CMMVCMMPHMMI WVê snvwIlY 
of**wj»i  che*?*»  «I  t»rhniy».   In   tttéfl   em,   «tea 
ctjTTw^^^niw w a "winwi w^^^vny in WHRH ww 

(¿overiienent controls employment hut not savings 
(the va hie nf « hetng éVtermim4, tor exantfta, by 
die behaviour oí private «apttaliet», }«Mt M the 
f-mauniption of wife meóme it ¿Htmii—i by »lie 
behaviour of workers i, mwatmti (J2) atonw eharat 
teHaw the optimum, aitrf tile optimal phyakat 
prrwhtrrivttv m eapitaJ encudi the nthjartfv« rate 
of interest The rati« of the privateci arottuetivlty 
of capital to the subjective rate <if 

«w> 4- il-«)« 

T 
A 

aáMitv 
ti 

( 

•f 

b* 

K .- /_' A»'"* 

that 

e     *'-• 
Farther, let v      2. and let «>      2   Than, the tab» 
Mow n*« the vahees nf the »ever»! 
•ra latei with «ewte 
Wlfn    ^MnlinlfaMa^WWI    wt 

fMMMmi »AI (IB» aMiLTiN« iw«   «en ?r AT«« er ALTMHA» 

WITH   « = * *     f   -    J    «•       ' 

• — |M'r*t»<>rtiiiii of »fonts «veil 

\ = latwiiK   <-»e«»l rati« 

• =>ut|>ut   rasMkl     ratto      ricial 
tivtty oí e 

f -   rat* a< 

t» = • -    «'A ZIM       ,>f        »r 
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TIMI mnu OP CONSUMPTION BUULTING non 
UTMTT  MAXIMIZATION   AM«  FBOM  ALTON ATIVI 

cirrtau 

H-#< 

'J Mite 
I. 

"i '»> <rf, 

mtiat   he CMpNM. 

The marginal present valut of mvettment 
w/(«a>-«») »a Him the ahadow prire of mve*tment 
Since in the present model average and marginal 
vahara eomriéV, av/fn»--«») M alao the ihadow pnce 
ni captai. Thè» »hado« priée fatti to unity only 
m the limiting caae of p% -- 0 and * = r, when the 
jiriKfcartion faintmn ^(Ai.the elasticity of utility r, 
and fne way rate w carnitine to make it possible 
to drrote« rfce aaving* question from the technique 
qyeatwn At the other extreme, when t gor« to 
aero and V maainHaatiun dictate* rhooMng A to 
provide a rate of growth of output and tnmmm\)t* m 
that aaamachn the maximal feasible ratr of growth, 
H gañe to w and the shaéW prie* of captai ap- 

M*a«ur«wtant of the «wattiinuai of paw at tal m- 
veatnaNMa Äua reanjirea a more elanoratc evaluation 
than wouM he nateaaary were it net far lahnur's 
••Jwttve   motaaeuee  on  cnua^empeion    Rarauar  the 

choice of the raff of saving cannot )»• divorced from 
the choice of technique, investment planning requires 
wit (Mily specification of a discount rate I «ut also 
specification of a shadow prkr of capital Hie 
present value of consumption stream resulting from 
each invtstment oc«t*>rfunity I including whatever 
consumili ion is afforded hv reinvestment i must lie 
comtmted at the social rate of discount, and this 
present value ciHntmred with tlie capital «osi com- 
puted with a shallow price equal to the economy's 
marginal present value of capital <>n!v in the event 
that p -- r for the optimal technique and tlie condici 
between saving* and growth, on the one hand, and 
immediate output, consumption, and employment. 
on the other, disappears, doe* this evaluation prue 
dure reduce to the more familiar procedure of 
comparing discounted present value with the nomma! 
capital cost 

I»        I)T.l t.ST|S! 1/ ST IOS,   or   l Ihli I    O*    TEtHSIv*« 

It » evident that kt'trtfmrr cannot he relied 
upon to produce the optimal technique under the 
aaaumptamt of  the  model   DnentraliaH tntrrfirt- 
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uurs left to their own devices would maximize the 
private rate of return to capital, p-wX, as would 
profit-maximizing stat«- capitalists. 

Decentralised "market socialist»" oí a Iange- 
I-ertifr type could be guided to the l>-maximizing 
choice of technique by an order from the planning 
commission to choose the technique of production 
to nwximiie the physical rate of return, #-»%*, 
computed with a shadow wage equal to the marginal 
productivity of labour associated with the optimal 
technique. This instruction would have to be sup- 
¡ilemented by an order to reinvest all surpluses 
remaining after actual wage costs are paid. 

Rcphring « by pi. in choice of technique calcula- 
tions amounts to an "as if" subsidy of w~pX per 
unit of labour. Choice of the optimal technique could 
he achieved through payment of an actual subsidy 
of n-n to private tntr€frtmtwt or sute capitalists ; 
but the taxes levied to pay the subsidy must not 
fall on the workers, for th*s would viólate the nales 

of the game, which requires consumption of all wage 
income** 

The difficulty with décentralisation of decision- 
making on the basis of a shadow woge is a familiar 
one: the optimal technique must be known to the 
planning comsnission in order to detersnine the 
appropriate shadow wage. Hence, there «gut see« 
to be little advantage in decentralisation. However, 
the optimal technique and shadow wage could be 
determined simultaneously by a «centralised 
tâtonnement procedure. If A is iterstively adjusted 
according to the formula 

A~» _ A. = -•(,•-*• A--r-)   n = 1, 2. 3, ...    (42) 

where *••, ?S and r* are values associated  with 
A — A* and • is a positive constant then convergence 

n The indirect control eacrcittd 
wages woaM have to M 
easurc niant—1 «f ad sfasns  
at waget and tasas. Bat privait casitaHns 
tire very quickly of always havfag ttwi 

' it. 
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of the sequence {A"} to an arbitrarily small neighbour- 
hood of the optimal labour : capital ratio can lie guar- 
anteed by suitable choice of 6 regardless of the initial 
choice of A.2' Equation (42) says in effect that the la- 
bour : capital ratio should tie decreased ( in order to 
increase the rates of saving and growth) so long as 
the physical productivity of capital exceeds the social 
rate of discount, and vice versa. The social rate of 
interest would be recomputed from (14) by the 
planning commission between iterations and trans- 
mitted to the decentralized managers, who after com- 
puting the values of p and p\ would calculate the 
new value of A from equation (42) and transmit the 
associated values of p and s to the planning commis- 
sion. This would in turn suggest a new value of r, 
which would form the basis for the next iteration. 

CONCLUSIONS 

The basic assumptions of the model explored in 
this essay are, first, the availability of unlimited sup- 
plies of labour, in perpetuity, at an exogenously 
determined wage rate and, secondly, the consumption 
of all wage income. A third assumption is that labour 
neither involves disutility nor is productive without 
the assistance of capital. Without the second assump- 
tion, the choice of technique is a relatively simple af- 
fair: the goal is clearly to choose the labour : capital 
ratio A to maximize the output : capital ratio p. in 
this case the choice of a rate of saving s ( which to- 
gether with p determines the rate of growth of output, 
consumption anil employment) is a separate question. 
Hut insistence on the part of labour on consumption 
of its entire income makes it inqiossible to divorce 
tin- choice of technique from an upper Itouud on s: 
savings now can come only from profits. The 
greater the value of A and p (lieyond the point 
where the marginal productivity of labour pi falls 
to the level of the wage rate it»), the lower is the 
upper limit on s. Others34 have explored the conflict 
between immediate output and the rate of growth 
that the dependence of s on A poses, and it has lieen 
pointed out that in general the optimal technique 
can be expected to reflect a compromise between the 
maximal feasible immediate output and the maximal 
feasible rate of growth. The present analysis, couched 
in terms of maximization of an explicit utility func- 
tion (chosen for convenience to reflect a constant 
elasticity with respect to consumption ) confirms the 
wisdom of compromise, but our chief interest has 
been not in the compromise itself but rather in its 
implications with respect to wages and interest. 

The principal conclusion was stated at the outset 
of this essay, but it certainly bears repeating : neither 

** This pri<po»ition presupposes that the optimal technique 
impties •—H (The mor« general cue can be covered by 
suitably amending the algorithm embodied in (42). i The 
I>rooi of the convergence of the sequence defined by (42) 
to an arbitrarily «mall neighbourhood of the t'-maximiiing 
valiie of X require! nothing more than modification <f the 
proof of convergence of a continuous gradient proce«s to 
allow for discrete changes in the value« of variable« Sire 
K J. Arrow, L. Hurwici and H. L'iawa, Studiti m I.mrar 
ami S'tm-lmrar Programmmg, Stanford University Pre««. 
\'W. chapter 10 
"II Doe*, op rit (f.*>ttvite 17 above»; O F.ck«tein. 

'•p cit (footnote li above i and A K Sen o¡. nt (Wtn tr 
1° above) 

the social rate of return (or social marginal produc- 
tivity) of capital p nor the private rate of return 
P—M'A is equal to the subjective rate of interest r 
that reflects the marginal premium tin present over 
future consumption implicit in the economy's utility 
function—even for the optimal technique and .saving 
rate. The Fisherian balance of opportunity and im- 
patience characterizing utility maximization is im- 
plemented instead by the following equality between 
the physical marginal productivity of capital and tin- 
subjective rate of interest : 

P — p\ ( .W i 

The physical marginal productivity of capita! . ti 
the left-hand side of (3.5) is équivalent to the \ i<• !<I 
on capital measured by subtracting labour oiM> 
evaluated on the basis of a shadow wage (equal to 
the marginal productivity of labour associated with 
the optimal technique ) from the output • capital ratio 
Furthermore, the marginal productivity of labour 
optimally lies between zero and the actual wage, so 
that 

f> 72 f> r > P •«•A <o4> 

The privale rat«- of return >, ,vA is equa: to tin tati 
of growth of output, constitiiption and employment. 
Vf>, provided all surpluses remaining alter payment 
of wages are reinvested," so that (34 ) iati 1«' inter 
preted as setting up]ier and lower Im-ands fur the 
rate of interest as, respecti\el\, the output . i apital 
ratio and the rate of growth of the economy. The 
rate of interest will actually attain the upper bound 
only in the event that the tic Imolog. i^ such a to 
permit the best of IMIIII worlds simultaneously the 
maximum output capital ratio i which implies 
pk 0» and independent optimization with te-pect 
to the rate of s;i\ ing. 

The rate of inter-st appmpti.tte lor discounting 
the consumption stream generatili lo uiv in w in 
vestment opportunities that niav be at'furded fi mu 
time to time is r, for discounting at r i> ei¡m\ aient 
to weighting consumption at cai h moment ut lune 
by its marginal utility. But the deci-ion wbetbet i-r 
not   to  undertake   any   such   investment   cannot   be 
made  by comparing  the  present   value   of   its    
Mini|)lion stream at r with its capital cost The 
inability of the economy to optimize independently 
with respect to the rate of saving means that the 
marginal rate of substitution of rorisumptiuti for 
investment, in other words, the marginal present 
value of investment at the .ocia! rate ut «I:-< in» 
exceed« the physical rate oí transformation of unity 
at "equilibrium" The present value afforded to any 
investment opportunity must therefore be < umpan-d 
with its capital cost evaluated at a shadow price 
equal to the marginal |>revnt value .f investment 
in the economy This marginal present \ alii» l i'K 
to utiitv only in the event that p r and the conflict 
lietwen immediate output and employment,  on  the 

** Reimestme'i»   of   all   «ur|.ai.n  ',••.    , :t   >.. 
dltlon    of   optimi!  tv    e»r¡.l    :;     <:,r       ti    •  ,.rf       .,,, 
which  event  the  u.t.rVt »<-'*rrn m-mrdiate  otitp 
rat' of grow'h d.sippra" 

..nd  il» 
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.me hand, and savings and growth, on the other, dis- 
apfiears.2" 

Hecause of the difference between the private rate 
of return and the social rate of discount, laissez-faire 
could not be expected to lead to an optimal choice 
«if technology. A subsidy on labour costs to private 
rntri-pritirurs or state capitalists, or an "as it" sub- 
sidy t(, market socialists, would, however, make 
private and shadow returns coincide. In principle. 
the size of the subsidy w-fn., with p* the marginal 
productivity  of labour associated with the optimal 

-* I ne |K>int ií a general one. When institutional con- 
strains ut an) kind prevent optimization with respect tu the 
rate of saving, the social, private ami physical productivities 
of capital will in general differ, and the price, or "oppor- 
tunity cost" of capital will differ from the purely physical 
mammal rati- oí transformation between consumption and 
investment g<«u!s The question of interest rates and capital 
valuation for purposes of public investment is explored from 
a basis that reflects the conditions of mature mixed-enterprise 
economies rather than the destructive labour-surplus feature 
ut developing economies in two articles: S. A. Marglin, 
"The social rate of discount and the optimal rate of invest- 
ment". Quarterly Jnurmil of Economics, Howard University 
Press, \>Ki3, voi. 77, p 95, and "The opportunity costs of 
public investment", Quarterly Journal of Economics, Howard 
limcrsity   Press,  l%3,  vol.   77,   p.   274. 

t«îchnique, can be determined along with the optimal 
technique by a decentralized tâtonnement as well as 
by centralized planning. 

The model on which the conclusions of this essay 
are based is an extremely simple one. It ignores the 
existence of a multiplicity of sectors, technologies 
and outputs in the economy It ignores foreign trade. 
It assumes unlimited supplies of labour not simply 
for the present but in perpetuity. It assumes absolute 
rigidity with respect to real wage rates and con- 
sumption by workers. Moreover, the choice of tech- 
nique and savings rate are posited as once-and-for-all 
decisions. Finally, the utility function chosen—be- 
sides being extremely simple with respect to total 
consumption—does not take distribution of con- 
sumption into account at all, and distribution is 
surely an important aspect of the conflict of immediate 
output and employment against savings and growth. 
Nevertheless, the propositions we have sought to 
establish are qualitative rather than quantitative in 
nature, and for this purpose a simple model suffices 
as well as a complex one. The precise form of the 
conclusions will certainly be affected by added doses 
of realism, but not their nature. 
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XIII.   PRICING PROBLEMS IN INDUSTRIAL PROJECT EVALUATION 

by M. Oatrowakt and Z. Sadowski* 

INTRODUCTION 

There are two possible approaches to the problem 
of pricing in industrial project evaluation ; one may 
be termed the computation approach, the other the 
policy approach. The computation approach is pre- 
dominantly concerned with the techniques of com- 
puting the value parameters needed for making 
decisions on investment choice. The clalxiration of 
such techniques necessarily means major pre-occupa- 
tion with some kind of model-building. It is now 
commonly admitted that such value |nraniete<*s as 
ought to be used for this purpose can best be ar- 
rived at by finding the solution for the dual problem 
in linear programming, the programme itself reflect- 
ing the desired development of a given economy. 
This shows the main line of thinking contained in 
this particular approach : it is mainly concerned with 
techniques of optimization. 

The policy approach, by contrast, may liest lx- 
presented when starting with the assumption, un- 
realistic as it is, of the existence of a |>erfect set of 
value parameters for the development of a given 
economy. Such a perfect set can lie termed, for 
brevity's sake, the set of shadow prices, which neces- 
sarily differs from the set of market prices. This 
lieing so, it is clear that, even on such an assumption 
certain jwlicy problems must arise for the Govern- 
ment in the matter of inducing individual decision- 
makers to use shadow prices instead of market prices 
in their project evaluations. 

In practice, however, it would lie unrealistic to 
assume a |*rfect set of value parameters which 
would correspond to the optimum solution of the 
development programme. While a perfect solution 
may be fourni in theory, in practice it is bevond 
reach, because of the lack of sufficient information. 

This leads necessarily to the emergence of a sec- 
ond type of policy problem, arising from the non- 
existence of a perfect set of shadow prices—or rather 
from the imperfections of the set of value parameters 
that can be made available in reality, and which 
shall be called, for brevity's sake, the set of account- 
ing prices as distinct from the set of shadow prices 
representing the perfect solution. The accounting 
prices represent better or worse approximations to 
shadow prices. Thus the problem of how to make 
them better instead of worse seems to 1* an example 
of the second type of policy problem. 

Another such problem can Ite seen in the need for 
an assessment of the consequences of the disparities 
between accounting and shadow prices, that is, of the 
fact that such approximations as are being made 
must necessarily include a margin of error. The gen- 

* Ptanmng Commistiofi, Warsaw. 

eral result is clearly that the decisions arrived at  l>\ 
means of the accounting prices arc not exactly what 
they ought  to be if the optimum development   pro 
gramme  is  to  be  implemented.  This  leads   lo   mie 
more policy problem: that of finding means « if  neu 
tralizing the effects of errors resulting from disoati 
ties   lietwccn   accounting   and   shadow   prices    This 
can lie done either by the use of certain direct  emi 
trois,  or  by   successive   adjustments   m   the   set   of 
accounting prices, or lioth. 

Hoth of these approaches still tequile a g I .leal 
of work before satisfactory answeis can lie provided 
to the multitude of  practical  problems of  develop 
ment policy and investment decisions. Il seems, how- 
ever, that so far relatively more attention has hern 
paid  to what   we  called   the  computation  appro ich 
than to the policy  approach.  This observation   \» a 
made  in the course  of  the  willing of  the   presen' 
pajK-r. which was intended first to he a general  sin 
vey.  and  [lerhaps  a   summary, of existing   lines  of 
thinking and  methods of approach to the puil.leni- 
of pricing in industrial  project evaluation.  It  ttans 
pired that not very much could he said in this «on 
text  about  the  policy   approach  to these   problems 
Yet   heraus • the computation  approach  leads    .t   liest 
to finding more or less adequate methods lor  mote 
or less adequate hut as a  rule rallier cuele appnxi 
matiors. the  policy  approach becomes all  the   moie 
inijmrtaiit and perhaps deserves even more   .Mentimi 
than the former. 

A.     I'HOJM'T F.VAU'AI ION IIUIMIA, IM \ i i HIM I N i 
I'RtM.KAM Ml S   ANI!  SHADOW   I'Kli IS 

Investment project evaluation is nowadays one of 
the crucial problems of economic theory and piai 
tice, lieing a form of dealing with the old question 
of how to make the liest use of existing résonnes 
If we imagine a development economy with some 
kind of central )>ody res|xmsible for preparing a de 
velopment plan, it is easy to see that for this centra! 
body the problem of the liest allocation of resources, 
in any circumstances, means a multitude of decision-. 
as to the particular investment projects that should 
be selected. 

This central body must have a criterion fur selec 
tion, whose purpose is to indicate the relative ad- 
vantage involved in each project. We may. then. 
think of the criterion in very general terms it ¡* a 
way of comparing benefits with coïts or, still 
more generally, with sacrifice.. The general formula 
for such a comparison may lie written, after Tin 
bergen :' 

• J   Tinh»ra»n, 
Th* Hafur. IW 

"Project cri*»n»". in Humnrnu I'lanmnq 
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S q'dx1 — lp,da,       2 

r   — -•'   - „   ••    —'  
Ip,da, 
i 

We denote here by dx* the addition to each of the 
conceivable aim or target variables, r' made by a 
project, while da¡ stands for the quantities used of all 
the sacrifice Ccost) items or factors a¡. The total 
miinhrr of aim variables is indicated by /, the total 
number of factor variables hv /. 

Thus, in its general form, the problem of finding 
a criterion for project evaluation is a problem con- 
cerning n nnmlicr of independent elements which 
bave to In- brought under a common denominator. 
Fach industrial project can he characterized hv these 
elements. In principle, these independent elements 
are nil the aims and all the factors which appear 
in the development policv  and its instruments. 

In  these  general  terms,  the first  thing  to   do is 
tu i'inipip-e a full list of these independent elements. 
To see the full complexity of the problem involved 
it i, neer-isarv to point out that each of these ele- 
ments ripresi ills (both on the aim and on the sacri- 
fice side ) a magnitude variai ile over time. Thus 
each specific target variable I'MICII as income or 
employment) for each particular year to come ought 
tn be treated a- a separate variable. The same ap- 
plies to cust items. Thr.s the number of independent 
element., increases with the number of time units 
con .ideri'd. 

Supposing that it is pn-.sil.le to draw such a full 
list, the next thing to do is to express adequately, 
in a enii'Mion unit, all li'tnlits obtained from and all 
-acritica inaile «m behalf if a gixen project, the 
bim lits beine 

ü./'.tV      i/b/i1  \  ,p. e-   i       1  q'dx' 

and the s.ici iticcs being 

X  l\d,t, />,(/!',    1    f-jdll-; -<•-.... -j- P]diij 

I m.bug these express!,.n-, is possible if. and only if. 
we ! m find ( <'pnibnum I prices p, for factors and 
'¡' for aims. 

For anv number of independen! aim and cost 
\anables the problem of pricing can find, at least 
theoretically, a solution Hut it can be easily seen 
that, for anv practical purposes of project evalua- 
tion and selection, a certain choice must he made, 
first of all, as to the scope and meaning of all the 
i' > and i¡, t invohrd in the general formula. These 
imi>l be somehow limited so as to embrace only some 
particular kinds of benefits and sonic particular kinds 
of sacrifices. Thus, some simplified form of the gen- 
era! criterion must t<e chosen. 

It follows, then, that m operational terms the 
general problem of project evaluation can l>c looked 
at as embracing two distinct problems: 

( a i That of finding a satisfactory form of the 
criterion. Mich as would take into account what are 
considered important elements on both the benefit 
and the cost side; and (M that of finding the equili- 

¿ Thi« grnrral formula can »(Sviami* he rewritten in any 
rent mum» function of r i «neh ai r + 11, wtiich may he 
more conv«i»»ent to u»e hu« i« no more than a technical 
i'trrat*fi 

brium prices for all the benefit and cost items con- 
sidered in the criterion, that is such prices as would 
balance a given development programme. 

1.  Relationship between the accounting formula and 
prices 

The problem under (a) may be termed as choosing 
a particular accounting formula. 

The solution to it may be arrived at, on a macro- 
economic scale, only by a decision of the planning 
authorities. The decision is more or less of a political 
nature. Because of the very complexity of the gen- 
eral problem, the authorities have ro choice but to 
adopt a simplified formula. On the other hand, they 
do have a choice with respect to the particular 
simplified form of the accounting formula which 
they are to adopt. The latter choice must always he 
made. What may vary is the extent to which the 
choice is motivated, as well as the degree of con- 
sciousness with regard to the full range of conse- 
quences of adopting a particular accounting formula. 

We shall not he concerned in this paper with the 
problem of how to arrive at a satisfactory account- 
ing formula. What is important to note here is the 
fact that, whatever the particular decision, it af- 
fects seriously the second problem, that of pricing, 
at least in so far as it determines the list of items 
to be priced. 

(liven the accounting formula, the set of prices en- 
ables us to obtain for earh investment project a 
figure representing its relative attractiveness. It is 
relative because it is valid only on the ground of 
the adopted accounting formula and the adopted set 
of ¡irires. We shall be concerned here with the 
problem of how to arrive at a satisfactory set of 
prices. Hut it is now obvious that the set of prices 
itself is relative with respect to the accounting for- 
mula. Hence, the interconnexion between the choice 
of the accounting formula and the problem nf pric- 
ing needs closer examination. 

Hut before entering into it one special aspect of 
this interconnexion seems worth noting. It is clear 
that in anv project evaluation the result depends 
Ixith on the adopted accounting formula and on the 
wav the problem of pricing is solved. Owing to this, 
a kind of substitution emerges between the actual 
shape of the formula and the price relations. Starting 
from a given situation, we may obtain the same result 
either hv changing the formula or hv changing price 
relations. This fact shows its significance, especially 
when we have to deal in practice with simplified 
formulas and approximated, quasi-equilibrium pries. 
We shall, accordingly, return to it when discussing 
the problem of the price nf capital. 

2    The meaning nf shadmv prices 

(oven a particular chosen shape of the account- 
ing formula, it is necessary to decide what value 
parameters are to be used for project evaluation. 

One obvious possibility would be to use for this 
purpose the set of market prices. But, enmiderina; 
the general shape of the accounting formula, we see 
at once that the set of market prices would not suf- 
fice even in the technical sense : lor some of the tn- 
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dependent variables, particularly on the benefit side, 
we could hardly find a market price at all (if, for 
example, one of the benefit variables is improve- 
ment in health) ; others, representing some kind of 
future outlay or benefit, would have to be valued at 
best at some expected future market prices, for 
which the current set would give no information. But 
even more can be said against the use of market 
prices. It is now commonly admitted that they do not 
properly indicate the actual social values of the 
relevant benefits and sacrifices, particularly with 
regard to situations involving the existence oí sub- 
stantial disproportions in the available amounts of 
various factors as related to aims. Current market 
prices serve different economic as well as social 
purposes. In this sense they fulfil several functions. 
As has been mentioned, they are certainly not equili- 
brium prices, at least from the long-term point of 
view. Yet, though faulty, they cannot be totally 
abolished or replaced for different reasons. This 
does not mean, however, that the current set of 
market prices could not possibly be replaced, at least 
in some respects by some other set of prices created 
for the purpose, which are subject to some institu- 
tional conditions. Such splitting of the "natural" 
functions of prices forms a basis for advancing the 
idea of designing and using a special set of prices 
for a precisely defined aim : to provide a yardstick 
for long-term evaluation of production factors al- 
location. 

Theoretically, such indications of the actual social 
values can be found by means of programming tech- 
niques, in the form of so-called shadow prices. (For 
clarity, we shall be concerned here only with tin 
linear form of programmes.) In terms of linear pro- 
pramming, these prices represent the sei of para- 
meters of the dual solution to a given over-all de 
velopment programme. When using the previously 
introduced donations, we may present an over-all 
development programme in the general form of : 

S q'x* 
< 

max 

subject to the condition    X r>/-«' ^a) 

and ^0 

where b} is the technical coefficient showing the 
amount of the ;'** factor needed to produce a unit 
of the i* benefit item. The dual programme would 
then be : 

I f>t <i) — min 
i 

subject to the condition Z r>/ pi ^ qt 

The solution of this dual prr>gramme gives the 
shadow prices of the factor» f,. 

These shadow prices can now lie used, in prin- 
ciple, for purposes of project evaluation, l»v apply 
ing them in the criterion-formula as factor value- 

It will be noticed that, in the foregoing procedure 
for prteing. one set of value parameters—that for 
benefits—was treated as fiven, and only the sot of 
factor prices was obtained by tnlvinf the dual pro- 
gramme.   The possibility  of  treating Mh  sets  as 

unknown, although theoretically admissible,* will bo 
disregarded here lu-cause so far it lias no practical 
significance. 

Thus, from the point of view of a given develop- 
ment programme, the set of shadow prices rep- 
resents the value parameters that ought to be as 
signed to all the "sacrifices" (or siniplv factors, as 
the case may be) in order to give tins particular 
programme its optimum solution. The shadow prier, 
show the weight of each of the constraints of tin 
given programme, so that in fact, tlu-v show the 
social values attached to each sacrifice item loi tu 
tor) within the given progtammc. 

When  using  those  prices   for   evaluating  a  new 
investment  project   in  a given   accounting   formula. 
what we really do  is compare the projtct   I that  i- 
its benefits and sacrifices I with the conditions of the 
over-all development  programme, out  of   which the 
shadow prices wore obtained.   If its net   losiilt. per- 
unit of sacrifice, is greater than /ero ir  ' • 0 in our 
general formula), it shows that it would W worth 
while to readjust our programme m -m, h  a « >\  a- 
to include the project in question, instead of -«m 
thing  that   was  previously   included    '! 1m-    .'ndovv 
prices, 1 >v showing the weights of the constraint-, c m 
also he interpreted   in ternis of  showing  the nppot 
tunitV cost of each sacrifice lot  factor >. alvv ON given 
the development programmi 

There  is,  then,   a   close link   hetwrtti   the  a.'a o 
shape of  the  accounting  inumila   usi d   tor  piote, t 
«•valuation and the structure of the development pro 
j»ranmie which  is  used to fuit   the   s'ii.|..vv  pnce, 
Clearly,   there   would   he   no    sense   m    tvalintmg 
projects   bv   taking   into   ai count   nth>-    amis   '  md 
other weights  for  them1  than  those th .t   appear   m 
the   ('nal   function    of   the   development    piotinoli" 
The shape of the accounting formuli inn-', thereto;* 
reflect 'he shape of the development pi.igrauiuie  T'a 
adopted simplifie it ion of the formuli .nigV to o Ih • • 
the adopted  simplification ot   the  -loo .pm-nl   p- 
gramme, 

.V   Simphfuatuin Willi r> >rV, l !• >rm 

As alreadv stated, the technique ot finding t < 
shadow prices of a programme pri suppose- t!,;t t • 
value parameters of the go.-.l tuuc'mn in KIWI;' 

With regard to the formula for p'o|r<t e\,bii'i..n 
this can lie interpreted in two wavs 

It mav mean, on the one han 1. that. t-om tin point 
eif view of the  planning IKMIV.   ill  i oni nvahlr amo 
of development are treated as ebrei tv t oiomensiii adir 
with and suhstitutalile for each  other,  which »ouM 
lie equivalent  to  saving that  the  genrt.il   aim ot  •!•• 
velopment  is to maximize mir  «>T 'piati'itird IIOJ; 

nitnde (such as tin   vain«' ot the national product 
in  this case  all  new   projects,   ir'op-itni-'i  of  t!,r 
'rranch  of   aitivitv    »huh  the*    rrpr'*»'it,   would   h«- 
dimtlv mmparaMe  w;'h one other ' v   mini, ot  >'n 
a Inpted value parametri s l'or aims  imi    '.id-« ¡ru' 
for factors   Or, alternativi K .  •'  mav   •• . ,ri  ,! it   '• 
can«' of  the  difh<u!tv   invn'vn!   it    *••   tmg   <V   '**• 

»CI   O   Ianf», "Oi)»imil 'Winn;»     l'V\ N   VSaru»   "*A 
* M'lWV'f.  th*  pC'ltllrm   I« Oprtl   ti   I  .   »tirrhrr    Oir   >fu'1o» 

prirr«   rhm   -IrovH   may   thrmwK»'«   »tin •    •'-«•   «u>*rf]-irfn 
fa-ron*** 'it airti ^va/aarKJr. 
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aims as commensurable, the planning body has 
decided to resolve the general problem of optimum 
allocation into two groups of problems: (a) making 
a proper choice of directions of investment and (/>) 
taking for granted certain directions of investment, 
making a proper choice of the combinations of fac- 
tors for future production that are set in motion in 
carrying out new investment projects . 

The latter approach seems nearer to the practical 
solution in development planning. 

When thinking of any strategy of development in 
terms of building a development programme, the 
normal situation will be that of having a number of 
degrees of freedom in choosing the directions of in- 
vestment. Hence, the decisions concerning this 
particular question must be arrived at, at least partly, 
by taking into account not only purely economic con- 
siderations. In the programme, such decisions acquire 
the form of certain constraints of the general ty]>e 
of ,V ^5 A{. where X' denotes the future net output 
of a given good and At stands for the minimum 
amount to be produced. Hy treating such constraints 
as given, we are making allowance for the existence 
of non-economic factors in shaping the strategy of 
development, and the same time we eliminate the 
general problems involved in choosing the directions 
of investment. 

Consequently, in our further reasoning, we shall 
disrigard entirely the question of choosing calne 
parameters for aims and conctntr.tte on the second 
category of problems -that of the value parameters 
needed for a satisfactory selection of factor combina- 
tions in deciding u|xm investment projects This 
means that, in our general formula for project evalu 
ation. we disregard entirely the problems involved 
m e\ablating the expression Ï r/'rf.r' and confine our 
attention to those of evaluating the expression 
1 *, ilii,, more speci fica llv, in finding the projier 
I 
f,  f   f> r all the kinds of sacrifices involved. 

4.   .S'/iwi/i'tt' /rii'i't unii f\,'v nf dixelopment 

There is no generi' rule about the appearance of 
,\ develupmt ru programme All we know is that am 
programme must consist of a number of constraints 
and of a goal function to lie either maximized or 
numn,i/i'd The goal function is not at all the s.nne 
in al' cases of development planning. It must he 
ihos«! by the planning IKKIV Hut, depending on the 
o. ¡w of the goal function chosen, the shadow prices 
will acquire various economic meanings. 

I here are mam |H>ssib!e types of programmes that 
can !w used, depending >>\\ tin wa\ in which the fune 
tion of  social  wetfire is midersti. •<!   -or. rather, on 
the particular  simplified  form of  this fun.t-on that 
is i h'isrn for practical pur[si,ev It seems that nowa 
d.ivs thrre are strong reasons to treat as the  main 
form of a development programme that  which uses 
max imitation   of thr  national   product  as  the   ¡;>>a' 
function   The  reasons differ for  different tvt««-s   >f 
countries. Init the maximization of 'he iiitioi.a1 jr. I 
net   is   wideiv    used   as   an   approximation   t•<   the 
maximization of locial welfare, whatever mrairng is 
ancrdrd to the 'after concept 

However, this maximization of the national prod- 
uct can be coniidered as a goal either in a direct or 
in an indirect way. Because of certain difficulties 
involved in direct maximization of the national prod- 
uct, the goal function may sometimes take the form 
of minimizing social costs. 

Thus it seems that there are two main types of 
programmes (and goal functions) used in develop- 
ment planning. One is the programme serving to 
maximize the national product which will be referred 
to further on as the /4-type programme. The other 
is the programme in which trie desired value of out- 
put appears as one of the constraints, while the goal 
function is that of minimizing the input of a given 
factor ; this will be denoted as the fl-type programme. 
Both types of progra time» can he solved in such 
a way as to find the corresponding set of shadow 
prices. But in each case the shadow prices will have 
a different meaning. 

Let us consider both possibilities with reference 
to an aggregated programme in which the factors 
will be represented only by two items, each of them 
homogeneous, called lai »our (I.) and capital (K). 

The /f-type programme will then have for its goal 
the maximizing of the national product (as the sum 
total of outputs of various goods x* I, subject to two 
constraints given by the available amounts of capital 
and labour. This can IT written as follows : 

7. — I q'x* — max 

subject to 

with 

I fri 

1 V x* < K 

Xi 5î0 

From this, bv writing the dual programme and 
finding its optimum solution, we can determine the 

\allies for   '.„-and   .' or their reciprocals   These 
a/, a/. 

will represent the marginal productivité s of. respec- 
tively, capital and laliniir in the optimum At the 
same time, they can be interpre'ed as shadow prices 
of capi'a! and lalmur for this tvpe < f programme. 

Tie /V-tv'i* programme (or. rather, family of 
programmes) may be descrilxed as a programme 
where the (joal is either capital minimization or 
labour minimization, while the othe-- factor and the 
vaine of output are the constraint |t is . asv to see 
that the shadow prices derived from this t\l>e of 
Iirogramme will represent the price of capital 'or 
labi'ii'. depcnd'ng on which factor ai>p«-a's <n t'e 
yoi' function i, in terms of its marginal rate of sub 

'abi or, or tier venti   Their general f rni •ut» n • 

lì then or the reverse. 

(>',„„ 
'shadow- 

case 

•il. 
. the terms low J rice of capital" or 

eac h 
price of laUuu" mean different thing* in 

Thev acquire full meaning only when 
added to whatever tvpe of programme to which thev 
refer Their similarity is only in the fact that, in 
each  case,  ihey  reflect   the  allocation  of  productive 
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(actors in a development plan. But since in each cas«- 
they reflect different objectives (although the initial 
situation may be exactly the »ame in terms of con- 
straints), tliey necessarily differ in the kind of in- 
formation they give. In the former case thev indicate 
what price» ought to be charged to the factors in 
order to obtain a maximum national product, given 
the circumstances ; in the latter case they indicate 
the optimum rate of substitution between capital and 
labour required to obtain a desired level of output, 
given the circumstances. 

Since the two sets are conceptually quite different, 
they can quantitatively correspond only by chance. 
Still, there remains the question when or under what 
conditions a set of shadow prices derived from one 
programme is equivalent to such prices derived from 
another one. (¡iven the same initial economic . oiidi- 
tions and .spectrum of techniques, the solution of the 
/•'-type programme would l>e equivalent to that of 
tb» .1 Upe only provided that the value of output 
used as a constraint in the H type is equal to the 
maximum of the focal function arrived al in the 

/ type. Mnt this can happen only by pure chance 

It mav I» taken for granted that in most cases the 
./-type programme would be most suitable for pur- 
poses of development programming. Mut (lien t'ie 
question arises as to de-irable degree of aggregation 
with respect to tactors to the constraint'* of tin- pro- 
gramme. 

The  assumption   of  homogeneity   of labour  and 
capital  obviously   cannot   be  admitted  for  am   pur 
puses other than purely theoretical ones. Moreover. 
the assumption of a given structure of the product 
to be  maximized  creates I's own  difficulties for  tb' 
practical approach. Thus the amount of intorni.itim; 
needed to build up and solve this tv(>e of piogi un- 
is too great for any practical use of it to lie possible. 

Hence recourse  is  frequently  bad  to the  />' tvpv 
programme, which seems better suited tor jtistiii.d le 
simplifications, in this sense, the fl-fvpe programme 
tiliv   serve as a  substitute for the .(  tvpe, although 
its optimum mav lie treated only a- an approxiin.it : MI 

to du     (type optimum, il  the  in axmu/.atioii o<  ua 
'tonal  product is treated as the dj sired end in  itscf 
It i- only if we arrive at a máximum of the uatiutia' 
pr"i|uet   in  determining the  condition  for  a  /Itvi-r 

1 minimizing I    programme   that    tin-   two   sobi'v r 
wottl-l  lie equivalent    Mut  it  would  seen;  ratio r  ob 
vious that the procedure of a; ruing at a maximum 

•f  tins  kind  in  the   /' tv;*-  models   would  In   wrv 
i umbersome 

however, In' noted that  'he /Í •  pe pr.. 
in certain i a-e-, '.<  tri it' ! a« de sir .'.'»• 

a   substitute  for  the  . !  t\|ie, but   on 
I o Midi a i ase the shallow | t a i 

.•grammi would preserve their tu'! 
meaning, subject on'v to the iimpbb< .itinris of ,l«e 
la 'gramme itself and n t hiving '• '••> Teat' ! • - i 
kind of substitute (.ill I approximation' ' •'.'.-•• 
limed from the A t\pe pr<igramme 

t  mi st, bo 

K - tll'lie ina 
t r Use not as 

s '  VMl 

such 
111! rtt 

; ' 

. /i/'/rci/u/io«   of  thi   /•rotjr.imm, 
oSijdit. /•ri'et 

J»./ <f 

^ince the shadow prices to )* used in the formula 
for project evaluation are entire'v dependent f<T then 

economic meaning on tlie type of programme chosen 
for the purpose of milling the optimum soln'mn, 
it follows that the di gree ot aggregation of the 
shadow prices is also dependent iijmn the degree of 
aggregation of the programme It. for example, we 
consider a highly aggregateti programme ot the .1 
type formulated in terms of maximizing the nati, nal 
product subject to the consti tints of capital an I 
lalniur, what we oMam as shadow prices ip ag 
gregated value parameters for capital ..ml aboip 
(related to the national product i. If. on the other 
hand, we consider an equalK aggregated | n .gramme 
of the /.' type, where, say. minimization of labour out- 
lay is the goal futntn-n, we deriv fi ••> it the prur 
of lapital in terms of saving the lai»Mr oiit!a>. . tb it 
is, a rate of substitution of capital for labour lint d 
either of the programmes vv is to si am • •-.!• "i d,s 
aggregated, for instami-, if the c pita1 const- ml 
were presented in the finm of seurd i"ii."iin'< 
separately for vinai, gr,,nps of cipit.d g.Bid- • ' n n 
we would lie abb to d» ru • i et ut shadow a i, es 
from the programme, a prue tor each ot tb. ¡•tmips 
of capital gouts 

Let Us rolli »'titrate on t!a ex.O"ple of the ' r v pr 
programme and dunk of the s|. ,,|, w pi H is n 'oiih 
ot rates of substitution 1<'\\<IM lómu m! M it ,1 
Of cmirse, it would icni ;,rrfri'\ -minil t.. ,'••• t 
getting   individual   rates   "t    sul, 'itmiun    , . apit d 
labour I   for  everv  kind  of  ime .tun ut   g '-     I'   ;-. 
W" would hav'   instead of one um'.ii •  • .t.   '     .   -i t 
of rat  s, f„  i        Ì,      .  ! 

-sing one uniform rat« w • >i ib) 11. •, « n tti.it n ''" 
accounting formula for pro|.. ev.hiri a tin >x 
pression ri pre-«'iting ""tal i -t .M.UII t il. ''a 
form : 

ifft,     ., «    k  . f,    i 

Mut, ,i - px  is derni'1 fron. th.   li tvpe prugiai un.    • • 
the   sb ido w   |n n i   "I   i a) ut il    i    'i i "      "1   ¡.imi'      ,' ; 
WOllld    iqual     i      itld    tin     W        li     expl< ':»!.''• 
simpbli' d  mt  .   ,'.     Ai    +    / 

'-im.larlv.    w uh   difiere '.  !   ;•',.,   t,.(    -. . i 
i ,,pit   ! ¿mils, t'ie i xpri ssiia- VAI. :1'1 ' iV-   t':e  I • •• • 

/1 r*'    w • i 

w bere   i 1 /    '» prest ni» II.    rem 
separa'1 b    ! 
In   d'-  u I'.'I 

" ,'..: • .. 
1      l< » .-•' !  , • 

11 

ti.     IM'.'-      •' -•. '•   .. a      •   „ 

¡tal. 

CI'"        V 

P'.n M< '•    ot using   ei : '    ' '    • . 
l'I"     '  '   '   •' 
-   l!.-.••••.:     ,, 

• i'   m   '•• i   h'.    • 

'. !    m    A       II....••"• 
l'i    Tu'lii-    It'.iV     I» 

',      f„. 
. ••».•.|    » 

1   (.        * 

Wl,-T.-     I,     -.' • I • intit 
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K„ i- < -iia<low )ir»r«- i* <-aprtal itemed from the five* 
devil' ¡'merit pr trainiti»-, whit* Hi*-   (ite*um <»f #nd 
tnf  <li  'he f, rrmaiìi» oprn   Tlir |>r»rtt»;»l  »ilirtntn 
is IACB to tt*r mark»-) prue* fur the ^, 

A rl<wK'f Imk »t il* priifral formula mt»>rm«, u* 
that the final rettili (the (irur nf ra|*4tal ) m tlw pend- 
ut« t "i » |jrttrr»l prtrr of tapit il irol ihr pncei of m- 
• ! i \ i« f u il i'»|-t*«l KOIKK 

\\ r niuv. then, arrive at thr -.in» prtte "f capital 
in i*« thffrrent wavi idi hv »-.«if diffrrrnt prier* 
/•,  i'i I i ttrtifiirrt' f« «tv I í *> i hv ii*»nf «fetfereertiiitrd 

A»  rt*'- 

I !»  Í rmtr w;u  •«rcni» itinf'   ¡ir;»rti<:il   'here em-it«, 
i!w n     .mm    -it   ni   pun- in   ti' m   lr>N rrnrcUng  the 

' i¡ •!.! \    ii in 'in I ri.i. Illume    m I tlw UN.   iff thr ttntfot'P 
i iti- i» H ,.if njirr ritoltiti 

Hit! tin v< rv nlis«'r\ t'unì it fht- rxtNtenrr ut the».- 
t*      »II.   HIT m«    if»• l«-rl\ ni|(   t'ir    fai t     nient mtin! 
'  .it'll   m  gemili   ir»'ii-   lliil   th» rr rxinl»   <nli<ttitu 
timi   !*-1w>»ili   th.-    -'i*)*    i if   ihr   ,i< riunir ltl|(    formula 
iiN>.| tur ,11.11«'i i s^hi.iHnti tul tlir vt nf price* itted 
in itiiN fui"nil,i l| r»ia\ rvni hr vitrrv Niiid that thiN 
»nil- .if n' -ti' itimi illuminiti . ihr Ar M >í pricing 
m it .«<•-. r r\ l'ii.itt'ui 'IhiN HI»-ins timi, in 'i-termiti 
my '' ' |ifii. • t.i !» u-rf-'l Ih. NII.-II* if fhr M cotirtttflg 
hiiT'ili   -h  iii'l  lx- i'i irl\   ke|.t  m  'ii mitili   ,tn 1 tt . 
f.T.il     Mn-ì-   jililflniH N .i\ rtlimki- I  l"N   thiiNf   VA II       ili 

ili»,    IN  tu   -in-*    'in,n(i flv   ihr   r.'li     il   t'i»    pin. 

NU u. tur«   m |ii • ii   i iv i!u tum 

I   u1-! IM      >     fi.  "I.Ni rv   i     u    h' VA-   ihat  tu  UNI 

• SII>: n¡>"i|{iii   I   »li • I' «    i-i'ir.   -¡uh   n%   the   f« 

 \ l'in U• |¿i   i n   il      •    '   -. '  u !',  -IH i     i  - iti- 
1   • '   't       -.Jilt ."i   ..I   '    .        • l   ;.• i.    •).. •   •    "i . • 

.•.,„,     |'    •     ,.      '       '     ,. „,     '        ,„.!     , .i,,|,,-i, 

t".ii   * ith   m l'Ivi"   • « ' •       (i     Ti i-.  ,i,   , tti-i •    i .    lit 

'        i'-    t        I 'ti    *'    ' '       'I     ,     'I  i    .|*'!l    • '   .«»    • ' •.        '    • *     '       il 

I-.'i   ; i u-. .   li" 
I •     .'-   Ii'-.v, 

.1 .1 , ' '•   • 1'Nllltf    'fit       -             '      >V 
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'   'f itt'HIl 
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i-v t nikriN nut tiaitH   fist^ril 

,     .'  .'I,.*    i.r.,.. 

'Ml     M      ' ti    H«.   - * 

lu!      n   '•*   t ^   Uli' 

;.'-,•' I.   '      ',-,    • >'   i f" *    .ru 

r' •     ill' -'ii h    iwt   mi'iji''   1     n.«I. U     in 
li    !  v ,'<i. 

!'.        \ s 

' » ,   •'„ -,i   • . 

.'•.•-'   '«   ' i 

IM   ti t i i*  |»r hfv 

Pi»    .il'ili'l't«   th..t    n   iv      *    I'IN«IM*II    i"   l'vrt    'h« 

• h M 'l'iiiK » iri.l t' \.'>iiiM rx'«tifn¡ «'rmtiiii 
i" ' il UN i » «ml ' .t ' ' •• u- mil'!'. ' it t iit'if. 
i-,   4«"ii'i.   i(ív«-!"| ''irti'  lew I 'WtfNN.ifiK t.' t'ir fl.<*»'f.< 
• n ut Ir vrU'i'iiirnt pl.tti» l*fn(nii»\ i » • i invirn 
nir'it» »t »|*i i.f |.|,<niM'"' »ifrrti n N «ill »'in 4« rloarl» 
.»- ,• -.ihU it ' w iritiir .A "t*ini«iin (im 
U' mi'in»* 

><» f;»», Hiiwrvrr, it ha» l*rri twi|»x»#*h*r »n \m\A 
»|) % ikKaiM »ità, m 1 trnte mfartttrk» (irafrMtwnr 
«wing to NMftapmtr MfurmHti«« m in«fwh(\ tu pmr 
r*§ avaiWMr m^ormatKm TWrforr, in ^-actirr 
rhr \*Um pftramHert fh«t »rr I« rrft»»1 a rITTMW 4t 
vrlujimM« pT'ifrumtTW rm he m»thwf mnr* rtwn 
a{^)rfixii»nitiim* t« fhr Kiral §rm<1f*» pru-r* rh»< wmM 
hr «IrrivM fr«m a p^rfcrf nvrr-iiH pwfriwmr 
\m<»r»f th» raiiüM. the futlirwing m»v '» rHH 

(«1   Fite programtnr*  (nm\. arciirrtNwK'. the  « 
rmintinf   forimi!»»)   »rr   <tniphrt«il   I«/   itt*reg»Hiflf[ 
*.ftit uf the m«leperi<lent vanaiilr» 1* Huth rhe hewrtii 
»tul th«   «í*«-ririce *»<lr« 

('• • Prih'ttrtHin fiwhirs are afgrrt'ittril i»to ttriwif 
«rin 111 », mH «tmipMKerl a^sumji*».HIS »N t.. tn*rr frn-'or il 
NiilmtitutMm are adnfrfrii 

l( 1 The mrthfwl» «k rinipitt',tn>n «rr fir ir»un 
pr« ine 

T • Hstmgui-h hetwrrn the 4|>|>r mimiti v i'm 
(«rmnrtrts fhü! csr» lir irrivrH ;it in |iriirtirr ft .111 
tfviNi 'Imt *niild lie iVrivnl frmii m .h-il tinnir1 

wr N1'.11 (^11 tlw furmi-r "m .imi MI¡¿ urie-' whih 
re«rr\ iti){ ihr i.tin   '-li.nl. «   |.ru.       tur  fhr ! itti" 

I     ili-   >i i 111   In   I»-   tv,,,   ni.i'ii   !r,ittjrl-N   ,>|   t'il-   .H'tii.i! 

IIW" -ni-  -il i'iiiii|>iMiilK   « i iiiitltiiiK ¡ITH-I-»   1* ,t|i|.t.ixi 

iir.tn.liN   tu   -li;ii|nw   jiti'1-N    (Mu-   IN   thilt   thr\   .ire    !•• 
f "i •' 'in »'iit in«\ '*• ( illr.l |.arti,il «nl'itMti- 
|!'i ''ut i- 'l||i l'irv 1 --lirt-Nint lïK'i'i; itn .• \:i!ur 

••.' l'uri. • -   mi   .IN   NII-h    ,rr   -li1 |i . t   'n   \ ' n-  -in.i'iriiM 
'H-       "l.-'ll       .'»-vi      «ll'i    r«   N|l'l    f.i     m^t-l'jf  ,-,v ,      -l;.|<|.'W 

I'll, .- 

NN'IIII» l'illH;     In iy,i ver     -l'iv    'if   N.II   I   IM     h-ll-ll, 1        lt''l 

iti¿ i ' ¿ 1 ' i v 1     .lin,     1 m    IH i» ii 1 -     *:ii-ii      ' ir \        - K.     'hi 

mi '»HIIIII   i.T-ii i.i   i'"iiiiriii( linn      11 mu-\    • •   it 
I   '!" v    »ii-   t -  )>r    h»;i(i|{ti'i(:iii-i|   11 •< ' ir-iint»   1.1  ',11 

' II tut N   iiiil  tut»   iwriiHt-    iMr\   «nuil!   liMvi   '.i  'w 
• l.illllv     lillllNlt-l     Hill    ihr      ill    |>r n l-ihlf f-     it   i III 

ri-m    i.| m-iiiu-iit   -N  rr-inli-rf I   -iimn > N-,r\    in   n -in ' 
I'I ir  ' Mina'1 «n.    >f  »  hr..,-ii|'v   *furr|(:iti\r  n.itiil. 

I' hi. 'iri-ti ttivwrvrrf !h,,t h-|.|I, t' gr>- t. • 
|«''i-iitiál r#H K m v -if |>l;tnuiiiK (|ni*i.>ii- i»ir|.lr h>  •',. 

' 1     .1    H'i'iiltitirm  jifHí-N    fhr»   '1 ivr  rnrr'v   '.ren  1 1' 
•   ' i'1-ii"   m I IIN< <i in (lUntnnn *  T'ir rr»NiiiiN fur *n, h 

1   -'air   . rf   <ff,iir<   are  ..h\i"ti»U   mnmíohl    f-'iir   m 
-1,1111    ''ir ii»ii»r|i» .ti atv.iiirtfittg jirn-r« 1» .trrV(< uff t . 
timkr tilaunihlr   1 tv I «rei,* ilttr t , iiin r.«it»<tmnti rn 
Ï itfr-l m nnwntiif »«ttNitir«   T'hi« -trrtu* t<i he ltnkr-1 
w"h   »n    mi'ini|ih-!r   ir«.Irr«(»ruling   i>l   rhe   rule    >• 
|>linnirt(   in  thr   /irvrli.jiitvrtit   pirmr»*     \i-tiini   ¡.rn 
tur   irt    |>Urmi«|f   «hmiM   ^ir    .rrv   ti«etut    here    ;»tv| 
""''!•  In  '» -|iiite |tr«imi«inff    \t  t*w  wtir time   IK 

l'iiii'tiuf  )>riirN   irr  rwrt  i-:m   ti, rai< nl»fe    fherr mtr 
«ha'p   iliNrtfrrrntrrit.    t,   «,i   thr   ^tn.i-.«h    mi*   Mini- 
ti 1 '*   ii*eif fot , «k'HÌHti<m«    HHiretivrr   fhe>re 1« I lurk 
••f   iih*i|»Mite  Isttii   AtsA *+»e ^1 .(uniti « .if  .i* h liuti  .. 
A 1 '*tU   »ri.1 time fiiriNiimtng ¡irnr».   FmilH   lite n< 
t'lu^'i. >n   ft   jrriHtnting   (tnrr»   |trr«t¡ii|R>*rN   (-ert-jin 

* TM» MM .1 v-''«lH i»ire. m plarmn« ' IM f, > 
ftfianrk and Mmefi A Qttreafci P»»ef premine tv» th. 
i m*4 ^«iint» iwnun m (ht AHkVratt.« ni *m 
•M TtrlSwnlmy fc* lite l>iiM«ii uà *• (e— Th PIIIIMMI % 

» (imfjiM m\ 

IM 



pränatal eamtoti—n ai regar-it «MMWC or|amaatiwt 
awl laüry wajrfc art aut aaay ta m—t* 

Wa«wit hata waging Aw armari», and m th» ah- 
M-NM at aatiMtod mfermatMin ria* would ht »eeuVd 
fifr  am mg «a a cafHpMMWMv« iwtarméiMlry aro 
graHMninf   fr am«-aura.,   varum«   mctttoéi  are   »»if 
grsrtMl m which th* rati<mak ai nV «Val analytical 
t«l   a MtoaVI at an otrtMnal drvrtacNWHt prof rammr 

i» attempt«!, to he fottowH hy appr-wntiiaiiun 

' tenerallv *pe;ikir*g. the ei*efice oí   .ill  simplifica 
'»«m»   li   rHuer-il   tu   the   fact   th.it   thrv   .ire   |»;irtmt 
^'ilntMins    ^*   in    ilternattve   tu   i   s. dittimi   .leiIM.I 
frinii   in rjver ail penar anime    «rtml   dilution mean* 
deteriuifling fit-   u< .aiming prier t<>r each iactur «e 
I' c ltel\ 

this  tifir?is  up  tu the  planners  :i   Kruad  rangt   "t 
•.. ssit.ilitit's   ,nt\  dilemmas    First   th.\   face thi-   'lies 

•• ii   which "tie <>f nil  the mm enable  apptom lu s  t'. 
'ic .-«    m   ,i   j;urn   •>••* illuni   md.   *ecutn|!\    Im*    'a' 

•  •¿•-  m tin   r«'hHi-:iM'iit  .•!  .1  in> t*M»i1   i.i lie   ipplied 

Xs  I.i the  pe« t-durc.   ^>iiiir  \, huiialuatmn     stem 
•'"ii)"  iriim  pi ,<i in i1   i x|*-Mi-tict'     'tng.it  He ..iist've,| 
II   the   Hch.i. t« • i. t   .it   ii-ci ml   ¡I..«mug   autln" if ir -    is 
'.gilds   'ht   I .iii-j lit.(IM.M   .it   act.muting   pi"1 s 

I   •!   eviiti)  •     it   -een,-  IM lie   i   rule that   plannet - 
i    Hev  us* »ccirt*ntm({  price- at .»II, are atitHuis tt> 

inpitte Un   latice» .it  tli..«- facti ir*  whit h are  in;ini 
't»tl\   m   »ti   ' t ige     I >i'i —    theie   iff   ctntiiln. »   AI.H ' 

'• i '.in•(•'nc!.   iiii.il    i I    itn.nl '•••   Mutiny thf ni;ht 
•!'      '    I      'i'fl^'1    e\.   haliti '.till!"*     .    .'(•      H.w!     .Ill'illt 

• ' '   . 11 il.il • nit-1«-si i 11.     mil sti'i ,,i ., i     >rr p» it'i.tnK 

ncemed  t'nmt the * ige rate   It is obvious that each 
•  these   tptiruai He-    Ii ; .aids . n tile < itrr. ut f<   HI' -m» 
l'I .'imi      .-ni     'He     A.I.       it     M«-'AH||{    fit-    pi est-Ili     .ill.I 

• iti.r,    -it'\'r'i'.|iiii»'Mt   ••!   'tie   'II.I.II • nc    eiimii'v       i •••< 
,!!.-.    i \i.ii'.si..    >'st   t     i|si.    m   I .e    «hu!*.      a    tin.. 

-    /   •'!    I-    i    H.l»i-     I     '    I1.e      "Input tin   11      't     H i iilllltl'lt' 
!rr.       S    (li.se    r.    iti. ns'i||     eXIMs    /.ftwri'll    I  it     III 
i'tiiH"ii.ii   I' .me*    is    ,ii,|   vit      pu I» mg   up   |im'c-< 

I! pt> Mill.il''    ti i nunt mg   pun I-m    in«t,ini e     in 
mxed   ft    nullit,       .II    jt i   . I'ltiui;    pnce      t     i    g">'i 

' ,. i .i     ,m hr  | HI kei)  up   ml  st.iue .ti tu;.I |n:n-.   mu 
.¡-ed   «gainst     aher-    I Hi   I lie  other   h.unl     i   i •-!• 
i/t.|  n   .lumi'        * ma   '•    t .e   u'nl.i'fii   :.r    • -   rule 

if. f.    .filv     r f '1*111 e ~     t'l.i'      ..(   . 111 : r l » t i¿        i.*        V    .It 
•   If-    '|.   in   < i . 'li.  i. ,'t    •(.. .. '• 

X .I'lirtiyh *Cr"U1l!lll(¿ , itti t. .- vu. •iit'll.ii.i ! .t 
••!'• h,i\r l«'tn r.tr» i t.i'ii.iteil mil ..en IIH? 

•l'-lv    nif'iieil   ni  'fe wi'ipinj;  .   .unirle-    i;.|.   , > , -i       , 
'.-'itili. (I|. I      J¿'        A.'.ü       '«.t),       • it       "       .»'     , ,      'iiii|. 

k  t .1     'Vpt'H'IH.     ilH1   -litigi    *l..|ls  .i~   li.  vi.        .       .IM 

an4 inreigti rschange Xcctmntmg price« ut natiti.il 
rr-*ittrce« «re mit cuti-iilt-rcl I •• re, siine tilt v .i'c 
«•tHnptiteirl  in  pr.ictice nii!\   «p. r iiliciIK 

1       1.1   UH/I« ,.    '•ti, )•   i-t   rifilili 

It i* |Missihlr tu disili.yuis'i tlitt-r MI...I . . niiiih .|iS 
H«ed w ns ut litui, itmg .in .ut "iiiitiug V- ie • .1 
lapHiil. 

tal The first is a)'pi..\mg m. ..ut ..i the existing 
market      nili-its!   i ih-s    ,-    ,     .sui ,i.    ..'   mt. M -t 

liti    CI pit.il       h    U     Ills!  ni. t I n     I ' iK      I   .'.    I "Il        I    -,  .   ..'i' 
rate i ut the centrai h.mk •   Vi. '»-i u   i    inni   ;   I   ;>• t 
cent, tìw  interest  rate cliHiged  ' \       ¡i    H       ,i     .ii.ks 
ranges  trmti   4  lo |K"   » <-TIì     HI.I    i- ••< 
i !iaf).'e _' •   in pei  .. ut  ••'   a . •'.     Il   A • \. •      i    •, , .  • 
thrtt     It    'lilies    |||.|.| -l ! , li) ,1 ,     uni      .linn    siiieu    ,!'t," 
hliiils tmiii   • H h     ''ni      i   'ili        m; "ii'   v  .i"    '•> 1 
,iet    .eut l'tie   i.i-t    ii'i     h.i-   I.  >n   . 'i.    • n    • u    •' 
^'..imil ut ti»   '   ,:   *>  i .•    ... i . .  •,. 
lisi.unit   rnte   and   the   i ,u ,    ni n.l   ! .   ..• •   •• •••(   . ••' 

ll.llls.it ti  ills     ,' • .  .    - ' . .'    «   ' i|   .     i i . i    ' 

plullllt 11 v 'tv     i .1    I   tilt li     l'I  ¡    K -i       i ' i   .•       '   ' 

the  ..I Her   Hand    int. rest   i  i'. s  ..ut.|.|t   l!n    'H^,in   .   ! 

tiHHiev  in,it k   !  t«ii.I I,,  Hi   t  . .•       .i i 
p.ilv   elenienl-,   t.up'    iduimi  f .1    - ' i-'      i,   . 
i 'sk    preti m in i-      It    11 ni" it     He    i-i '..       h>   w •••  .  i       '  i 
Imi!   Hl'irki't    tuli • • -! .   '     it     ,' .     I.       •     • •:      •• •' n 
"HI   llliHI.ll   till l"1 |'i|       Oil     •      i      ,t    p '       "   ,,  i    • , II' 

I,.,-.   Heel,    ',...'   I.-  ! >      ......     ', '   .   , 

tl'illill    !,'«'!< Hs       ni.I     u' i   M    * •     !     ,   i'-   "     ! 

' ales  . ilitauied   in      .nit     -' ' . .    vt - '. 

I   r. I       Vll.itl  i •     • i."l   •     .   •.   |,    I 

* Hit h is  iiidee.t    ' • -    -1 i i   . -   '     ' ' r 

It   • MllSlsIs      .(     t, .        .,.      II,    A . .,  • ...,; 

rtmlt'pie ciir'-.-n'  -   '• 

I '.,•   •,; ,ra  .,       . ,     In   ,.      . .    i        .        , 

! -     .11     Ml -lililí' ••.        .-   i.   • .     t . , I 

'ainitlg      ' He      1.1, -1     '*''    " M ' '   '   :;' 'Il 
' "   'He tn.trgm .'.!•.••• •    ,   . 
i a'i nial inns are t<- .-ilr. * -i  : i i  ' • • ' •   • 
I-rullili t \  •(,..'  i (•••! i     • 
P.uimg   'He    r. !    ir'-it .•',•• i      ,• 
meut  indu  'ri , I  '••.,.... ., 
'I   ,-e   m. hided   il*   t!ie    'e   . lia HU I.'   I .   r •      ... . 
nuiuig        ,,, ;,,'.    ,, 

"   is   l-ei..(i,|  fie   st    t-e      1 
'        -id      '    ,''.    ' M 

r   t,    >¡;.e   , 
ei i. le .vuiir- 

;«!• 

•    . -   M   «...      ,t  , 
•• - -   ind   .   • a  m ' 
. s   ,pt.: fd   m   p- 

ue' i.    enture   • .*    . 
1 un      we    a .(er    •'.• 

".. .1, 

.      .-.,-(,      ; .     -i.       ,|t   I   ',       . 

..    I    . ,*•    .,-     ,!     H,    ...   :    ".. 
. e       M   -tu   -1.   t     h\     ''<      '•>< 

•lese    I   iltSll't'     HI»       |»et    .1     s. 

,fl-'te    'ait     it   »|!     t. i. •  lirtv 
i.!'«'"   ut Te*mrr»». Hia» M   cafittal   I il» ur 

*   :    -«      •->#!.   r      ,     tr,-',.|.     « '«HT.        *'      '»«e    4       *• ' »0- 
«• . "t»a n§   ¡«tu'-*     -t.,-*     !   'l».t   **isî*    s    -JäV i.'ist      ,t|,t- 
«nitiil.'t-   n4tis'rï»i   tar--'.eft- 

IM 



..-..III .L'I- 

I   mi n ni.»* ». -n   A'|I tir nuis»  r«-,ttti!, 
.•  ;¡.i-«  I  JJU, fi imit-tn   UP r«ttnt-rtt«   »lili 

i--     !i      .«     M,    .1-^f.ittnin       In    l'Itltti >n.   (iivvrmnr-rii 
• i  •!•<•-   , • •    •!•.•.   • I..-K  i-.   m li K |i   vin»   * ni' rr' >•   i- 

•'    .     ii       lincili il    i|n»f    In    il      .ime    |ifn  tlf   fit 
li ' ;   l i^i      41   !    .n k    '' (¿h   |it   tilt -    « !'ll«    g' u t-l intimi    lA il' 

Uli-jrrf  ,1. .     .,  IMI    ¡.li,it'll       I        'li* < If1 *    If-P   |i|lf    "i   'I1|í' 

¡e«,- pi'iln ilili       bithi«:|i,ii f>fii|fH-!~  ire -,l«»i (»r«»t«-' r>*H 
'    '        li , ' .   •        IV   il     M    lt\       III')       ti I M . i v* '   IíII'I' '.        i'        lai ;• 

I      ,|-      i!      ':-||- iltl»'.| . I • liti» lIlP^I 'I !'«•   l   '('tlull • •'! 

t        «t .      '   i   .h' hi*i' i • ! ,it  'li ' ' -  p'  >|'   «fi   i\   ' ''«   ' 'Hv 

• ,",','      m  l,.i    il,»,   i-i   I   '.   .    \ i  ,r   pi.m   ' .     i- .li .1   I'II» 

' •   >   i        ,i     • , li¡i i(      ¡t.     - Mf        .1       r   t .     ' '    .1        ' ni'. I     !» 

Illi'ì   li il        I'     I'll-       llM ' i!'i'Hìi*H      , f' MI     i   ttHf**'!     .il   'ipml 

I.' li    ... •    • •-ni     mi hi'hiia    Miiiir    inumi i in*    iu'van* 

\   '        '  .\        -t      i .i '   s ny   m   ti • ' .un' -M*¿  ; >ì 't • 

.'       i| il  .     ' • in un .|| \     '-i   I     'i    ,   'i .( |i il il i       i     nur ili 

,      l    'IH  "i .'i   .1,   H  - l H      'H  n a m  • • '  •     "Il 

". ii pi ii.,| He hx\i |IIH»I-I1 fht« nwth ..| l;-t-t in 
un i- ni iii(i»''l in ni («ending urnVt ni »f-tin« 
ni'1 .i lu mu«! cunitiititih n«*i| ittethtitl« 't inni 
I.':' ii'.'ii il in iiiiHnH"i|f prut- it «Mf-ital hr«t 
'• . m i ihi> nipfhdil ha.« hn*n n««"i| in «'.-'ni r uni 
" i i '• -i>HH' lini»* (ini *«n»»tl\ hrt an**- it li.i» Ufii 

'• ' .' ! iti »in«' iitlcr-jirftatiiiMH (-Mtj(ln-it''> tutu ty,ii 
l n i ir inorfrl I ihmif t »titt;il 

Vlir^nH.!     '••> uni M» m   IM-'H'I'     'i-;.ii -.< ni •   i'ii    n 
.      i|i¡i   i|;       ;   - Il e    • .1 .      ! Il li    ' .     .,     u.*        1 

1 

I     HIM.III   ,!' :i 

'    n   nix   (..il    ' ili n 

'lull      it    I'll 

I' 

II- il ¿iti .!       ". Milli 

• *       |  , i        W-l   |i f|t|U 

• i"i i     •! '   'tupa' tii¡ 

• l'I      ¡ili!      ! ' M    'M      '    -il'Mt   I 
1   i    il'   ¡M.-silile-   tii'hiii«,il   v;tii«tnt-   nf   (Mii,tiiw Htm 

l'i« l'I,ni ' III !ir ill,»ll((l-(l III ii'lt-f il ¡tit !•• :i-.|t»K ¡II 

M,III tu: illl'.t ;i" Hill il tlMlIlt i il "I". ' ¡A hi«' 

l!     'I¡.       *'i|lt     lull«     A I  I    Mu    tit      i     'If! V*   1- Ply        I    It ' ! 

.H'.. Ml    ,     -I     .1    ,.'      mi-i    MI      <rt     HIM    ni    'ilt-   ,n   "lilt I 

let hint il » "If ,-».«. <* »' 
'I'lVlil'"!     IMHI.IMI      HAI     t-^HIl«    tllilt   flir  Mill il M' 

i.*l    it   |ir.iiln< Mili  i«  >î il«- I   in   t«-rni« ut   líilm.n   mili 
Itili     I     Ml      I'lfl-I      •»    ji,-!ti'l     't   Il!|..^»-I|t   ll\      Ititi1'       .1 ,!•'!,' 

' i-    i|.r« «nil mg iiiirinl .   ••.!« .M  prutlm l'un       M«I ..I 

I  I'nl.ii     i  i*   • >•: ii'«t'iitiii|{    tn-.' .litHMtt   mi'1 it*.      I !•   i 

'•It hVlll     I«     It'lü. i'l     I"     tlt.lt     .il      «Ml'-itlt   Ifl'.'l     ••' 

(,l|illl     I   it   tat"* Htf    ¡it   Í .-.t.,;        i¡:iH|;   !' «      -..(-..MI 

H I'M"-! rNtti-y 'li«" '•> iiff'• hrttiti iiifutt !i i« «t.i. m« 
t't.tt I IK» «. ilirti'ti «flurliMl wiH itrpfwi litoti« t'tr coti 
«n.iitit- nit! ihr |¡itu! tiiiK'ti.in n-í ih«? (»rit|¡f imtii 
1!i« «ihi«itin -arrtw-H .«' »»iil .t'wi.» hr e^*t « trria» I 
li\ t r«*rt mi riK- ni «tilwtiiittM'M l»ti*#tm lnKu- ,«n. : 
fijtttl IIIMH i'.«1 ¡ "üvtrort* th«r 'ti» thai . .n !>» 
» |ii(#«?i1 h* 'iw it!mitt>v i« « *Ht)c »hrii em*««tnir I 
m t«Ttii» ¡4 thf wtm-iWf -I v«*rt iMMKuwy tu r-^.,. 
tltr t»\ir^ «ffHttiftt -•* cn^« *il K« Ihr MMMMI ».ivinK n 
«•«iron« «•«*, w thf Wt»fíH»HÍ  prfwwl n( r«fti««|i»ti«»m 

Th# r>Mtrr|tt fí4 tkt ' r«*rt»«ywntt« |»»HHJ" njnl m 
*M uriti«* «uniti wi it* immuni prtifttt ««hintM H 

M  niniHwtft iiH4prt*HMMl M Hie iitnr iwrñVtl tw r«> 

'l|Mjr.»l«-    tue    idilli:     in.r«ti'il      -m«ui|ini|¡    i    gn e li 
tti'iitittt   im n-rtii«   il   uiti» i    »Inaim-fl   tttnnitlK " 

I His   iimlrt«4.iii<ii:ig    »"iiltl    cl   -,#!,,    |IH-      r»-,,Mi|' 
l'WM    |WTIlii(       ^IHii|l([     tlÄfl-t-tt»    «Itili ill h«*»l    f'M •>!! iM*     il 
crttrria fm |it'i|«-rt t'.,ilu,itii.n !i i« 'iimnei Itíiiirtl 
un * iprt;»in cunétMUM rfwiltin«« H tin hirtt»! «itiM 
laniv  in •li«- g«*n-»-r-,l ittrmtilii .rf ilir    ntt-ntm   In tuet, 
'Itr t ft'ilH|»lllt'llt     |i4*tlllt|        Mil»     !M«I      'if      Mil-  ' ;   ' MtC'l      |* 

"i ifiriMi+i uf tlt* int«*rf«. rm*r uirt rhutt itut «* -t en 
.•'tun Nil fh#* liiutcr i«t |ttii|Mt, l^t ts ilj«. jirtt t ^* 

* «il«- I  I"  Ihi      i|iit..|  in,t*lfi| 

IIMIM-'I     IH    M-   'Mt   ill   'lu-   ¿--til-I  ¡ 'Mi Mi ti   Mu     i.i 

leti ciiittiiifi iti tin- turni ,ii|jjj«*u-I In IVitt-««ur 
I min ru«*H 

h I   I  •/' I   «,*/./ 

Í    •  ,i„ 

v\'lii( *l4llii*     '   ,t     |'|(      iltt.M|iH       Mlli.nt    I     i    ti    II   ' 'II* 
'!      IM*     'i  'in   t ¿'Ven  ¡ •    (ft '     .nil       *! mi)* M,i   thf 
i*'    .i       ' M inj    nit I'IC ¡it    ,.i t    rh<    i i    'f-jiti -.tuf il« 

•K-ft»iu*'lll*    Mi    .,   itimi-     HIM*    i   tll|;.I- (|     it    ,f     «Mill«'   4<l 
f»ni>»t* litferi«nt t u*t ttftn« valiiat-M it f>, Vh» 

'• umili i m i ir «"ii; lilif! it > \ n imi« AH,* in-e ul 
' n-ti    I« mg   .ini.    i-  I-    HIKI-   'i   ntt'nn   tin    u, -in , I   m 
it'tiiftii H ili«- tdlitp ul nt-i nuttuii.il iirnfliitt WIMII- 

I   v, niM   un i M  iut:i|  .«•umili   e. .«I   turth   •>( C:UIHHI   iwi 
•IIMIII    lM-filV'i   In   ptilllmt'   'til«   UK r«.fH«-«U     |«|>.,>   ntnV' 
•»».nifi in -\\f ^«*wii|iti'iii ut flie- h.imugi i-wtlv if ruth 
it  t'i«-«»-  'iiiur*    \\ Hh tins   ut   IIIMKI    '.'i  M» iv it«- 

k m I 

vsht-r«- k   *t(in*i»i tur ear a**-xn*Nt al i^ttlül 'Hitlm    m 
tul     Mit"     lllt>-ll-«l     '   It«"        It'll     /        till     thf      lllllllill     MUSI        ll 

l,tl»tmt     |it*ti id    *r   itmv    ii«ti   »lit«» 

K 
T 

i 

*h«-r«- / *'.ti|i| ut«-»«« th»- m»•-ft««I [»rHi-i ut r««r«»M|» 
"«•ut i« ii«c| m tltr pi ut« f- ut ««irmliül < im'ttri«-* 
I' is ulivwms tht-n timi / m «v»t p*9 w « rrHi-riu-fl 
f'-f |tr«n«Ht rvalmtttiin Imt « ni«»tH<rfl ut hrtngmH 
f»(ttt.ii i«»#»litv it. A ('mtniun Ifntttitmtrtd! wtth M+tnitt' 
.«Nila, fturt is i *4v il t »)ir«»si»ii||i th«- uriti- tl 
i'aim.11 

V\ lint mat l«r ttit«lV;t«iiii-g th >nt ••< htiw«>vi>t, ta fttf 
•ftv ii,nur tilt, •«•.) M, it |lt«> «-iatMi t.«r ttslltfl It 
l«M-i»tM>s i If a* »hm *«- i .fcr iHttt am «twit nW whiMi 
((«tttfH-rtng twft varm-Ma ut a a«r<»i«j*« tvntHi m «mi 
I'litv th» w««<Mia|. at*r ¥>t4s tN««t'itf#ri>t««><i H« f+«r 
*»m* vaW «»I k (tntrmwm m »im w* mn* a«# 
Mthatr ul tin? toUnwitsf twn HHHOXNI« 

I i i I'Mtif a stawnWr«t v*hm 4 rln> ntargtttiil |«»-rt«»«1 
4 roriiii-awiwt" AM i«ut Ilt* wtniia -Wtw««»-»i tnr 
tiilln*i*m »*»<> <"»^f*m* m* 

K | .-.   **, 
-    / . -     »    / , 

r <   r 
»Inch M'.iy  4¡MI t» Wfit»-p«l M 

K ¿m « /, 2 A .at 4> 11 

»mé 
m 



! • I*. I it    men -I      h»*r» 

<*i-  »mild n«tttl tu ihd.1«   ihr  variait'   *-'b tht- mint 
nun!  ,tiw   >OIH! ,tf  '••mi~    •# 

i      I   st-     i    ,|i"- i     «it     .it        mi)w"tn(    ""        * » ' 
i'iiirti   i>iv    nii.lnta,   th(    i t*bttn >»i   hnnwii  i'it   cxt>.« 
 mu    it  raima-  ntfilfij fi  Nrttta;   ttMiti» 4 •(»•• r#»»r 
iti  r|,t    UtMiiit   ,-,,m    'i,,it   i>> 

!'if ilin\i r.iiiii 111,« v hr mtrrprrti-ii ' ii im (•;••' 
.i H i,nits i- >ht minln-r II* v<-rft'> ut «liuti 'lit- futra 
inn'tint it <H|irt:il A , A •. is |¿, .itt* t' ' '* '<"' 'tiir> '" '' 
liv tin r.ilurfiiii in rttr 4Nttn.il i-"*t it l;ih»»Mr 
h-, I Hem-r M mav hr «allttl w5tr tttttt* nk*«1 

i w-nii|iiiif nt }»-iiui: t ir |ir,.it«ct I "» i ,»»ni»r#"l * 'tv> 
|n< i«t    >  AW-\  ma.   Nf 4i>tii>MMl harr N\   /'' 

It is ea». to ,»., that for anv \mu ,.| ¡inm-fts 
h*-   niHytimtiV   !''   rt-M'.'srnt*   i   ratr    i4   »tt>»»tttttitn>N 
,'tncrli    i   i|ill;|l     mil    l;ihnH'       Il     Wr      lll.ijfliir   '''<t      lM 

'••i-   ;ir,.|»'rts   I, ,i     i   ^'\t^n   «•.     tl.itm     i'f   i rewiNrit    "t 
.¡i nun I>M|(( ti), it f-ln, r ,ti- .il .iilisttttnMiitt tltrti 

w r   in-crs», if,l\     tf.\,     ,|    |     invi,   un      |i    rpi Mi'r    r ili 

»'•nil   is    |» li" tniiif'1   U\   lilt-   i -yi-ll'ty    '(itistr.illHs   »   t 
'"I«1   t"   t'w    n iilali'r    I I   IHIII-    .I   '. it^i  i H|iMitl    imi 

'ili'mr      I 'ns   IIMXIIIIIIIII   r iti    i»   m •    mg  r -i    'nil   'tit 

MIHrifttl.il        trillili     . i'      ' i'i -.li;  ll».i|t It li  ,tri!     •   H   Hi 

>\      / I   tills      1   i    I'IV II i*-     i     \   il I Hit       It     Mr.    HI» lit'    -. 

»HIV   N»   ÍHWíI   rhf   entttlttHm    /''    /       In     In     «ells'        nil 

HI ii I'II« -.''its« ii»- |irn.>il ,i ". ..II|,IIII!II ni» 

n iiitt'r; *rt*tri| i- , .Mit" hin 1. it iMHisiiifei un i >r .iif'ii 

,tr.iirofs 

It is it iniiit n(i"i'.i t" it"!« I'I it ''n I ..HI m 

'fti »t rtrtt    i> ''it  'coiiriN  i1   't ili»- «. • i|li.| -i ii..| .•  I 

*>-< HI(ltN»N» | »-' .• .rf . Illlllli.lliv n-1,1 IM .fU'lilU 

I it* ttNT-4 «rt)NlM*tU'S Hlir. A'thitl ''it ' illf» •• '' x 

*i   I'M* 

N   :«  weto  tuttiw« rh*t     t   ttiat'ir  ^#i. nttv   iti   ..ti 
•i#èi»ttt»§  Mtr  .wr'>ttr#ttte,   itrter  ni  Mutiti   <tcm»   muti 
t+tt fu« fimr Wtttmr w » ittmh (ft« hnNtnfrwrm*   m4 
itwNX*»   tart'ir   Nwti   cafHtal    »N.I   IN«»IHI»HINH -   e«N» 
"i^-r^Hn«**  art  att  #v«*tt   Nwtrr   wtiNfirtawt  *t*trfr   .t« 
•NWirriialiuw in dáVnir !NM NI »TI-   rs^l»*! wiirkrt 

I»   w  rrtNtiNimlv   i4iiiittrfí  »Ha*   hfi mmm rtwri»   ¡«rt 

''tlfrir» AiWad Utow *<4 fvwir ^wpf»H  vana« t« par 
'trinar SMM Mí at »ai lit atar miai iti INI y*i   HV 
•MK   «nrr«M   pri»»4Wi   WMMM   hr   *<t fitt-atat»   tHr 
tri .>«NtMaa,   artrt ut  MIMK   «rpNtatrrv  tur  nw I    «rt 

(avt Tlw arawn BMéÉMM ai MM'MT m pt 'H>rt 
rvn)«a«ina)  )• dtiwf «evali m «Mlrmtt  invi m  4tt 

THarr trr ..i«Mr*< m *Mrw rlw i an fut »urlìi-' 
ttftri-» sa Www. AM W, an«MÌ *•>» MM*, tra w*<t 
rV«t*rl rvaljaturti mail '•••••n mal tfrh«aflti rHr 
al» 4« 

A ith   li-si **et    '        A    !     ,c .,1 ni .iti.,      .i     .A   "k 

• |-t     '"t     »ti    l-ll vi-li.    ,,|     ' H'iiltlt'.        Mil-      ìtli 

i|4it»if«h  MiHv   f»r i\.    „.H-I H tur\    i    -in.i.ìii 
i tlw   i   rtilhil»   ht^li   mitliiiiti     >t 
iiatrlv, t» i» tiM. .ifti-n iist-il ut    unni- 
rutrtr H , ii li  .  i, 

I lifii     II '    .    .imi   ii .   m   ...    i 

'..In»'.    •      i....    i    - -.   lin ,t     • 

!.. nit      I   ni-. 

» il li    idi n ni»'\ 

1 II.   - ' '' «l.„ 

1 't.-  tu »1     ,| . 

Hltlt lit ..    .|,|, 
••' 

'M'Iti         1 .4li.it '        • '. 
,1..((i.Ut- 1 

'       'M '      '' 
il   1» .li»!   It 1 

l.t 

lll'.l   .1 

i        '      ¡t .1  .   IIIUK       r     " ,-    . 

•Hit Li't     .-,     i . •• .,   '     •        i« 

I (.inn., m ,     '     -  t Hi   .i . 

te **«•    i it  tin-,,,  vt     ,,      „ 

»Itili',      ils)    li     li      yt     llji» 1 

• ''tu »I-'ti ili-, 'su iti     •',   ni   -m   ,  , 

i   «•' . inlHHtv    ,'   i •  -    i    •      , •        ,,,. 

• intinwi '   H   •  -liti. .• '!• . i  . 

rttrs Htr  .itisi                , 

I' sti'lLllHIII li'   . 

tu mi     HI       |t- vt'l' -1   , ' lfc> illtll      i 

• .iiiti;«ii,ti   .1  its ttiM'ifiii.il    '."(IH 

i1'»   -s   »,.   *n       iistr   t tu    *in!» 

'If»   lutili-"     ,i   .i.nnl       tl'lit 

•Uriiilkfii'i       '      H   ,v     H   .      i|.    t.,| 

•• l'Iti' t  . it-,        I       -i, .ni      ».    i^rii ,i 

f   n •• •     »-.Mit  «    . .. •    /. ,t 

J**'   1,1      •     l»t» 'il        .s\        /t  • I   '  -   '"      .     t ' 

.i  il»   in.iitt't il    .   .   i, ,n  ,»  •    ' 

'tflltt  |tìv     »jirtMH^      itti'lntt   ti il 

Il   -     . 'i    |fl     (ti  l|   >i|,   i      ì i'-     ,-      i,      ' •>„   l       i      , 

.*»lll»»M>»l    it«     'ir     Miri     m iti       ,Iti II        I      ,       i 

t Ät'l tlllg      i|l|..,|'        ni.,...! "i :,,     1»   i(¡t lt. 

' i I'lltltHllf      'I il , i       i liti-I • 

'if   *«§»-    i"tr«ifnm   atrllt«.,!»   a^ilt»»«1    ,t, 
plttmttH rrtMt, xHtr« 

l^.i   tltt" '   il',     IH , '     ..»-ti     ilü|ff-»it   i     i' 
"t'wirw   • • t ,»•»   - IM». •   v       it *. M 

t'iitNttitP     Psii»-' t;iih     tu   th'  -i-   i   "in" u 
lütter t,  i-tintttr»«!« '- |it' . iM-rif 

i      ! '.i     lirf' •• '11i**tM i,    it    * nft-      it- 
. ni -itf   t   ' tttiiU    .     "i-Kiiiii i l'iijf 

t'.i'kn   .Ht»,ii i,,« 

ti   In    t-gH«.    ,•  lítlmtir    '• i t.t|f t-      
i iirs *ff i.     »• nnilti| 
a    grt-mrt  i' .»«  I 

ii .   l'i   rugam*   ni   m-f»   „.tmttt     » i|»i,i>       •• 
* tgr    ratr*     ,i>    t i   •*   ttnilt'i li>  '       .    * 
•-••n mu  iowt  'Kan   i 

*    TNT iMkMtiiniKi   ^ "»    ri^-i.,,¡*iiriii ¡.ii 
,<f    m  >rw  *«'«tN»ttif  ' ,titH»>» 

M     in * rrçmm -it  :*»*»ir  sfrnt^aMi     »*>»•     rrr<. •!. 
atriii   BjaraMl    at >Na wiaKiig   '-"    ma   1' 
i« H- M> Miaut • *" AV st'awriar4    "i.immuti» 
pat.^t  r < r, 

 »t * ite 

. •»„ - i  . 

IV 



i ii i   [na region of lahoiir excess, V is to be hi|(her 

than   I   . ir     /'   >   / 

Roth   method»   )¡ive   thf   ».ime  results    ss   ran   he 
«ecu  froni   the   "ha»ic"  form  of the  accounting,   for 
uiula   i-nii;m..n'\    used   m   some   centrally    planned 
-i- urn-* 

/ 
/ 

/ 
A 'it i • ' IUI   -.Hllt'tlt    'llllltlVS 

/ the    -laudani     recoupment    cerimi" 

k |ir-"liK tii.n  Liisti 

/'        mili,ut 

Ì       I        IIH'I») /   ffi, •>      (   \"ti\*in   i i./)<»«/< 

I     ,, •,.  ,|   expi i • ne    -'" v> -   Hint   the    u»*-    'it    the 
, imi;  pint-  t. i   t.irn^'i «'Xi !i;in|(r.  »"'   h"th  cost 
.•i I    '.linn    ,i.|,      .uhsiantialiv   <-lriri(fe   the    relative 

t-.ti'v   -.t   «.me   industrial  piolets 

,,,• ,1    ippr • i« he*,   have   iieeu   ¡lev "li ped    VA ' >i I«. 
I    -  -mil,-,   I I   ..in he   i|i)>lie<l m liltteieHt   »i» uatmti- 

.    .i  It i    i .    .Mini  the   jit i, in ilK   useful    u intintiti! 
-, .    im       •I,IJ;II   txiliiuyi     \V> contini    ¡>(ir»elv e»   n 

•ie   i     i -w-n«   villini,ii .    i-     i m I v   a   few    ul    'hi     Hi"-1 

tii|.,tt    .i    nul   intitf-   IIL.   method»   ut   it-.   >-.ii-   m - 

t'-.ii 

| it,i     m      .|   •  M   : un>t      \»ti   -i   «huh   telle*   ex» In 

-Ht     V     M.       It     lll'lltll   II      .   M   '     .!!({•      '   l'<    -    '"    "'  lint.HU    'hl 

h,,ulti       '   ¡nioi'i'     f.|ii|i|lii nun    ihr   *«'ii>l t« 'I    l'-ei 

u  f    ,-". I ill..        .       IM     II    ..I •     X    I .If        ."¡111 

II. >i    •!   flu    t.      ..|.it-UK   ' '• -i-Hit!'   I |!|      ^"1- "    ' 

\ - 'i   il   Wlt ••  ' '     <•-:<   '.i"    '''1'   « "'     '•  :| •"•'• 

i,,.,,    luit'-        "d     Mili-itllc»     ihe    Iftil     llii'Mint 

. ,!.i finti« -.        I , , it  I        il-   -tihsihi »   pani     «Ht 

,   , i.,,., • n.-H      i    i. .1 ,-     ni  ••  • •-   ,.lu -   rx)if •• i        »hou -I 

..,,l-,    i     th.   un   . i , ,i . ••    .t  t.,'.   i."i   - xi       nti-       l'i 

'.i     -   i  .      i   »    -      -       • .-, . It   •'   M   ' hi i •      - 

!. ->i|»  > -M   (¿.iin     .i r-   n i M '   iii(j(   re-.et\<-        |h.-i 

,   ¡.i   ,.,, h« .   f m i.-,    i  •     i 'it'   -i-    ti" < t   i     -it" i 

.t,    n   l    ,r-   mi....f •   T        tu        I    i   '-'lev mi'     i ' m. ' 

i   •    • '¡'n   u.   mit -    -'-i        ..    'n|.iii i .ut   ' u    ' -1- ' 

the   Mi-   »   •     ' '    '    .   •  i '.I   ,'   -iti-    hi               i . . ' 

• i- it •    tin-thud-    • n    . '      '    ¡l   tin     . • m 'ft        ; 

'        , .»i.       il -ne    -  '.     i.        -••• ui|»   ,-i ii •    • • ¡^ 

\    ..      'ii¡    t|.|'i'iMih   ;-   hi ei|     ti  '   r   ¡tp    Kation    if 

,,|i , I- I-IUJ;     ;      «ft     | . i'   '        -'ie. " I  hi»     HIV'   'ii- 

ll .  ,.'      '        '   -'e   «-i •  t|iiii"U   ex-    ,.HI»¿'     '¡ti    '     "H 

,ti,,    .  »   ••     •   •'..      i  ;,iit. i.  -n the i   n'iifv   «   pr>- 

,,.    .   ..       -,    »   'nil',    i^ti.t    .t   'ime     m'tb   that 

-'.e' i «'hu1'   ' i»        '"-'»irnatf   «|u^ 

.    :..    ni   ii.      ,   i ,1  |«i     ; ,-tii.     >i-t   'in   'filami 

.fi,'i.,",.     \.      ..i <\f  t" rhi»  iti; •-»««•H    »he   r>   alo- 
, ,-   ,      u   .ii   'h.       •-t e   n   i-I«   m   t1*   ».vu     • mtitri 

• •ii   i   He   |i*'.i    '*•   "il  '     •'»  »«fi'ivi-   vn',»»Mif»«  i> 
•e      -ttt-tmgr   • «te-     ì "•   m»m   lvi.it ,ii   «#   i»t   fh-- 

t|.| •  ...       ire i      it   •«    h^etilt   »n   Hfl'l   n   «»»»»tattili 
mi- ' h«r pur^tiiM-« f ifiHMirmiti «*w«> f»»»r ftiH<4 
t.i't »i»h « ni ,i»i nnmt*l mmf* m •'»» e<mmir\ » 
M..,m-«-- <»t ,• \ nini- • i> > rnnr 4M.I *r* 
twithut »ili' ijlWWh o«m|ifrh»ti«»w» t»»' 
ix«H' in». MM) -<..» t-aèM« w» mr-emmm ma rh» fm < 
<hm       vn   »   [mn   . t    .t   t-tiv»    «ruf-ir««-   fruit*»   »p-( 

fither rhanges tan [.in»found!v  alter the strutture oí 
dfiTwnd and uf  importi and   eM|»«irtx of a country 

A variant  of    h*   abtive  approach   i* to compare 
prHc« in the roiiiitrv  and m  thr world market  tor 
the major (kMneratcaHy pr<xl*c»><l AnA .•ontHimed com 
rtKidttv or comnKwittH"* and (ieriv« the rm hang« rate 
from their relationfhip   This  is. if the country pn 
manly produces and  consume»  rice,  and ttw  prue 
"f nee tx   1,(KK) rmitM-tarv  units )ier ton  while it   is 

$J(I() per ton on the world market ( cif \. one would 
roncludr that  the accounting  exi hanjre   rate  shoiihl 
lie rive unit« to the  (follar    A  compiri»on of K<MHI> 

that are largeiy imported nr enported i* not of mm h 
use fur tlu> purpose   since  their   international  price 
in.I the OAK •' il ex< han«e  rite   are the   main .teter 
iiiin.itits of their domestit price    This method is there 
lute iisilul only  when     |«)   the niimirv  itself  pro 
duces and contînmes ont- or A few commodities, that 
fflHk    up  a   sulwtdfKtml   part   ut   tlie  ftoM  national 
(irniliicl     (''I   these   ronim<Hlities  are   tradtd   mter 
natiuiiallv hut are not nuijor imports or ex|jortit tor 
the l'arti» ular ci«nitrv . and  d )  there are no serious 
pMhlctn» in cunipaiinff quality    b ven so. the tintimi! 
lia- -iih-tantial wealittex^s, silice the prices of domes 
lir.illv produced and cotmimied < ottiiiiodities are often 
stiuii|¿l\ inmiemeil hy institutional and other doine-tK 
tact it    which intrudine prK-e  iltsturtHins '* 

Ihn.IK the extent ot the iteifssiiv ;vl'ii-lnent Ul 
iht- utii.il exi h.i'n.*' fa'e ein lie olitained 'n 'niiKini; 
ii the -iriihi ihil'tv "f es|».it-. m«1 nnport« e-ijie«,- M\ 

'• i --int \- ui l!ii-ii Un m oI -1 it ' i in ipp»"iih 
«t -h I luote txfeiisi.iK the niel hod pnhit u 
I -n1 ' I'll» nit ihm! le-t- lipon illlpiilmiJ tu u 

' 'l|f ptice to i.lpll ,! ,in,l VIIBIIII -Uil 'IIM'.iMtlK 
•    .11    I»      .11     lh(      h;i-l»     • ,1     I     t-     ill,i,III    I     .        ,1     ,.| I      U'.'t 

,'   I   oi^ii   iviiitiiy lu    (rfii»»e      ni'I     n     in      II 

-<ine    .(   '.ilier   III'I u >II,I1 noi       .'..in   i-   villici   ,ii     i- 
i  i'kii   pi u t     ,in<\   t .«pit.iI    i»    impulci    »nine   rate   i.l 
,lil|-f-l      f'|ll,i'        -i', !•        I'll        'eil        M.l'|>ll|.|l     CiiSt t 

'       mu   'M.II. »in»    , ><   pit   rin'    i-   lite    iciipti-d   >; 
i"'iii-iul    partiré lu    pi'H'ile      nu     sl.iiiiM    t   ' n 

||i¡.i'.    the   iiup'iei!   i'i  I   u.   i|"iiit   l|.    te».,!it't'»   pi' 
sui'        '   i eiyn i X' '   tufi   e o ite :     in     t»e   it ex pi -I ' » 
n     -   ..   I     i ill    i  t-t      . .1     m.¡¡oft     »,¡.i»l ilute» l    with      in 
n      '• I   neasM't     i    In    ii.   unitola  'v   h "IK«   'ite 
I'   t'-'     alter   is   iiii.-ii   A ¡i     i'i     -in   i    -i   -I'    i»   n.   list 

•r   t-tt»h\     nil r    it   tut', i- in      • ... •  uiyi -.   »i     ani 
'"»   • ' •       -i   in    ul   up»    •  f     h • • • •,   ti   • i nu 1    u v e I 

. - '  •   -, i .     o     v -     • t.tt ,î    ! -,     'u  o ¡' ',j¿  i' • - i  r   u   , 
' .i .      '   . -'¡t"ii     -n' »i 'o ti.,-      ,»i      i ex;...»* 

M    'i    »|«.it-,,i.U      U   »i-   ,lHi|..   »e  »Ira»   f'.l   ' -lililí  •   'I't . 
¡i   -•        ti      -, »        rff   II      II' '    Kl 11    W  t|      l iti' -      'I -     '.If "! i   l '   V 

'    •    '    ii    i    militici       i; II' '"tiufteuf»     * t1     ai'    "i 
"' '   billar i"»i   t' u -    '« 'iilinir • . v»   ni.ite»-.|i     n 

a. euiiut  an      t.        m-   >».•       ten   i     <-   '--'iifii    iput' 
nein     ¡mt -   'm »IM       '-t tel'     .¡und •   i  iiii|i<iiierH» 
«epi   m. t        '»•       '       • K»    a)etn'te   th» »•    Sv    * , 

'«(, ' t.j-.ii     ^    cl    1 «f»   KmM"»e   ;   «é* ve i 

-   -MMK4    »th» «»IBB       "ter»    «Utri    itl*«fllliltw,tMI 

"»€       **)»    H'rH»»t   Ih'IIKI       •>tfH>>»f*H    llrt   it»    f      F 
T      m     Crtfv« '      ** "-M     *» 

11 

"i i-arl* it ••>« «f tv.imeim )*".<•• * 'h» «ar, IH farf*« 
«"» fanaMl n.f'».tiv MM «**••>•»« h« <W «tv« itw «w 
'tinti •> tK» «e»v   .,!•     «r«»!  pen*«"    toriata««*» 
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(liante rate i* obtained, when starting from any 
initial situation, tiv comparing the value of a possible 
••xtra amount i'f foreign excluante tu lie earned (or 
»aedi witti the corresponding increase in hume 
market supply needed because of the rise in total 
wage fund caused In 'he effort in earn ¡ or save I 
this extra .immilli. The increase in the tinnir market 
suppK invokes i certain loss of foreign exchange 
\\!,i<h i orre»]« mis to its content of raw materials 
iii'her m the tumi of i .\tra imports "t- "f a tall n. 
t\j«>Hs ut tm' materials |. I he latter foreign ex- 
i'• utgt input In the home market suppK is directly 
i.iTiipai ¡hit to tin extra aniotltlt eat ned (or saved), 
;in\iiled that the input per unit of nurket supply 
i- udì p» ui|> utlv e»ti:tiat"d. I he t ite ni exchange 
••ht nuiil ni this v\ iv I|I|IIUI|S both mi tin- initial 
s,tu..ti ai i i ! ii in« -ttu.ittoti aitni-d at If the initial 
situation i ,ti.it ot an equilibrated balance of pay- 
••int- .¡wi v\ •• in" .' ; •• i si-r i mg this equilibrium 
t II in • » -11 't is «ht one,1 by assuming that the 

m .• • M ign esi hatiiti earned (or saved1 must 
• i.(iii! I-- t1 e addilli nal input of foreign txi hange 

• a i did i" tuse Ih" lióme market »iippU appro 
l'iati h I' is lu.'lb'iil of lomputalinn seenis t" lu- 
I iM'iii'uK notable tu situations m which foreign 
i • i- It •d'uun-lr id d    • i • . 1111 •»    lu   means   of   direct 
-ititi. Aii'i I1"  -liti   "ii.i|o|iiil\  iif fi .retail trad»* a» 
I'll IN",,', l,-| 

i      "ivi-    "i    liti    i s s i 111  i MIX M.  siili i 11 kl-   <iv 
i    oí in \ 11\.,   i-xa i s   ix   mn|n i 

I  .   VI   i     \  •    . , N 

I I ,• . t     nu      d!   thi    . !irti« n'lii •-   iu\ oh ed    to 
•in   ,i    .     i  "i.iti  gi alih   set i if i-,Hunting prie - 

;i    i;     i '!,••.• i.    h,,.lv   in  l'.irgi   i.(   lesignuig  an! 
• •ii    t    i.   •   ''    '     i until |»'h'i  'nés two s»ri"t¡ 

, i      '  i mining   the   application  uf   aia Hinting 
; in's |l, tit" .ifes to their immediate use ¡or 
¡ .i' i -, pei oh i i'histri.i! projet t evaluation \tiv 
'i   iv   II tin   wide   a,  ;  lit atloll   ut    u'CuUtlt mg   jt'iris 
•i |iiui s  t ' i-   , T    'on      t    i   suitable  niinrtitatiori   .ml 

•"•I ii em» ut   "iti líalos.i      ,!,)»•  t'•   bring  ill   line   a!!   'II 
'   o   Mit     (<•• i    ••!;-     t    -.  oi   us   lr\els   We  ("an  exjteit 

t1    *   l'i     ni», !i .I'II»') i    «•'    dtj'ttid   largely    upon   the 
.'    ;,' it "ii ..    .. '   .il 

i >i   tbe   ,.|tii.   '   m,I     •   i    set   .,(   „ counting   [lines 

.o t ' . r I at  ma." '  '•«   Us»   i   is . ne ..I t'a*  verv lttl|M>rt.iftt 
ii'i'd- mes    t. i    .m    evi,o,al    improvement    of    the 

,'ki'    jirni-   itrniiii'r      Ih-    i-pi-it   nf   the   Ulr   "f 
•:<•••   i|,.    ."II      •;, isi      ,    IM),   isued,   »iii«e   it    i» 

".   .•..-av    ln>,'< • o   I      P'i     I-'      t   »icouituig   pen i - 
•   .   '   h In»»     «   '   •'    i di«   ••   ' i.'i  it was  p< is* i Mr   ». 

•   i »»a   t.. Ii  "   |i". i   «rt oiih lu a procès.» ut 
•• ' i"t,a 11~»   "i atao'liit'tig prue« ,»» HIM 

• •   i   .inde im     •   » 'ni     rio'ni can  ¡H   of  ',.,,•'! 
a             iptrl.iti.'                 "'1res  «ebeti    it  i ' filili  till»»" 
• "   '     fh»'r .«.TS   ,  high lonreWtatHjn «4 major 
ii'• ..i'item    b •  -    ••     A' vh   in   hn in! to  detertwne 

t'vr ' iturr cmr»' ' iiitiniiiic growth and al»o where 
»»»•tiv uttMtl i' v«' "rut de» isi ,ns are m 'i- »««ceptibtr 
• "  ; t., e  tftii t'i iti. ins 

1    ¡m-titm**t annum mi>érU 

In ¡M»v mutitutmnal  »el up   protect evaluation com 
«fttotr» »n tR'ti>ft»nt r»>fne»»f ,4 investment aetttiMM 

The difference between different  set-ups is that   of 
criteria and procedures of  evaluation. 

To tx-gin with, two extreme investment decision 
mode's may lie distinguished that of a market 
economy and that of a centrally planned economy. 
Here we shall call "market economy" an economy 
in which all the investment decisions are made en- 
tirely hv individual decision-makers, no central 
strategy for development existing at all In this case, 
the individual decision makers have no alternative 
tin1 to make their decision« on the basis of: (a) 
cu rent market prices: I/> i exjicctations as to future 
) i ice changes. I he outcome of their decisions is a 
certain development path of the economy, which 
brings about a delmite set of prices after a certain 
|teriotl Thus, in such a model, wt have to deal, for 
am perii«I ut development under consideration., with 
at least three sets of prices 

i i i    I he initial  »el   of entrent  iiiukel   pine».. 

tui    I he exjtected  set   of   market   prices   (which, 
of  cmirse.   may   not   be   unitomi   because   of 
different price exjiectations of the individual 
decision makers I . 

i ni i   The real future set of market [trices. 

Il   is  tile  divergence  lietween   ( n i   and   I m I   which 
lead» to the eineigtnce ot undesirable maladjustment 
which [IOSSIIIK  mav  jirove some investment decisions 
to lie  t.iKi    It is unnecessary   to enter  into tilts  point 
here 

lb«, .a1"!  extieiiie mav   lie conceived of as a   fully 
le'iu.ih/ti! M ' non v   in   vylrtli   no  n»i   at   all   I»   made 

i    ,tin   i i i illation   in  its   pi ,«< tu il   investment   deci 
sioii» 

\M uvt-anient diti-ioti» are made bv a < entr••' 
!.. .a» d w tue li tot ti is I « iih it« entire strategy ot dev eloji 
ment ai d its judgement- aliout dilferent investment 
project» »olelv on the basi» of physical balancing 
(dearly, certain [tri. e sets can lie ifeduced fo,m these 
decision», hut they are not made an actual instrument 
ol dei isions Ibis decision model offern ni, practical 
[».ssilalitv of optimization and. beyond that, it may 
lie thought of as workable only in verv »pecirtc cir- 
cuita »lances 

\gamst the liai kground of these two extremes it 
"iiy be sud (hit neither of th«m tit» nowaday» 'nt" 
any kind of reality Ihr rr.i1 i.i» he» somewhere tn 
Wimen it embrice» luth toe central lio»ri| and thi 
individual decisint) maker» I Iw lentral board i» the 
hodv re»j»'ii>ibie for elaborating an over all nVvelu] 
nient piran the individual (WISH»« rnakert are ttie 
Unfit» reijnitisihìe 'a parti» iilar investment deci»»»'»)- 
I he difference ixtwern jiartMiilar e, se« cmMMt "i 
the different rfiifowmeiit of the entrai fmard in tb» 
matter • f instrument» for inffuetK "Hf the de«,is»oris ol 
Itw individuili drcisioH ina>ti*rt w M to make then' 
con), rti    with the over all  *trategy 

It may lie «afelv iHWWfd tlntt. w Ml tvpr «t 
fiiiiiiuru the reason toe nrf>tparmg • áe*ekif>f»»ent 
plan i» t i tn, ti carry it in« , rn»t ft*« provea Ht be 
•»Ka-e or leu* diífíciih h»c»«»ta» of firn (newt or Was 
Mn»atisfaftoiv <iefree rA «WMfMlnlltv of "ftV 
«.rnamy wh»er» m Htm nut dideVrm tame« The 
wn IT» a rt ngeü ht N y   rt4   th#   »TiiWOWiv   RMM   rh*t   lh» 



decisions of the individual decision-makers are not 
easily influenced in the desired way by the measures 
available to the central hoard. Thus, in any tyj>e of 
economy, jirnvided only that the central hoard ex- 
ists and elaborates a certain strategy of development, 
it must strive to affect efficiently the decisions of 
the individual decision-makers Iry : 

( a ) < living then' as much information as will 
make their decisions consistent with the over-all 
strategy , 

I b ) Influencing them to use this information in 
their investment decisions m a socially desirable way 

Kor the sake of brevity, let us call task (m "in- 
formation", and task  ib)  "inducement".'" 

^ i nee. by definition, bv "market economy" we 
mean an economy without a central Imard. we may 
exclude it from further consideration. Il mas. how- 
ever I«' worth while to show thai, even in this tyiie 
of economy these IVMI tasks are [lerfnrmed the in- 
dividual decision-maker gets both his information 
and Ins inducement from the "invisible hand" of the 
market Ibis information is imperfect liei ause the 
invisible hand does not prepare any development 
:>lan 

What remains to be discussed is a planned economy 
in which investment decisions are to ome extent 
decentralized and a mixed eciv mv I lie difference 
between th< I is in the existence or non existence 
of the private sector In other words the individual 
derision makers mav he either public or private en- 
terprises or liotll Hut tins (loes not bring about .mv 
great difference to the mam et otioinu problem of the 
centrtl board bow to provide the optimum informa 
tion to the individual decision-makers II onK ai 
fects the  technit|iies of intimement 

The problem of how to prepare the necessary in 
formation was treated at some length while discuss 
mg the methods of computation of lioth • hadovv -m.l 
ice. uniting  ¡rices   < ibvioits'v    howe.er.  the best   in 
ini nation is not enough   In o'fier word-, the prohleni 

>t h. w to arrange adeguate inducement must ne, es 
s.irilv arise even if we are dealing with a pet feet set 

•>t shadow prices (»nth as can be imagined "iilv 
ni   theory i 

I et us stress that, m an eronomv designed In t'a 
'«•iitral hoard the accounting prices are to play 
•he sanie rule in investment project evaluation a- 
thai   pi n fd  by  the  expected   s* t  of  netrktt  t-'ires   in 

i market ni.iiiiini I hat is then, the diretti..n m 
»I-M h t'.e IIIIIIHement met b.tnisiii should » ak Its 
'Hi, !»•?,( v   in  this particular   respect  depend-  on   'he 
'ist tut;, .oa    set  up "t   tt.e et . .lu.tiiv 

"-•.irnr   level"!..''n '.nitric  rw»-e  tirrn siii.ft  '., o: * ."I 
•  to    htiisis      î   ..f''«-   mlfau   i       s,,, ri   -iiHat    nail   pr -,•--.s 

-o*,   srfvr   **   A   •iri.'tiv   inutrtlim* itt   n,  'iuo    ¡i.   ¡icio-trr 
i.ft   '',,%<-   **      Usto.     Puts    i   rieten   itranfli    influeti, , •   ' *- 

*    „!,,s     ,f   ¡M  4..enu     ,a,-ie  ml   * O    p: ,|*>, :   *••. ihia' - =. 

j t-- "-rase. Ätatif*. v >f ¡*reil,< 1¡. ,- a tat.'* ¡if--. 
ort»'|s wflM *, pffp*erv. 'hm, mimr'am e * hen iUtt'^U'*' ' 
'•nil relatively »taller *t <«rt*ii»'u0 prut» »re >i«H th.- HM. 
f*!  t..  th»   falling     I*    .1    i vr«tni».ii 

If - #n frr'uusiv rn.lMr the r#li *• v à O.r yr r -t .leti 
,.   in   ^s»r   Ott.   y»o    ,1   >xw   imttKeniei.'   me. • •,*. mi 

W    Hme.      **e.     ,,<H*!,. a,    Tt«*a,,%    .tv ir4%r-l    ao'- ai.r*..      4 
pr,> **. *    *f*#1    pf'»ffMWttM    r- ¿i Mttum 

2. Influence of .t/vn/it investment Jecisum models on 
the role nj aecountint/   prices 

Assuming a given system of information transmit 
ting the strategic itleas of the central Intani to all the 

individual decision-makers, the actual system of in- 
ducement necessary to make the •ntlividiial decision- 
makers use this information in the proper wav tie 
pends on certain features of the iiistnutioii.il set up 
of the eci'tioiin It seems helpful to disti,ign.sli two 
broad cases the case of the sit!»missi\ ,• dec'simi 

maker and the case of the tesistant   decisi,.|i maker. 

Hy a submissive decisi..n maker we mean i l"W 
level projecting unit which has no re;i-..n- of its 
own to be unwilling to at t accoidng {,, tl" mímiua 
tinti obtained from tin- cenital hoard In ..the vcnls, 

having tin individual goals of its ..wn. it is willing 

to act according to am information received (nun 
the central Imanl It will be und.-* s|.»„| that such 

a situation of the iinlivitlii.il tlet MIHI -maker vis a vis 
the central hoard can hardly be imagined m prit lier 
ni its pure form We can, however, think of real 
cases which are relatively near to it I Ins happens 
when (he individual interests ,,t the dn isnm maker 
can have oiilv minor mthicn, e on the natine u: ils 
projet ting work  and elione- 

Hv contrast, the resistant dei KI.,n maker is tur 
proietti,ig unit which ha- -Hong te is,,us |, ,,t t .if 

lortlltlg to Its own goals instead ' ,t siiliinilttng I.. I lie 
mformatioii  reieivetl  ftom  the  . mti ,1  hoard    It  In, 
its own nutlet si. Hiding ut (he t m r< • r  e .mu   -it ni 
lion, its own expettatioiis mil its ,%• n net1,,!, ,,! 

talentatimi \n ohv nuis exam] li t (hi 'isolant .'• 
cisión tuakt r w.-nlil ht tin ¡in, ,ir to-,, n, , ,. o,,| 
economy 'I his, liovttvit is h- M,, n, ,., re . M'\ 

ptisslnle example I ht situiti,ai i- 'i' -ni.trilla 
pi omed ecoti,,nu I.a,»,I ,,n pu!,'-. M,.I I ,,,,,! ,t p, 

luv es"n etil dei i-iunjn-li, .mot , s •• m !• , , ut i ,'i,i ,| 
lì,e publii i let 'I-II.II u .ki t "...'. > in '", . i ,|. .mu 

go.i'. although ditte' i,g hou, t ,.i ,it t1 ,- ¡.min- 
dei ismn maker, tint m.tknii' him te i •• nit • ni.iij. , 
t-. thi   'iilorin ilion t oiiiing  I-  .in t !n   i i ntr il  i < - ,id 

I et   us   ,,nisi.1er   fir .1   l'a    <  , ,i       t   t'a -   - ih,,      .  . 

dei  !.'   ,|1   'li.ilr' | t|-      . I I se s    It I  i   - -i "  ,'    '   •    ' '  .     I" 

sti'utioiia'  sit up   n|,.: ti  I f. r  o i   •.   ,.,,.,•,., i i ., 

pöbln    .vítor,   invi stun -ut   j.-,. ir i t -      ••    ¡i>;   ,f.|   '. 

s]>et'lal   Units    i     proiect-nj;    .n'eniK w •  li '     all'   i" i 

tirely    disinterested    ni    the    future    , •> ' :  ani inte   ni 
the new  plani built   e t ••idmg  '•    ta«   •   ¡ • •   •. •      I ' 
-pin   Itetwcii,   |.|.,|i'i ting    .,,.:!.     ,ii<|    '  ¡i    ,,    ,    .,i„..r. 
pei !• a 'ii.tnt e  m ik' -  ' ,--    pi     ,-,     •-,-.•      .,   • 
mv   ¡Mulm,itioii  .    ., ,'.t.   >•.,[.-   r i       ,...•'    ||, 

• s eut,ri  v   uuiu'er« sii   '   ,',»-,•   p   -1 ,, •  • • •     i     • • , 

* ,!a 'i    hi     •. a s      e        , ¡ ,-,     , , I   nj;      .set '      -,    t'.e 

;..'t', 'la'    -,,«'       di                    ,' •!.,'    t       •           •.    -   •  ! 

'h»». re,,'   ¡ ••    .. t       .•      '   • •        •      ,             • , 

is      !|s"u, le.|    li.    n,| '     i       lei -i.i, ,       , |      . 

|   ' H  e.     ,,:   |    •':!•    ,   '   t' - ,  ,     ' •       *        u        • ,         ••      •• . 

. i >itr i,   ', ..a !     A    .ir    '   i      -, ' . -, 

'-    .,|¡.¡>,.s»d  t.,  .ut    ai   Ute        -.¡i,     * • '   ,'   « •   .'i   i. 

* ' ir     ,'lltl's     .!      '     I-    "Mil     .-     •   l   ,,MU     '.',       '      ' '     .1'    .       !rf,."¡ 

tliev     '»''e. '     .di   ¡aar,    ,     ",#-       ,i-     , '      'e^v       t     !#- 

.ri .| I'.ri.i   .'id   t   >'i    *     i,d   '*   '       if  ,   -,d   • ,f   u,,,,j/ 

tie,     -il'ii-r     l,,l -        -'K'.     I-    '    I't'-it     -t      '!•.•    ;,i„e        'l 

.,     .ti« as   "   •>      *••  •'!•*   o.   •'.,       .. r       ,...,,        ,,,#>ie , 

l#.l 



of the individual decision-maker, sudi an institutional 
system requires high efficiency on the part of the 
central l;oard in preparing the necessary information. 
The set (if prices given by the central board to the 
individual derision makers must indeed reflect very 
adequately the strategy of development, :.ince other- 
wise the investment choice made throughout the 
eniii'itnv would necessarily become more or less 
blind. 

Thus in the ca»e of the submissive project-maker. 
.(('counting prices, as the instrument of information, 
acquire an absolute meaning in the sense that any 
set of accounting prices prepared by the central board 
has tlii- same kind of inthtence on the actions of the 
individual decision-makers. 

It should, perhaps, be noted that an endeavour to 
create an institutional .system of submissive project- 
makers has been characteristic of the centrally 
planned economie-, with res)>ect to all major invest- 
ment dei liions. * Mi the other hand, minor investment 
decisions have tx-en decentrali/ed in the sense of 
being left to individual enterprises. Thus a certain 
combination of the two cases is, in fact, typical of 
the pin tice of a centrally planned economy. 

( liming now to the case of the resistant decision- 
maker, we mav simplify the picture by reducing it 
to the problem of disparity between accounting and 
mai ket prices. I at us suppose that the information 
i lining from .ibove in the individual decision-maker 
(onsets of a set of accounting prices (or, alterna- 
tively, of a set ol CK Iticients to adjust market prices, 
'vliich makes .. 111 v a technical différence). I he in 
dividual dei ision makers, because they have goals 
"t their invìi, .ne inclined to UM-, MI making their 
rlinitcs. the sets if curi eut and expected market 
prues. The i|ucsti.ni then arises for the central board 
ui what to do in older to induce the individual 
deiisioti makers to use ace Hinting prices instead of 
market prit es. 

Ibis ijuestioii otters wade sco|>e for discussion. 'I he 
"bvious. although crude, way of influencing the deci- 
sions ol the liidiv idi'il decisimi makers is to i:se 
tan MIIIS,dv ilevices to nimmt fully fur the dis|Mirities 
•etwein the two se.s '* What seems important, how 

'* I tie pn*«ihlr use oí t.i< tuHtidy ilfvicrt raiws the 
Hii-iton liow far it 19 «idviMMe to usr the tirqiirtitly sug- 
»i-ir I  símil int  mt-thud of iV>t4ining i kind   a  rfinmntirHi 
I» li ri hy eliminating from market pncri tin fix« anil 
aitivi tirs imputed r>y government ur ertam good* .I- îhry 
»eoe  n'thmf  tu  du   wit»i  the  i  'it   «trutuff 

ever, is the necessity of understanding this method 
in a more indirect way also. 

For example, the subsidy intended to induce 
greater use of unskilled labour (because accounting 
prices are much lower than actual market prices) 
must not be paid out directly to the firms. It can 
also take the form of policies tending to bring down 
the market price of such labour, for example, through 
a deliberate policy of low food prices. 

Let us consider the simple case when the corree 
tion of market prices is limited to the exclusion of 
taxes and subsidies. Suppose that in a given country 
cement is taxed at the rate of 10 per cent. By 
eliminating tins tax, we want to pass to the individual 
decision-makers the information that, from the social 
point of view, it is advisable to use more cement 
in their investment projects (as compared, with, say. 
steel or timber) than it would seem from the rela- 
tions of market prices. Indeed, if we have to choose 
between a project that consumes more cement and 
one that consumes less, other things being equal, 
we shail choose the latter when using accounting 
prices, hut the former when using market prices. 

But what inducement are we to offer to the in- 
dividual decision-maker so that he will actually 
choose the project which consumes more cement"' 
The answer is that we must subsidize the use of 
cement, either directly or indirectly. Direct subsidiz- 
ing will mean simply repayment of the tax paid liv 
the individual decision-maker on cement. Indirect 
subsidizing will mean. say. charging an extra ta\ 
on steel. Rut then we want the individual decision- 
maker also to use as much steel as would lie in 
dilated bv its tax free accounting price In other 
words, we would have to repay the tax on steel in 
some forni. This brings us to the conclusion that, m 
order to bring into play all the necessary induce 
mentí for the individual decision-maker to shape his 
demand in a way reflecting the social cost .structure 
(approximated in the tax-free accounting price* I 
we would have either to remove all taxes and sub- 
sidies, in which case the reasoning works the othtr 
way round or, at least, to bring all the market 
prices, hy our policy of taxes and subsidies, to ex- 
actly the same relative proportions as those existing 
am ..tig the tax-free accounting prices Thus the use 
of accounting prices by individual decision-makers 
involves a broad and coitipWa fiscal ¡«Hey. 

t*2 



XIV.   SHADOW PRICES IN INDUSTRIAL PROJECT EVALUATION 

by J. S. Flemmlng and M. S. Feldstein* 

INTRODUCTION 

The economic context 

The economic context of this paper is essentially 
pragmatic. Although the analysis is relevant pri- 
marily to developing economies in which under- 
employment and disequilibrium are particularly 
prevalent, it is by no means restricted to them. In- 
deed, we assume throughout the existence of a 
substantial private sector, so that the diversion of 
resources to the public sector from the private one, 
the impact on the private sector of public projects, 
and the ?llocation by the Government of resources 
to the private sector for specific projects are all 
relevant problems. 

Furthermore, despite the frequent occurrence of 
imperfect competition and the existence of taxes 
and subsidies affecting resource allocation, we shall 
assume that market prices provide a starting point 
and a framework for evaluating social benefits and 
cists on the basis of which more sophisticated 
shadow prices can be developed. 

The administrative context 

In addition to an economic context, tF paper 
rei|iiires an administrative framework C'entrai tu 
our analysis is the "planning agency" ; this is the 
body which evaluates projects typically presented 
from outside, although it may participate in the 
•election of potential projects for detailed design 
preparation. 

Individual projects, once approved, are assumed 
to lie handed over for operation to managers who 
mav be in either the public or the private sector 
and whose objectives cannot he assume*! to be 
identical with those of the planners. 

The function oí the planners themselves can he 
divided between "project analysis"—the application 
of economie reasoning to the evaluation of various 
alternative projects—-and the more nebulous task« 

f  taking  décision«   which   have   substantial   value 
implications We srould expect the planners to ron 
centrate on drnnmf the areas in which such deci 
«tons wer* required and to seek  gttwbnrr from a 
political level  Nevertheless, wt shall relrr to "plan 
ners' value«", meaning values appn>d to the planning 
agency   which   may   or   mav   not   have   originated 

R$*so*$ for ihméim pners 

in  ssinneanent   sections   we  dsansss   wie  use«   of 
adow priées assai their caarulatnwi«  in  part« »lar 
taAMÉVanaanaai       lé    M    M&aatul    aaaa«*«»    a«    ^aawA    •>     Maaam^a»*&l    »Lui._ • 

e«   ut 
«nados* priées assd their caarulatnwi«  in  part«ttlai 

•setal arre la frve a general chw>«i 

fication   of  the   circumstances   in   which   they   are 
likely to be necessary. 

Where changes in an  economy  occur  su rapidly 
that the market mechanism  fails to adjust, the dis 
equilibrium prices  will   not   nllett   true  -<HU! cost, 
and benefits   It may  he  ¡tossitile to calculate ti¡m 
librium  prices  and  iw   them   for   certain   deusimi 
before those prices  would   have  been  ..turned  in  a 
free market. 

Another case of the inadequate of in.ukei pi he-. 
occurs with projects which are nertss.ii iK l.u^r and 
indivisible. In this situation the project ni.u cau-e 
market prices to change, so that it mav in it In- 
possible to find a single unambiguous market pnce 
with which to measure the value of inputs or ut 
puts. 

A third reason for using shadow prices instead ut 
market prices is the  existence  of nmnopohstu   <-a- 
ment s in the market, or taxes and MIIMIIICS, «la, h 
cause  market   prices   to   diverge   froni   the   pio|si 
measure of soci.d benefits and cost. 

Finally, there is the case in whuh univ a part 
of the effects of a project can be assuu.iled with 
a.i exchange of money There nia\ 1M either I* m tit 
or (fists which, for technical, administrative or 
sudai reasons cannot \w si.hl m. in the ca-e ..( 
costs, paid fur 111 the Usual Was \i.nethe!i -> M» li 
external effects shnii'd be evaluated it shadow prices 
so that they ran U taken int., .ir<niuit HI \<T< UM 

evaluation. 

A        I'-VSIC   (ONitl'T    OF    H-rlillM-,     I'kiii 

1    Shadtnv   ('ri,, 

A shadow price i« any pine uthii than m 
observed market price For what purp.s, , HI ml. 
pru es lie used? Kssentiallv there ite truee u.lts 
for shadow price« for doing separile act • iintmi/ 
in a large organisation, where sn entity »Inch 
being arci Hinted dues not buv it« inputs or sill n 
outputs in the open market tur mvimi'iil and 
pricing derisions of *n entiu wliere it i> de«ired 
to apply » criterion other than pintit <-r inrmr 
maximization or ml iinnm.i/at'nn .1 !•••••-•' 
price*, and fur eonotrw tini/ a »• » ut imniinr 
payments for manager« or w-ikerv «m 4* in indine 
them to operale in a »ay il,«it ^iml* with K • n 
«ocial enterai 

Fnrmaltv, shadow prier« mav be tdrntitir>| m '.he 
mathematical emblem <4 maxm-u/iig or mtmniisiny 
«ahfert rei rf>n*trsim« a« tnr mrrease m the ..|*mvm> 
value tit the masimand ' nr «ferrea** m ttie o|*m»»fii 
vahar él the minanand 1 M mad» (»»««Mr tiv a 

m   a  evjnsteasnsvt   vnrmMe   THai  rnr 

leVl 



shad iv\ i>Tu <• is the 1 .agraugian multiplier of the 
calculus i.r the value» .if the "<lu.il" solution to the 
linear pr inr.miming problem i see below, sec- 
tion   1'   i 1 I  ! 

2    . di murin,/  prutw 

Accounting price» are .shadow prices which meet 
a certain tandard (if administrative feasibility. For 
example, if une were to prue electricity on a strictly 
marginal cost ba»i». the optimal shadow price would 
van cntitmuou»!v with the scale of load and its 
Keoyr.iphu .1 distribution. For administrative reas- 
ons, i! nullit I»- laid down that not more than 
thr e separate tini«- of dav prices could he used. 
'lU'ii this constraint, one could then, in principle, 
identity the .iptiniiitn set ot price-, and the jienod» 
loi   «huh tliev   should o|)erate 

Ideally, t!ie administrative rnsls unpo»ed by 
the structure of shadow prices should 1M- specified 
and tin- optima! -.it and structure of prices calculated 
so thai the t' -tal i tticieticv of the system, inclinimi,' 
the administration, is maximized In practice this 
is not likelv t i I«- |Missihle an<l we must accept the 
pi ih.iliiiitv tint HI inv context in which we wish to 
use shallow pnces relatively arbitran constraints 
mi the siriitiiie , .1  the prices will lie  im|«ised 

It is important tu iiofin- that the liest accounting 
pini will di |*iul on the level ol output, which 
will itself dcjiend un the actual prices charged 

I luis. a(a muling pines should lie related to the 
shad .w pi H es appropriati to the market condì 
tunis that aituallv will prevail if the project is 
"IKT.IM'I In this |*ijiei we consider the theorv 
ni these - uh opium/nig shadow pru es, in practice 
il is in tin e 'aller prices that attention should 
lie I'IUII  in  foimulatmg .mounting prices 

\    in,iliaci" 
.1.  .  ' 'lltlt i':¿     j 

lie'ie Ve     th it 

t- u Imij    '..    I' 

\      I m rtitiVi'   fri,,i 

night I«1 injured to maximi/.e hi* 
^ j ' •! I I1 fu plannet has tuv leasnti to 
it m I.II;I-I s liave any persistent bias 
i.liiie t'.<-ir efficiency in doing this, it 

-it il.it t r-ake lire manager s rt nnitn-ra 
• ti . it MI minting jirotil Ihr incentive 

itl'ii . n 1 tie strengthened if the bias ut the 
m.ni.igM wire i.iUeii min account in calculating 

. • anting jitice» sup|Mi»e tm installer, thai mana 
g'- ot la a id il i»; siles arr i nu..I no» to u'lhzi 
iii.ii him i v surtía it IHH to maximize the accounting 
pt.ti' ol iht planners, it may lie effective lu 
low (he I'liin'ivf pi K c il machinery to thr site 
ni.ni.i|(ei   '»""»   "he      HI minting   pr>. e      isrd  hv   th« 
14.1.111«T 

(.. .m, m t   /"ritti.'i    '••   .-IIí« 

1 Iir usi . a - .ut. w prier» m |«tii..-(t evaluation 
where llust making Ihr .t.»**-»»!»»«»« »ill tv* have 
rr»|»i|*«diilitv fi>r »eimr-nt <\n xiotts |«i«r» several 
i)*iill proti ns 1 , ei iliiate thr pi• inert, thr coats 
atiMl lirn til» ni 'li» t«c .)«t in each erar mu»* 'w 
estimated M *\<\•rtifirifttr »ha-lo» |«r»re« I Hr v dur 
ut ih» profeti «»«esse«! m this «Mt »Ul »!*av- I» 
ii.nw-naed >«lv il thr »«baeta|uent • syer 11 »onai tr< 

se ai« ,rr ' ilten <m thr l»ani«. rsi th» «wir set <4 shadow 
pr>. e»   Ve-  tu i.miiv  HM. r«n»ct*ilv  where planner. 

are assessing the claims of a privale enterprise to 
some »caree resources allocateti1 hy the planner.», it 
will IK» known in advance that this will not occur. 
Thus, in general, the level of subséquent inputs and 
outputs will have to he predicted or calculated on 
the basis of the e.xiiected behaviour uf tlie subsequent 
operators. This might affect the priority given to 
different projects ¡For instance, in general, input 
flexibility is a desirable characteristic of project» 
However, if the planners attach a low shallow price 
to labour, it may tie more desirable that a private-- 
profit maximizing — firm should adopt an inflexible 
procès» wtth a fairly high lalmur intensity tlian a 
more ilexible process compatitile with a wider range 
of labour in'ensities This follows if we recognize 
that the latter should he evaluated on the assumption 
that it will he operated at a lower labour inten»itv 
hy the private firm than it would lie hv operator» 
who wete maximizing profits at the accounting 
pina » of the planners 

5     lixtt'rmal atul mtirnaJ shad<nt   prms 

It is useful to distinguish between "external" 
and "internal" shadow prices The first type are 
those which might reasonably lie laid ikiwn inde 
prudently of the particular project lieing evaluated 
t'-.xamples of external shadow price* would lie a 
general directive to take lalxiur as flee, or to use a 
certain set of discount rales. On the other hand. 
interna! »hadow prices are derived from the charac- 
teristic» of the particular (»roject. < Mie example is 
the "transfer |ince" between different sections if a 
single complex (»roject This might tie ipiite impor- 
tant if one attempt» to (tesigli each component <A 
the project optimally rather than assessing a »ingle 
design hv an "accept'reject" criterion Another case 
arises with the »election of construction schedule» 
"MilHiote that | »ria se 1 of a project requires a cer 
tain site plant which will also be required in phase 
< ami that non» of thi» plant would he u»H on 
(»hase 2 if it wrrr coated separately on a weekly 
hire basis The fact that the plant is there mean» 
that it could lie used at little extra cost It should 
be a|>parent that iMernal shadow prices are relevant 
only at the ¡«roject design and work scheduling 
stages rattier than at thr stage of appraisal of a 
given"   pro; 

R    t'aoin T o' TH TS 

Refi ire looking    at    the   problem»   of    assigning 
-hadow   price«,  lo  project oMtputs   rt  is  worth-while 
v.ni.NMlr'ing tlie jirohlenis involved m ideiMitving  the 
«el   of   direct   and   indirect  benefits   (.wtputsi   a.»«n 
iiattd   with   am    project    hVnrhts  may    iti   c<»»r«ie. 
uxrue  rvrn   if   t'ierr  are  mi a»aotiatrd   revenue   re 
ceipt»   In  di«Kui«»ing the attiviti»! of private hrtn» 
it i» cusiomatv in rrfer to the benefits land oata 
which    to   mi*   priwltnf  fvemte   und money   CINM* 

I.. the tm, 4» »p^iWivers or »»lernal *c inotme-     and 
i-xiernai   tis#eo»«w»iies i    In the pubi« serlor    wfiere 
thr primarv     utpsa» <4 a pr<i)«rt may vwèd ne revé 
nue», ihr  na'tier  of  »psltiivm ana fslerswlrtie»  hv 
romes Worrr.1    It  NI rteverthrlesa anni>riaiM tèwt the 
e#*rts on tho«e not derertlv ser ved hv th» proirct be 
'jar«   >nto   ascosml     r *   »»ü»^»!»    •   KiéntsUis- 

IM 



power (tlant may produce irrigation and flood con- 
trol. In addition to the direct and indirect l>enefits 
l>rovi<!ed, the project may also have the effect of 
ensuring that certain products will lie available if 
thev are wanted in the future and of decreasing cer 
tain risks which individuals previously had to hear. 
Availaliility itself, and the avoidance 'if risk may 
lKith be considere<l of  value 

Although it is necessary to avoid omitting anv 
Uneftts and costs, it is equally important to avoid 
double-counting them Three t\pes of benefit double 
counting mistakes have tiecn made in cost benefit 
studies. First, a lienefit stream and an associateli 
change in an asset value may both lie counted If 
land is irrigateli, an increased crop may lie grown 
on the land, this raises the value of the land Onlv 
one of these should he counted as a measure of the 
value of the irrigation Secondly, a "national income 
accounting" mistake may he made by summing the 
value of intermediate products rather than looking 
onlv at the net value at each stage Thus, irrigatimi 
mav produce more wheat, which produces more 
Hour, which produces more bread it would cer 
tainlv lie inappropriate to look at the sum of 
the additional sales at all three stages But a third 
type of error is made by counting the bread instead 
of the wheat. The value addeil between the wheat 
stage and the bread stage is (except in an economy 
with substantial unemployment or market imper 
frétions i associated with an equal decrease in value 
elsewhere in the economy 

When the physical quantifie* of the lienetits i if the 
proposed project during each year of its life have 
been estimated it i> necessary to assign shadow prices 
to them. I-or sim-phcit-, we ttike as the basic unit of 
measure that which corresponds to the monev (irires 
of c msiimer (foods sold in competitive market» in the 
economy This allows us, under suitable conditions 
to use the money prices at which project outputs 
ire sold as app-roririate shadow price measures of 
ttieir social value Consumer prices are suitable when 
the project output is sold m a competitive market 
and in a «mall enough quantity that the market 
price is iHit affected bv the incrementai iiut¡nif The 
competitiveness of the market dues not remore 'hat 
exactly the same product be sold bv a large number 
of other (»roducers but ntilv that there are f-umpetirtg 
close substitute« and >r ease of entry int., the prod 
net market Thus a government fertilizer plani 
adding onty süg/htlv tu ii.itifm.il supply might gen 
erallv take its selling pi ice as an appropriate measure 
of the output s value 

In the remainder <»f this section we  shall enticen 
trate on -nethuds ,,f evaluating hene'i*« when  market 
¡•rues  are  not   ai.'pmpriatp    It  »ill  NM    ana'vsi*   in 

• insider   separately   »ales  to 
final consumer» 

ither pr «l i.l   i 

1     ln>rrmfémif htm*ht* 

Projert» .tften produce benefit» which art rue t.i 
product f* rattier than direct!» to innsiwoer» VS e 
mav rail these intermediate benefit« »o il'fw their 
»tmdarrtv tu the inter media»» prmhirts ot mum 
i commue theory Y<*m approaches ti, ev aiuattrtg in 
term» -hate itrnetit, mav  b» dt»»mguf*bed 

(a) Market price paui foe substitutes alreadx sold 
under suitable market conditions It invale pro 
ducers previnuslv used coal and now substitute 
electricity ¡irodiiced hv a pnqect, the iahte of the 
substituted electricity is the dei reasid ma; costs ot. 
equivalentlv. the amount firms ate willing to ¡>.n lor 
the electricity While in the ease of elect in 'tv which 
is sold to the firms, it is riot tin ess.in I" i.s. ,i 
roundabout titta-un- m ternis ot diiti.iM.1 iltci II.H ;M 

ex(ienditure. there mav lie other henchís (sin h ,, 
irrigation i that are nut sold but that replace private 
activity The problem is more m:ii|>!iiati d if tin 
quantity   usi.l   of    th«     new    -r-idin'   is   nue   th.iti 
«llfril lent    to    ieij;|,r    t'l'    Jte\l"ll-K    -l-r 'I   irijiu!     I  see 
I c I  and   i 'I i   beli >w i 

I lu    S m Ml/   . -'>.'    . I     -.'i/oMii-V,   ,i/r,M,/,    ii„ ,/       \ 
benefit   distributed   tu   |ii\iti-   | >T . .tlm t '     wie!.   ¡ .i i 
nuts a dis reise   m   s. .im-  ,i!ieni.iti\e T ri ; > 11 <   •• '   \s ' - <i ' • 
these firms did  imt  j »t f \ i> oi-lv   ¡m    m n  .m."M.    • •>  - , 

1 for  ex mi|ile    substituting   mad  'i.iiisi«.tt   i.t      .-', 
sidt/ed  nil  transport i   -huiild  he  ci'iied   ir   'be   ori- 
ginal   siK'ial   cost   ut   ¡imi idilli;   'he   |>r<\'   ••       i-v •. . 
that   is,   the   decrease   in   simal   i  ist   dui   to     •••,",! 
demands now  bemu   placed on  t!"' t.i\vi\s     \>-u'i 
this Is Sllltah'e "llv fu the oinil o |- 'I,, ,,,--.v 

service does nut prnvnlc nmre than i -nl OIIN I. I 

the  old 

(i I   Minimum   , ust   ut   ,ili,tn<itnr  oi,')i/>   ». '    ,,' 
rciirfv   used     We   are    led    •i.itui.illv    l.y   the   ¡itev  - 
two .i;>(>roarhi s tu   isk    it tin pt nut poulines Une 
fits »Inch mote than  rejila«e a litm - pit-Mou-  iri|.iits 
or  ex|ienditnres,   h"w    sh,il|   'hese   i \ti i   hini-jits   b. 
valued' ( )ni   possibility    w  -uld  U   the nnii'tiium   o-si 
for  which  the  funis  inni.I  ha vi   -.bunnd i-ipm iletn 
fat for   services    hefuri     the   (»foie.'     It   the   pr..|ni 
produces    el-stricitv     .ml    the    pnviuiis\    ihe.|»-si 
sourie of fuel   w ,i-.   i • ..i      w    in.iv   esinn.i'.-   Oí    ,.,•.' 
of the coal that w   md bait   been nei e s.m to |.i  -i ufe 
the   adilitiuiial   ' • • it    «od   |»n*ii   m-w    .II, MI!   omn 
the elei tri« il »    |t   ino      !»   t mphasi/i -,| il ,,i tb'    'o   - 
estimates   ibi    i aine     •!   '''    additimi,.'  ilei'IMI'       ¡".I 
should  he  (olisi h re.I     .io      .     m   -i;.('ii   ; n r   e 
va li li- 

idi    Indurr   I   i-ii'H.i'.   •«     \\ hi i    l'i    :••    -.-, ' .ut 
puts   ,ire   used    by    l.im-    in.'    n.i-i  -,    ',   •  
(«rêvions  iiijnii   but   ,ii--   t.,  mere,si   e. i   -.n'   M-    II 

mav  III suine M-I.  In   j«i»ihle  tu.   TH-I,   ih,    • 
cai  iiKHj-..   in    iiitj.u'   due  t. ih'    i-'hti-.ii.i e 
l'ist    ex|*T|etl(e      eit|f nieeruiK    "'      '•" "      '  "   : "' 
IHllogV       "f 'li alU      e-lillLltei!     •<   »I i. '; '    li. 
liuti-    rnav    indn afe   the   a|ipr>n t •<   •       '    . 
un rerlsed   output    ot    tbe-M-   |,rodm ' ,. -   ' 
at   the   mark'-'   ¡-tue-    ,('    «in,1    '',. .      ... 
'h»     are final ii.ii«iiii.rt   )¡i«.d-    ,'     ;,    - i, -, •     , 
lieli-w 

J    ( ,*Knmfr htnr* ' 
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saved bv road-users and the decreased motor vehicle 
Kists must therefore I* brought into the evaluation 
of the rail  service improvement 

Those products nr services which the project sells 
to the public in direct competition with a large num- 
Ixr of other sellers, and in such quantities that the 
market prices are not influenced by the additional 
output, mav be valued at market prices. Although 
these ¡ cquireniínts are unlikely to be met for many 
public projects in developed economies, many de- 
veloping- countries niav sponsor projects that produce 
consumir gonds for -sale on the domestic market. 

\\ lien market prices are not appropriate, we must 
toii-ider a method of finding shadow pru es. The first 
three .lppt'i.H he-, discn-seil above in rei.»turn to ill 
termed:.He benefits, niav alvi lie applied to final 
consumer goods. 

(a) Mttrkft prt:e paid jor xubstitHtii itJretui\ »Ad 
iimitT SHitdbif market nmditnm< This niav not be 
substantially different from selling a product in corn- 
pi tit ion with private producers of the same product, 
in «huh <ase the shallow price obtained would he 
e.|iiu.ilent li the product's selling price. Hut two 
cases arise in «Inch it i« necessary to look at the 
market price paid for substitutes I'irst, if the product 
of the protext is not sold, the relevant criterion is 
the awng on pi« wints substitute pur» hases Sec 
oiidK ihe oiiantitv of the product wild may lie such 
that the selling price is substantially different from 
what it would have lieen had the project had a much 
smaller output a measure of the value of the project's 
output to its mtramargmal consumers is given bv 
Hie prices which they previously paid to achieve the 
soné satisfaction It must lie emphasized that this 
n ict In id assumes that al! output simply replaces 
previously purchased goods (for e\ample. a substi 
tulio n ¡A ele« trie heating for coal heating» and 
that t 'iisunier demand for the tvj>e of good (heat- 
ing i is completely price inelastic When project 
output doe« nmre than replace a previous consumer 
i' I   hut   is  not   si Id  m a competitive   market    we 
must be ahi» to estimate the value to consumers of 
this incrementa! nutpir This is discussed in (n and 
(  I '   below 

ibi V,i< »U < <nf (if t%h<titMle< frninuflv wté 
It t1»- gm«! ci service previously used had a social 
cos! higher than its market price that w*"ial cost 
should Iw used to measure the value erf the replace 
ment The relevant cost is the marginal or escapahle 
social r >st that i« »he saving lue to the replacement 
ut the "Id g"-«! b\ the ne» r\en if th» <<>nsuni"rs 
\ i'ited the old ge««! less than its s<« i1 en«t the 
rrV\ i"' \ « ue '"» the rqilacement is »he reduced 
testine  use   md  e.o»  the consumer  satisfit ton 

M UlSllSkM    ,,).»!     >f   êltiTtuitlft      /»rrl-i «*    ml 
r»i ii''«<'\ used \s »Ireadv explained in p^r «graph 
I ni .«tune an upper limit to the «44«ttrinate 
sha.lo» pi H e of a net increase of a gimd can he 
if't 1 iied hy meaMWmg live lowest cimi alternative 

methnd of providing the same ci*MMner goiod or 
«erm» 

1 d •   N 'WiwfWMi  to  Hn   1 mrfht*  <r»—rvm )    la 
rat   we try *» swienw-sirtet tht pr*t« 

to |>ay, regardless of whether or not they are ac- 
tually made ta pay. This underlie« each of the 
approaches mentioned above, except for the case 
where consumers had previously been paying less 
than the social coat of providing the good or service. 

Difficulty arises in applying the "willingness to 
pay" rule 'vhetiever the good is sold but the project 
output is large enough to cause a fall in price, or 
the good is not told to those who benefit from  it. 

Consider a project that produces shirts. Figure 1 
represents the demand curve, />/>, for shirts and 
shows the price (Pt) »nd output (V,) prevailing 
before the shirt factory is built. Now assume that 
for technical reasons the project must produce a 
minimum number of shirts per year so that the total 
number would increase to Nt and the price fall to P,. 
This raises the problem, how shall we value the 
(A'i-/V,) sh rtt? At price P., or I'\, or some other 
price? Although P, is the price that a consumer 
would he willing to pay for the "first" shirt, the 
"last" consumer values a shirt at only Pt. Thus 
P,(A'i»V,j overvalues the output while Pi(\i-S',) 
undervalues it. The appropriate value would be the 
entire shaded area under the demand curve Ix-tween 
Nt and .V,. If a simple shadow price were wanted, it 
would not lie unreasonable to use an average of /'„ 
and Pt (as long aa the différence were not so great 
that non-linearity  might be significant). 

It must be stressed that the approach of estimating 
the total that consumers would he willing to pay for 
the incremental output—that is, the entire con- 
sumers' surplus-—is appropriate only when the 
incremental output is indivisible. If it were possible 
to produce a smaller quantity than (<\'i-.V. ), the 
use of the mnsumer surplus method to evaluate the 
entire N%S, output would lie inappropriate Valu- 
ing inti amarginal output in consumer surplus terms 
would overestimate the benefits of the project in 
comparison to the output of private firms 

\(  MRRB  OF  SHUTS miHil < fcu 

hk» 

he w*lh»g 



The proper shadow prie* is g e nerally the average 
consumer surplus of the marginal indivisible block 
of output units. But even if output could be varied 
continuously, there are certain cases in which (not- 
withstanding what has already been said ) it is 
appropriate to valu»- the entire output at consumer 
Mirplus »haitow prices. First, if a project produces 
several different tvpes of benefits in a wav that does 
not allow the individual tvpes of benefits to he varied 
separately, the smallest possible increase in one type 
of Iwnefit may vield a much larger change in another 
tv|ie of benefit, the latter should thfrefore he evalo 
ated at consumer surplus shadow prices. Secondly, 
consider a project that produces only one tvpe of 
output but Hftes so under conditions of decreasing 
cost This is shown in figure ¿, where margin.il cost, 
fall until A •.. and average o ist« until V:1 It may he 
that the high unit co»ts of a small output i less than 

.V|) are not justitiell bv the li'-nelits. bu\ is unit 
costi fall even more rapidlv than n insumir »uti-'u» 
per unit, there is some larger scale of prn|c<t it 
which total consumer surplus exceeds total cost In 
this case tht irraniarginal <• >n»ume! »ii'-plu-, I» n• 
van» Hut it would still IM inappropriate >" est. n.l 
the level of output U-\ mil the (mint it whuh nu: 
gina! consumer Mirplus e M n . '<•• 1 m trv.->. i' < ••<••'.    \,i 

The estimation -if tin d<-n i * 1.1 on > c •>'<•-•. mi ¡. i 
consumer surplus calculan- ri i, ca »-i whi M ''<•• 
product is marketed In •!. - ; i-c •'. -MI I-I I .'. 
dilation i« r'''|!iir"il Vcan»t t'-e pi |(| ..MI ai 
causes a fall in prue \» v\ • 11 \<• sei i . u> ¡, 
priait; ha.sic »hadmv prict c •'• ¿un ¡ \\ •<• i i" '- I 
asan aviare ut >l e    lu inri"  .m.I     itici     , • i- 

The   demani!  . nr\e   (Mini .11  n   I it • »! •!• -n>          
difficult if the I« iietit i» li '  ». iM   .Vth'>iig;i   '     ¡    •< 

Fr«*, co«», 
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ripies at when and to what extent consumer surplus 
shadow price* are relevant remain the same, the 
demand eneve must no* be estimated without direct 
referme« te market prices. Market research tvpe 
studies May indica«« the prices that different propor 
tmnt of individuals would he willing to pay for the 
henehts received In some case«, however, this may 
not he poaaiMe. If mdividwal« fear that thev may he 
•peculiy charged or taxed m relation to their <wn 
valMMion of the brnrnte received, they «rail not pro 
vide an honest iiniwwiK of the Benefit's value í ven 
when they are not wihibrted front providing an hone*t 
valuation ot bruenti received, nmny mdivninal» may 
he nantie toajti artce on benenn ai a type that 
thev are unt aam—owned to baying, each at nene 
«a iré m travel letame of tnsproved »anana** axta- 
ttes  ^nbasa, foe than* eeaaaaa, a enact aaajaaaat fa 

the .lemán I i m ' <• i alili"' lu   nul'     t M -.>   '«   \«<-    Mu- 
to e»iini.c>- 'he ifrmand mi . «- IA  ••'• •' - » t • t-   tur ••« 
ample, what ind'vidua'» •!».     p^iv ' !• '  'iirn- .j.iin; in 
'1er   «itoaimn» 

It  is.  'if emise    easier  ».    estima'«-   •> • ir ; >'• i -   -, t .-•• 
when   the  | IT i cet »  <>i't|m»   ha      -ti '.    '     "-i     i-r-i|- • 
ti«.nate offert    n »ufal »iijiplv    U hi ii   ¡n t'.iit' i-l   •' < 
neressarv  tu r-ttmate  not   in»»   <   margma    •*•< •   M 

f>f the  demand 'iirve !>n»  »he  rnfir»   demand >'itv» 
a m-ire derailed se» i f rifimstei in re-pnred 

• . S -iiW TmWi \er»u» prttitt waft» i ^!1 »he 
«ftp? .arhe, trut hate hern deaeri t*d n»r hiding those 
for »liado» pining mtermadwe '»efieftte, r»»t ulti- 
mateiy aa tht impht.it a* .Menati-ai th*t any product s 
eahw M hu ruana i by »ha prv» ahnt co« 
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m»n pretrmim, alrhntafh iHt mcmr\ rsW ni thr 

jirpitiiMm i* fr«h*r th«* Hw rxptrtH monry IHM 

MHtmdly th* MtHivKtuiil pr«*pra hi retile» th» «ri 

rerlaiiitv ,»f*nit hi» futur« "!»••»•" »w4 th»rrfi»r» to 

•»ifwtitiMe t ktiiiwn ttrr«rti oí pr«tmtMn pavm»nt* for 

»n iiiittrmwn Erenni ni ki««»8 Tht» tvp» o* nuli avft 

tHMt can .ilwi I» »»»n in th» ir^hviihiaN porlfnlm 

»•IfrtHm hrtMvnMir. whrr» a «art H iti a ftv»* vi»M 

«tiri ri-,! may h» prci»rr»<f t*> mhpr* M hifhcr vi»lc| 

»tu, frrat»r ristlt \lth,H^. m th» CM» ,A flrtnd 

n'titriil, fi» «im» nuit r«lirtK»i h»n»fttg r<ntld h» 

cmiferrH hv )tn insurant-» «h»rn» wttfvml nmt»r 

Liking th» jifiNWit! |tro|»rt tn (rth»r cai»* th» ptr>t#rt 

mu rfdme th» um-t-rtwntv irf ntBM-ih, fihv^tcal h»n»- 

tu» in )•>«»»« xs *d 4i« .»f hrtattcml kisn»«. Th» 

|irnv 1-.11 m ,,t loral htispiMl t»r\!fe» prinnf»« H risi« 

i'i.|iMti"ii PÌIHI imiiil iixt li» ptimifeti «,im|Ht hv 

mviii une  .ttfitirt-ii   hfi»iM'i,tl  Ut** 

1     I "1 ut H m imd  it* t>mr  th.itrthutmn    Ihr < tm 
etniitrtif mav »i-h ,r, ,t nmttrr ,if iwtHmai in.itcv 

'.i 'IKI riiimiatf ili l.tii-ur if tir AKMIIIM crrtain liirit 

'mux In ihr» CH** it «HIV f>» ilrtiríihlr ti» w»tffn 

hriiftit- tini tust- un a hswi* trf thr hcatHui i>f th» 

,»r.iirt-t ir tf ihr rt*rt|»»»nts Th» arhttrariit»»* .i* 

'''.- Mirthuil «luth plfH-f* * lux .r »ulwiiit mi |«ihlw 

lini I„H j.ri vite l'riiiwt-. m tu .tren nm>l li» 

in nfrimi) 

! 'i.ii't the ( ni\»rnni»tit m,i\ «uh ti. .x-,1^11 

hi'" rem wriiftif» fri li»it»ttt< r»rri\ed In nullt HIII.JU 

m ht?, rem 'it f imr 1 la-*»-. \n ituphi il • taialuni n< 

"•'lini- 1 1 iri'in.:! i¡ti'iti»H .if itMiirtir n -.iig^eslf) hy 

the tir.((re ««i ven« ss  r»f  th»  tax   xtriH"iire    r..ii,ie,  »,, 

fat Mir    ithí r   -jircifV   (frrttip»   ru.iv 

I l'uhlx      .¡muti III UH XI Ut 

i<|. .)•!.•<! 

mah six   rWiK-i 
|*|li 'it  |(IHMÌX     I- t'titsr -(«MIIIS th«  eri|ii\ metlt "f »'itth 

In    me   itiiln  ilual   <"k>»»   n.it   drtrr-a-r   ihr    ihiliu    .it 

•••lifix  1.,  eti|i t   thrni    The   »litumalhm    'f   t   'tixfixt- 

••i * ••!   't .tu    tu   pura      eg,   ilrstriHtmn   of   mi-lari 

tti>-'i|f  niipxi  ninir-x .   «tniultan»<>i>xlv     'Hlfer,  lirih-tHx 

.11  i-n,..iir   m   'fi,,!    in-a     Thr   a|mr. .| 1 i.ite    leititnH 

pini    '   1    iixr   111    1-x« xsinK   'hr   hrnrtit   ut     'pnhMi 

i' ".I- 'hi    -um     \»i    |iriti      t   ihr   "uln nlna:    l> 
"•111 I1---X      i'irfi   |.     tin-   M hr.life   tf'linjT   th,.   1,,i,| 

till'.i"' pi   iwli   aie    fi^eihrr    ttnti'i!   he    txl'hll|f   «ii 

;>at   t.r   ' .. '•   i l-h' 1. ,tiai   unii   | ir- •-  'If.!    I'hix    leniaii.l 

(iitti    ix   4,>pT'>i 1   ,te    irnih    f..r    iiiarKina1    ')<•< ixii.tix 

xiii.til  un reme nix  tu   xitpjilv      an,|  f,,r  xiir|.in# raku 

Liiiiinx    «hen  'her'   4t»  aufurtiinti»!  indi.ixibilm»» 1 

up   /».   «»M»«tair«r>/»t mmá mêmntriblri    Mth .tiarh 

«hallow   1 ir pre*   ,Iioni.I   hr   aanyw»rf  in  r»n»fM«  an») 

i >xi, uheweve'  «*»t<»h4»   m4  tm  afnrnKifrM«* »alii» 

is «inrral'v  nmr» 11 »»ful thma MM» «t all. tH»r» *r» 

xituMitm«   <ti    which   h»IW*ts   altri   rrwt,   «hoiiM   h» 

«err|i»M hv    h» n»i.f»<-f »na I vat an Wfufnmensiirahl» 

(ir ttitinfihl»   Ii i» wnpwrtaw« m nSarmfftHah fietwren 

thexe tum xiiinrtwins    AM MNMMf;ifilt lirn»wt ar r..a« 

«rh ** th* wnB»«vaaMii« «Í a l*ft<4ara)i» »v a park 

• ir na **>\m*im Mr a pmimr h*#, ta rhararwna»4 hv 

th» inahtlm t<> nwaawra it a« aarr trai»  I« eaa*r«at 

inr«imfn»naHmM» haavAt« aaaw a» aaaajaa>M| aa ahr«) 

••a' anitt IMM fauni ht rmumf aaarvaflaal a» 

'»; anv mh»r frmwiwi «Mat «I MMaaar» Tttca» 

U 



Matti   thMaja   aa   wB»f"aaa»Ä   W   liaaitl  ST   sartRW?at.    ^f- 
thonfh   fh»   prnym-t   imlyM  eotiM aaatgii  ariwtranr 
ValtaM  In   9MTVI   MNflll,  It  Wflwin W  n»tt»r  to ftflWMt 
OT»tr  H1f(mimrann«lnV  naTH»* am (WWTrlW  m»  imf- 
ht< MMI roare nii a prn|»rt m f»rmt tint iwtlv of wmaty 
hut aim n# açmemt phvaieal »farti A final coat- 
ti» n»nt r#fWM t wfwn thus pfnttatn iHtuf ntatii IM ahfutt 
th» twt WWHII vah§» nf Striar h»n»flt» and »oat* to 
wha-h shadow prtr»t »an he aaMfnrtt. tog»tri»T with 
an itrmiaatto« »i th» inrommraiwriMr phvwul b*nm 
lits ¡rnd e»»«» »«.«ociatH with th» proj»ct and a 
•WnptKifi of  th» »*p»ct»d mtimfihl» »fort* 

Th» fff»i«f of i»wiimf««i«traW» »flWt« malt»* 
fh» final *»h«rtto»i of projects mot» rtífWtilt Wh»« 
th» mtmh»r of inromtttrnMifahl»* ii not larf», choir* 
mav a» facilitated hv rxnimnmf th« «PHMtivttv of 
fh» décimo») to défTerencei in shadow price« ft iwv 
well he that for all "re»s<i»iaWe" shadow price« of 
th» mco»n»n»niiwaM»s th* protect is acceptable ¡»**d 
superior to available alternatives Kven whiff fhi* 
j» m* ft* raw ort» ran spertfv the precis» value of 
tin- shadow prie»- which will make th» project »c 
c»pt»hl» nr make on» alternativ» prff»r»M» to 
¡mother 

(      I'amioT  liFi'Ts 

Ih» set it "titfHit'- ' aswciatH with a JWI<|»M-t 
should 'mliidf liofh dírret inputs i »h» rp*nir<Ts 
uwd (iv rht- |irn|»rt i and indirei t social cost- (the 
"neajativ» spillovers" i»r "t-xtcru A dtarsMUiitni» V > 
MIHI I Mil'-»" HMHIIV''Micini- rniien-t* '>r nther f i'-iin 'if 
disuttlin to imlividraN and firms ther than Muse 
ii|»r»tin|f th» project 

!     /'¡ri'i t inputs 

Uc,,iirri- n*-il direi tH liv i prtpeit should lie 
i i 'ii-'l ,i' thetr cirial ipimrtumu mit th;it is 'heo 
. a'ne in the he*! Hltfrnülivf H* tu whu-h th»v would 
h.uf hon   | nit 

When i I'idilu- critrr|irii» hii\iil» mput* in t curi 
jiH.tis» ni.irkrt ,ind d<»< nut Imv i tnrarr f-ti>mafh 
i|iiiiiititv t 'nftu<-nr» fh» markft |>rnr th» prKr paid 
an li» t:tkt*n is i niermire of tin- ,ii«'ul <i|i(Mir*i:Tiltv 
nul f(f th.- rnourcfs \V li«-n eitlifi nr hfith of td»!»» 
twu (KiiditHini -< imijirt tiv* iiirtikft and n- itivelv 
iiiwll imr<ha4»> r*mä»B!i ttnfulfiil»d, a ihadow price 
inni» !>*• fi und for th» wi|mts 

i.i (.••ifm»**Mi pnrikntf dimnq merktt prut 
It th» imifrnuiMt tm»fh;i*»< (onds <w *»rvir»* m 
a f«irHi»t!tiv» rtMriirt hwt in Mirh quantirv th.it th» 
(•tir» i» t«rrr.i<»>d. ;h» »inirrniriiit* <hadf>w r>n<» for 
• ii h unit m th* prie» that fh» 'iov»rm»t»nt a* < 
li« rttnm.tttt>K nioitnfioliw wnwM hav» had to j»av 
Thi« tv|» 4 «miatMm mm* fominotilv aria» in th» 
hirtm ni ioea hirwiwr for a 'arft pr 'i»ct In fifwr» ^ 
'm» S S i» t!i» input tupjilv ciirv» With<wit th» tfirmt 
piirrhat»« r^tnriM ter fh» pro)*rt. th» tutaj T«anfitv 
«oW iif fh» iri^at art»» '», and th» pric» ««. P, 
Th» ¡troj»^ rrsMt'i MI tuf*!* nf Q, Q„. rainma; 'h» 
m«r*»t »rie» to r*. M F, wm mwd a» a thaxinw 
prir» kw th# »»Hi»» quantity tht wwlaJ ofifmromatv 
Nmt i if th» wawiwM wniWf •» 'imf»»limat»d ; th» 

><r trat if arm /', wtr» aard 1 H» 
*wi tu» »aaaarrra al taj» »awt»» 

•ha< ltd ac»a  tm»»»T fh» aaafaf earn1»- ^A »wact   flat 

Ol   \NMIY   OF   ! sr\   T 

:t|ifiri>pruit» shadow IIIH» H weichten .un i^» ',1 
ûr (iriipi Iwtwi'cti I , nut /', In .invilii lu it 
tfi»   |>r.<T thaiiK»   i-   tint   «"'<«'   *e   iiii|(lit   annuir  a 
llll'T    ill|i|il\     (tliw      nul     Î itif-     •'.<      .i . i I IJ;I     .'t     i„ 
and /'i »i  in a()|n iximatr diado* ¡ime 

,f  tl'C  (ir'i)fcl  causi••.  an  ^(MIIIM m  "I  l'ir  [it >•. II 

tum ni til» input   tf'wi.1  m   i   was    A>UI!I  \ •• h I -  -• .ni' 
m»>   ut    Kali     and    i iiiii«|iiii,t iv     murt.    ¡'im.    tin- 
shadow   pini'   "t   tl'e   input   ¡¿iK«t   ^tmiiid   otlni   i'n- 
»Xtl'flt    III    WIIHII     iii*<T     l'ut     "t      | O - H 11H     !ii|l     I'dill i 
pric-i Ii picuinii uà-ri a-. vM-ll i- t.. i'.i pi .<<••. i 
In itili ».iv tin- i a-.« ut tailing ¡iiu' i 'mi , i . u •' 
to tit  ' ai»-   il  nsni(i  pui       hi^ntf   4    \    *. .,)>!> 

f KlUtt     I 

' 11   * \ I I I V   l)V   I M'l   I 

curv» vS *hK h >k«^j»s nV*a><.ward tu iHlni m-im 
!»!!»• n| *kJ», f\ and ij. %tt tt»» i.ria>in*l ^fir» and 
iftiaMrtr Th» |H'i)«rt tmy» ((,', V., a»l<i*i.ig »»M» 
««•«t* *n4 Ih»»»*"»» prir» te tall »•> /', Th» éWari 
•urtai »BfMrtHnity eoat of ma^itt  ' Vi y.i i* -h»»* 

tm 



T 
r<ip  /', ((',   (!   i, rhr'iliwtrtt area   Hut thtts »»ureas*.1 

niitput  lias I"»ITKI the ens* to prfvimt» ttaers from 

/',   ti'   / i     I fu-    ^aiiiif   iH   rfsoitrri-   i«   th#te4ore 

' /'., I<i  {>„-   I l»e net social upporrtmity roat   if til* 

util-f| utttpiit is Trwn-fi.rc/', i<J¡   < '„ i       i/', ^\>Q» 

l'\Ui  '' y.i      I'h»    appropriate     -.h*<tn*     prue 

is thereInre i /',iJ,  /'„O,, i   1(^1^,,)    What n the Bf* 

luvn i   pru.- ¡mlueis aMrmnal private users t i pur 

•. '   i .i     tin    jfuod      . .nising   utltptft    *i:    rise   to   t>.>   alici 

if   tu   fall   tu   /'.. '   In  thai   ras«    the  ihtect   ¡urial 

i.p.ifiinnlv   msl   is  /',.   I".  Q       *MH  the  «iviiif <Á 

• < -   Ties   riiNiiiini   I    'iv    the   iiri|ill1Hl    puf eh?, sers    i- 

',',    •/      /'   :     'I'K    ti.i.il   ¡.;ti.*   |. >r    the   new    priv   u 

; in • ii;ist -s /', i'i,  ili   l'ili " sintiHH-s their vain»1 i 

tin   purchasers     I !ie ix'i-rt  i if tMtderesttmartotl  is at 

IM   •   t-i|ii.,|   tu   tin    Ma.'•.   f unifie   VtwiTH   the   sti-ipK 

• ii . mil /'. Inn almi, the i :,'.. <»i> segment 't 

v* mid he mure it »muí it these privili pun haters 

A-•• villini« 'ii |i . pt n f ilmvr /', In tins . i-e 

" II • '•<"?••, the ni.- un i m t >i>< ul « • si triHt shun M »• 

.s- -i i lini  with   I'II-  pru|ect's  purchase   uf   i(,).   Q. 

-   ''•   • <Ji   {>.. <.',<>'    I'-O ' •'•   ' ''i     *    P. ' 
1   ' ' '    V A'   i' (,.», ', i r, i f., <(j, <j 

I In   ti  I'lft   niav   n i|<-  tli.lt thr a>, tiimeirv,   hell«. Hi.'ii 

'        ig  utili  hilling  its!,  it -1s  'Kl   the   aSjHimptlori   flirt* 

* ,. .i-   .iisis   ir>-   i'sinK    price  '<)ii i's  marginal    oaf 

II'   AII. HI nsts  t .H «'tli Miitpul. irnif eipiiilti   iwrage 

,'ni i-i ¡iful    n'lirfi. i   When a prn.ri't  input is 

• II   ! t   'ii   i « Miiip'-iHiw  'Market atwi   HI «null enmigh 

• i ni" > ' i le:n • pitees um hange'! the appropriate 

'. Ii A m i- tin market prtre mrkt4i*g anv 

.   i   .   •   i   ..      ..r   ,i(l "iilif«  '''¡i'   are   itirlitiV'l   m  '•"• 

I   ... .•   |if\ •''    tirtim   wmiW   hav*   in   pav     Fur 

,>    i,i i,    I'I.     !iiit«  |irn i   fur fin»1  m  Immiif   -hmil'l 

II     i It     mi    m lire( i   tufi   t^«   i»    |Mivr ill   raM      I hi- 

" fiat   r' .."iti'<   *iH  niK  I»   na«*if m *   prn)K t 

,,i ',,      ..     ,s   |,f ..fiH'lixe   i»   • >n'\   Winn.'   lie   to 

,i.   H i i      11    In *f . • r   thr imm»* f»i th«- |iT.i|i-i-t 

n  i   i .ke>i   ^w i     trim   privat«*   n«»rs  'nH   rather 

n-i",i».    ,4   tw-<    '«,..is.    '..  n»«tii*««l   iiippK     taut« 

..,,-,-   lies     ,í   .ii   '    t»     n(i|.itr<l      H    tltri    Mnimr's 

i    •.     .  » ii.  ..t.-  »Ir «n MtfiMt <i>i   thr j»f..»«Ht   the 

i ..it     i    '»  tifi  -h. «M »m  ft* Huir im\   tfn 

-    'ut        «   » ,•   i    -        e. .fttf   |»»H«i  hi iKai'iiii; 

•    .     .(  ......it-t    m|  M«   'i     na»iif    i    -I*<-IHI 

. i    .      .i , ,     i. i     '..r.'.gn    -s. l«t«'«H<-     'h»»    &< nr< >'• 

.ti»   :'nt    t,»ti  i«•* rW-  «t»iti. 

•r    ,f    • "i'i «>-<'.>MIH    \ir>..iiK'' 

.t  ' ••    i..i-^"i,«l  r»e.i«#ni-'iv!«v     .»  I.M i 

,, ..'¡'in    ««*«l   i»rivafe  .ITI-1- 

.,   |IM*». . I      *«#l 'l»KIII'   /   «IK 

. •      •    *i   («f ii *tr    i»T'"Wi"r- 

• i... 's     I'Sr    "'"   ail'     'M*.)> * 

usi        .1       ' S«      !!H<*I*- ' t 

' Hi .f, •-. I»        •'!«* •' 's. 

Ill.tr>        - .      .-> 'IK   MM   i" * 

if' 

I t 

I »». r    '   '• H.I* * ' ' •        ! '   '!tf 

.i,,    ; i* .'    H    •   '^N.     *• «      *   ' * 'i *   -' 
,,„,. .    •„.       , i -,   .,   • , ,,     -,, i  ,.,     ... 

h    j» .%, r fietirn'     ise   .  itisr- . s-'. r»j«'     *•* 

> .s.      »kw-     .»nr». '      m|l't.Sfmf     -.«  !t,»|m  i     |  r    fl' 

.\     .   nv     t,M< f- *   ; • « e  '«.ime   ••   «le.isurf-   •''• 

»*»«•   tr «. -• ' rf»s    ti    »'.»ir   '   i"*i     is« 

,,r- •   r- •     :«-"i «'»I      it's' -    'Ht-    i(.n».ii«'ii«' 

mt^pket tu metemmt am|nH. 'he aHMMiMM M imirr 

rnm|ilK M vé U htm th* «iMtHMity (KnAas»1'! >t >r»anf r I 

av«-tif* e«at >>i ^«éueta»« IHM rhatift ami. Inf 

«muH mrrMara m i tilfiHt, will éerr**aa* If thr 

TMm isoltal i»H»e. t'e ¡>ner In» (l*r (ir^vonts ^ur 

iWt. (MN-h»n§c<l. thr «»Mil ci* it th« .i»rre «rd 

pfirftnitn<* fur iim- a» th» pmprt input »hiatM hf 

i*Hlrnl«ef| as th* n*t a.)«!»»«.« H> ili«» nKitm^uliat s 

cuntí    I has it *v. ri»gr est Ml* tri»w  (   , tu ( , WIWH 

iiitjmt im-rfai»e» ffnti prrvKm* mir* i y i in thr new 

tutiil vale» i J, i the «wi.il coat ut ih»» ufi ht inn« I mt 

put » i*pprux'iftiit«-lv '..j i l i f l ., ' '.'i Q„> 

{J„ 11 , ( ,, Ih«- (VffHiml tur thr pt.ij#ct's w^mt^ 

i in h' •. lewnl ita a <hift m thr prixlm-t » <ii>tii»ii.l 

, urn If 'hr IH m-.pullsi dur* m& \rr auma^y IH»K|I 

his prKf 'im li.»ngfd the result ut this wi'l h* to 

i liHnKr thr   |iin«ti»v wM-ibiisirfl 'iy »«»ti |>rn)rft •.««» 

The enact fsuh -Aiil ffc|irwil u*t th«» iHturr ni rhr 

prniactti s letiiaBil mrvr .»ml ttat ^rrvuna ¡k-maná 

curve is »ell a« i»« tiff .pri irii CIUM curves Hwt in 

tlvr attiMtinn ll»t Hiav I* in"*' IlkeH 'In iifire wiM 

fall <ftxl inni |.rojr<-t MM« eK|wrwJ In thi* case the 

ftri *icml enst I.S the iiiHnMtaetiMTr - en si .>f 'lie 

prii|.-rt IM)nit» mmiis the f:ill m rust à ^rrxltjeinji 

the urtifinal   nun ittrniect   ftwt'H '»v    tmniis  'he  i-»ee,s 

Á the VII lue ut fh*> HHIIHHIììI min |>:. ..ti« i i«e .vit 

it» Mirini e.i*t 

i» the* i-aaes   it   >• cleat   Hint   H   «itigli     haiku» 

prie« mi  th«   it^iHta  i« m t   fp^ttnpri.it.     Kitlitr   tht 

|»rfi¡pft iin.ilvsi  shiHill fie *i'liim A     tui'fn«    usi  'ir 

the tuta! pure ha se >.f ni|)»Ha 

(«li   f tampinate    rewwfies      If      .i   et*'sr    un 

emfiluvi'l lesnim-es    iisiialh   IHìIUMT    M   Utn)     ire m 

he used in  i  uru)«srt   then   sur lai    ipt» ' ' unit v mst i- 

»eru ami a  shaffciw  prue .») /.eru shmi1 ¡  'n    issane.I 

•<• them    This m»\   '* e«f»e< tally  i«¡p.    ..nit  in A <¥ 

velnfuiiK luiintrv  or  HI   t perKKt -A  it>ii|f lenii mu n 

pluVtrtelIt       \    mit    «Hlenliminn   Htl»t»kf    is   tu   Iticmir 

the fust "f ntheewiae tinrt»ipk»»/eet lan<»*K i» the hf 

lerem'- hetweew til» wage rate mil .inrtiipjnviiirnt 

'YMii|ieiMHitK.ii lietietits jimel Hy Hi*- sm-ial seiiiriiy 

•**»terti Althnugh this mrfir'it«« rHe irtil«ii**l immev 

pavtiiittts 'e-nnrerl m >rfk?r ti, hir*- Uitmiir, it è»> 

mit red«-' the *KIHI nf>imrtitmtv rust ,A the l;il.unr 

MiH-e fern rdlv it 'ahmir 'ut l.niel i« l»#iiij( paitl 

i *a)fe |iir "Ht i emeeiling it» marginal prneJmtivirv 

fhe aiarfinel (ifinUtctivi' \ ine iKit tdc wafre shnitld h» 

taéien «* 'hi «cial o"*t ..t talttt^[ limili u..iii H« 

pee.inii'   rtft|ibiv»»«"nt 

T'  s rite  .Iw.ittil  i»    iiialitieií m thie* *av>   Ftrtt 

tt    it    is   ;>..-sitile    '  .   e"ip^<i*   the    "iHiesiripaive.:'    re 

»an.      ii     «ititi-    HST      'her    tìjin    Mie    uiu|eet     lui 

lisi mu    i     «tiimtfate  .mpkivwewt    'n    privale  ir.. 

'«"-    ••!<   ,ir««4iai ttN'ti ut laèfiMf   IH rhis ilterti.i'iv« 

is.     m.)   H a   jer..    i»  iht   itnHit   ai»i i.a.tiate   - * .il 

tu»•r,,n  '      ma    Bi«t  ••. e«  «eri-   it   (»insilile 'u fiti'l 

i-t .unii i-     . m^ièm Hrt-Hi    fur   current'»     ntteftiwlnii'-l 

.i.....     •>,     rr.^fif.-,i    ,, ti. ,n   ii.ight     !a»     rtjtsiiV   t',. 

i> -In       i    a   ih.    |,r   leet  »<li,«m«.'ratt. n    Ihr  relè 

«*i  .-.       "niMitiK    tei mum tfie»i rf.|ui'*-s »akirvn the 

il" 

s.-i   -ii.tK     H   r'ii¡ii,,vmg   blsw   reattcire«    nhfc'Htial 

en|^n.!»t.tte  .»«  t ., |    -!<*>iMg   *»<t   iheitee     par'Hii 

n -,   -H>'\ -i ni*e«n»»«'ve4t  ahi air   s m>>«H »•«*• raeaì 

...    ir   an    ire»»      t    á    Iwekitatlg   «•«»»•»trv      »t   **a¥  *» 
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aftfrofirif*  t«»  rrrat  the»  rx patta»",   a«   [in«    >*   tttr 
a«W <rf tht hilMtir   Hwt  ¿tthniagh rfcta   « 
an   aarmaaH ««M«MMftWN  <W   »»al  na- 

pmfiTMt»   'ft  4hW«faH  ihr*    ( In»  I»  HMN  il  «M   ha 
l«><Hw^i*  n* averhtot thra» frwéi »ié   atftar  www- 
l#Wlv*"n      MW .      rflW     »     TOW     t*rwawll^Bai      MTWilPHI 
es«» Ihr «#H»r ta 'hat thr hwial, c*i>tht«a; and »hrrtri 
mav h* rtaaaraVil m-t ««civ an m»*»».»Tv *t»t'fjhr» 
tn ihr wtwimi \ MH* n>n(« i in« ac »<Wm* t.< his Irvrl 
ol wrtl 

i .».i.t 

,iM 

rhire#V .luv maatil'lHiiwif afttjhration f*t rhr ». rn 
i>w prie* rute twt 4HW tnh«*»r infwtt^ wnwM 

hm» rvaluattiiw) m tavrttjr «t lattntir intrnotvr *ntf 
wtit-itMv iwttf ra*ri«l prnHW** H tta»»»t*t»iitiv<"«' lahm« 
can h» aaad M |.n«nWiMf iiatrrmatfcnN K>**k h«r th* 
l>ri>f«rt, rHna» gmtrh. thntaM •» vafcaaá at <i .hmti'v» 
prier   taaa   rfcaat   marta*  anr«    «M*ti   rt*»  4ilrVt«r««r 

rmfttnvatft  Www   AH kilMwr  inputs    ttmrt «nri  m 
•mfn.     Wrw"(aWW     W»     TWWW    kW     • f"•     BUfln»»     !i*WBH^WW     f * " ' 

(n f'nWr êm*cl rnfmi »rurWiavi "Viftw! mfMtts 
that **•> ¿rrrorh nonni hv nW < iimaiwmwt h<mM Kr 
•tnititwta •rt^r^ at wrw vaMa ni nar nrat awrrttajtivr 
aar iTi^*a)aaÉ*a*ft*aitt cwt ta iww ntarraancttv rrtr stf* 
prii|iri«*r vahar rt wtH Kr *» na% t< fh# mfntt ft M ut 
m «'1(4 Ht rhr murar» »mart mmértmm* whn h malo 
marti** prwr rqtiol *Hr ina>ut » wangwial rrvrntt«- 
priihirt 

Inputs pifrhaaaH fra» abr«tajá <*» whirh irhrrwi»»- 
mifht h* raaw»r*a#l r^avr a tawifii rwHaiafr VHUM- 

Htat muy (ttmtv* • praninrm nvrr thr valnr in^nsrtrW 
><v >iMk'Hil ritettawajr mir* Sa* tu rum Ï Nr lu» <•* 
*»• aar »t' imyirt raaart pr»r#« 

I    lnétr*rt fwaaj  i »*•» 

AauH^BkÀaBjaa*   aga^B^   oaa«*â*Ji  i^taiaata*ai  áaak   aaa^utaaMV-   uahB>tf"aaMa««>aBâaayaa«iâV jrT^r^aW"!   lanM"^  <*9r*JaW UVfR I » VP  WlCTPr   !•>•(:<Wf •"TlIfiVf"*^. 

ariMtr M rtwaa imüratt f«aai aawta  ( "aatarwaf <*» 
r<af>'%aanaFa      *a a^r pairr mat Iwxit vraja fttwrr 'w'1 wi 
•OIIM la» wfNia« t» arraat aa onwaaaawaaiim aa<l tr»t 
^P" TBPW     *a"W rfW*    W«BT    fr/WT    "^BT^^PT    flHF 

»T#AIHBWFWI^ÏW   HI   WABÎVIBW   W^WPW   ^rvtnV   HaW""PTÌ*H   RRM 

cmwajtWlwpm  rhat  MMIH> fttam  a«  «•<*    >ff 4«  H»v 
aaaftaitak    la^aBaSa^aa^        I aai     aa^aiaB^aaaaLi      Baaua    ^feavahaifeAafeä^a^^aai     *^     a^JaMAauahaf     »* > WTTT nvivrr    1B •äFnvnp.  wr rvfjpmiM^i  ni pmw   n» 
mr«NtriN|| rhr rnwiiMWfr Mtrftu» aacrwHig tv* Wra«4t 
rw-tfiimt» A »matin«ri ma—H>» wtll iWuatrutf nV 
prtfHiajia It 1« prtianaM rHat an atrf«wt snrmM H» 
Huit» If rhu ia <1«mr rHoa? whn hvr tn thr *r*t 
mn»t tw#rr thr ^arii«4rwt cii airanrt BOIM Hrw 
ituittM lina rHai-fNtrfort W rvanaatra}' ONT *ppf'*r>i 
» 111W Ha *<• ('MMidar rt» rafnutH fall m frm<n»nt«l 
l«i»H v tn«r^ in thr arr* Th» entant >>f t*H# full mia;h' 
iw |>ri fiirtM im fH» lati» of «»prnatirr with ••ihn 
ii'jxif's A ««i.nH »f^riarn. wntrh w *M prnvittr *n 
nil»» Ittrtit hi rhr apfrrnarianr »hniiciw |>r«r fo» rha' 
l' .rt >A thr noiir rhu« fliininatf^ wuM hr ri. iisr 
the coat fìf vHtnr) ptoohng rh» rwmiri «r> In»» rhr 
•mur ii>i,M '11.1 *• hmrd in rhr tiou«» TH.v migír 
•t rtnar^r ar >m««Mih)r MM! m Mtv r*>* *.>ii>H 
rriatr fmlv r<> r»««ta» wfrtwn hmtaa* an<1 n<>t mit <•< 
\m*% TW r»>t»<iMrii*r Mwpítia at^hor) wunrr» <4r4W 
inf tifi » arhrliitr ni th* amentn!» ih»r rV# h««i- 
nwitrr mriittM •* witlinf tu pmi r>. prrvrnt "i#- >.u 

mg  .«t  rhr       ;. 11'    n    .  um ni-M 1 
r*»   w«-i*f»t  »e    lull rutili «-ti»!*'!! .11 

ft     ^ll*at»»'   i»i«iii-   cat   1 N • 1 ttrn»-' •»<!   1 ti.nit 

Su tar  »<• h»ir   h^it-g.i"«-!!  thr  iiniMnii»    A   tin-. 
tajritfv  <««*H>imt tfwi  4II  '.ttirhiv  tnH .   sts    ««it    iti 
rfer tirr«*t»t    In (ir^'i, »   ir»-  iirnlilrtim  UM« „iti-.l   »    li 
r#w  MttMtif    it hrnrt.i-    m«1  ,IWIH   ,tr  r-m 1 -'ttt«-i\    ••<• 
^ttrtuit    >i<finhi tnr |i-.ililt<   iHvrsttiirnt    !«>iri-s   ^ii-ni)( 
in  Iwwh *h>- .ir«iitn *nA  httnl  «trt idioti  .taw'i    n-iiitin 
mtr» >»"«r»tiiiiiii r\ iltiHMiins   ^hunltf *r n-i   1 ircliin.ini 
fa  (w <nSd Mim rhat  reumi..    <'|fr IHJUIKì  KIVI »tiMm 
hwt   haa  ini*  mn-r^tm^   <  «»'»   1 l>t   r\.tti>\À<     rM«i«'n 
aa*wr;r}i<w   it rMi»   t*,*"«*r      "  *"til'f   l»    .(>(»- •• 
"'tt*»t>     |>r>ttlir       il   ra|H-n<lttlirr    ..um   .      .UHI    (.   VM 

gì ai rutti m      1»    |irrt«^ltr        hoiilti    w     ^<  t. <     , 
prratart »tth i    >niM.iiit vtn-wii ut «ri iirnihtv . t    <m 
»htrh    (irrxhiir-   tr*    Hrnrbi'*   m   r.tr'v    irjf>    '.ut 
§r»'a#rt  firnrhi* 'atri     >hi>n|.| *t |*-.||»IHI"   ili   .» 
ni  a   paiiMitln    invcufftrnt    ,m h   i.  Iitiilitm^    «   un 
row  r.»<t iti.» unii wi<trn<im  l.ilrr 

I >mr riiffits iittr |nn|»-i t n «Inattim m ihi   «   »   v- 
cwawm '  m  '"* itarWrt   pritt-s   .t t»nrht-   mil   rnt« 
M>r    relatively    grratw     frsir^lnttt',      .(   lunMinii 11 
m   fh».   rwm   rimirr    tvrr   1 •in-.nmiitiim   in   th«^    1,<• > » 
<4tatailt   ftitiirr    rh»  (»»«ll.illtv    >t   itti ' nutivr   |>r..iln 
ttvr m«'i,«ttfrtr«t ut thr h»«i1» it^rd   tt ¡t i»ttih«   (»*•>.*-»•* 
ime »«# rhr r*nrht* iarrtvr»4 frfwi thr |«rniwi    >•.« t. ni 
r4wn*   a^tnii-    >l   rhr   "rwtir   |.nitih»tti'    has   In fu   il» 
»nrij««rt   »»<   rtnVnatvr   è«H«m   irtinn«   « un ,m -,1 
Arthwuarh rhr Ittrratttrr that ria» >  «ilv. I 1«. ti».      in 
pfrm fctr «timnwrv hrr«    -*tn» ni   1»  !...u   ,*->»       .m 
W  rt" trwrH 

( hjttia;«"« in fhr  ilisnliitr  tr-. '   .1  ¡•tu»-»,     ttnt 
ttnn%»>"tri rhmi(fr in *ll iwi >   ••>! .-«.tini '•     1 (ni. ' 1 
in#M imarv rr-ntf  ran tir ifr'nTt-l mil il1   «h .n„i...ti- 
matlr  .<• rf rhr current   lrví-¡    .t  i.n.n  rritMiiM-1   .ti. 
chaaiaaKi    \nt  #1 fctr  chungr^   m  relativi   )HHr<    d 
mtwa  prwr* arr hhrlv  t.. rh.tngr rnativr  t.     tlin 
th»»   »hiittfrt  hr  rrnWr»H   m   ihr m»! hrnrni      il.   ihi 
rtona    iVrr r a ampia   it   «nml-l  hr rrawmntftr   '••   » 
part  that  »aar* wirl nitirtiiiit   tn n^r  n-tot'v-    '     "lu 
prtrr.   (W   tnanitiartttrrH   ft*»»U    u»   matri ml«      m' 
an.   '»n     In  ralrittatttag   rHr   httitfi-  rfiatti   lit    <    1 nitln 
prr»)*«rt    rhu  rrhttivr  prv r   rhatifr   HtwniW   I»      itwn 
tu»« aifmint   ( íthrt tfm4* im» '"hang* m  i-rw»   in 
rataar   ->f   'hanaaK»   m   thr   ftrmaiiH   *>.r   nVn.       iti« 
fur r« nii|itr   in rhr Narr'Hdai'tiiin   ><   «"irr iw*   pr . ' 
ttrt»  fir   t.i 11 1 tianffr  tft  t-*a»r»  nrnight   mi     v    hiajti. 
stsHufan 1*    .(   '.witg      m     HI   linn    «u|»|il.        'ti- 
»•«itinjii»  !• • i'hanajr«. in t« hu. lugs    .ti   un«..i   <»^ 
inm» 

1     S<n «aV Hmt   fir- <• •  * 

Thr   h' -t    mit   ttl'Mtt    >«asn    <s|ir< '    .1    0'ii-itt.f.  , 
rr«tr»|>»r'v n 1* Ihr ;>ir««iiirrrriri«t ..t ' ><   r» !-#*    »-   !••»'• • 
'ithtv    <t . ftnwimfttHin  m   firfrrrm   ,- ••      !>•   «/»••>*-? 
*s   tri'ttvi'htais   *f  (irrfrr   • rnKtiinptmn   in   th»   n#»ar 
futur«-   tu i.itmummg «'lawrthmf •>• thr «ama m»rla»t 
v^lttr   m   rhr  riiiitf   4i«tant   htt'if»     f St«   |»r«-'^'rn< > 
'im    rr*)rrt   411  tr»*ttf»»»a!   ht*»   11t   (avilir    if  ttir   nrnt 
hitiirr   hilt   it  »i-kit .'rtrrrsfninr}*  ti.  ''ir nwir»   rt>urna* 
i--ii«-iilHtii.n    hrst    «hat   oatr   >rf"tiirs   »<*   '-.•nriÉf    in.1 

thiu«   <\r* rrststtig »hr «t|p«'rii 1»»-    .1  an»  (tvrn    luan 
•um   n4  r"n-n'iiti'nin   <nd    *  'ntiiv    »lut   -irñri-    i»-, 
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i.i.i   .  ii-    ,i i  r.    'IK    MM.II-   .h«» ni«   ihn«-     Mthniiyri 
M     UHI     .1    .|i.ipi.rii| MHII   Inf   the  ¿' " ern nient s  iMii 

t • - • -1| H -i id ni    »ni-   t..  i."Vi>   tin   |ni f\\   irriliinirf 

*•«•§»    i^hti  lit- i-  .»I    HI.IIV HIIIHI-   »tul   r'ifir   \n   -i-uni 

.  .),, <t   inni lt,r>      •' i et»' m .'It   i  'i   ««leu    i» 

,     ivh,,)»     Hl    t.-    .l<I|l/(        hat    Mit-     ,1,ni  i in)    :,|    Innig    ' 

M -m*    i IM I   l' 'i-urtït-    nul   i • .M -   Iti   Hie   unir»-   !l»t»ttf 

•     un-        .II. .ill.l       .i      (¿IV* H     '»".v     Wl-lff'n        I    -il.ll'|lslltn|¡      I 

!..    .h      |iirtn   in    •    • i-li«i i< in-.fi i| -  lii'Ai-fii  i ; ie  -igHlt. 

.tu.     .i i»    !..II..i   ' • H« 'H   i   ir     ..»t     'min.    imi  .i 

.i.   .I     >i    ^"u hi      .!     .»-t     ¡ti   i  'Mimi    vf.ti   i- ¿m 

iiij.i il ' mi   i .f ' i '   MI'   •'        i   i - •»'    i»-MI ' ' -    tiM • -I*     1 h*- 

Mui«        i . li i-    i..     •   .li     • . .|      t>        .nul iny   .    insilili), 

i      «    ,   tût., .      .vii               »',,.(•.«    mil',    i iiitiiiin* 

ni   '   -i»      m     • i|.   i      . im iitfiii    ii.i    ••    il mutig 

1   .        I,|         «       H   . •      'l:"i|CMi  . lit       -,»•!•      M. ill I      -IH"1, 

I i ,1     i il Il- le        Mir     '   .!• -il    jjt-nw'h 

,i        ...  IIIM|, l.in     imi     in ii     IHMUII     t h»        ; m» »       limi 

.,!.         limi           IM ini    nfci '   ¡'   III     it'iht*    '   il't     ;\ .!''   MIS* 

lliin'l ili.l     • ,       i-     nllt.l    liistHil, il     'ht 

i'        'HUI II    II l'I'     î I"        |     '     'H         '»ili         ' '-.( - il'       Mf 

• .),li,   il        .)      , ,t'tt               lini            11 —,t      ' "f'' ••' rutili. 

IM I 

.'     . ,. ,,i     i r ,. - .». '       ..'    i    i  lini 

11     lu    • H ,\   i in m ni     s     I   i    '      iiiHufiK t-  rhr  f iti     it 
i t,        " w s) 11,1-1)1       Il        ! .. .'-!   I     i   llliltl     ,    )M il II \     A 'M  I 

ink' ''t      ,,.i'j(lll,il    -m    ,|i   l.l!        il    n'iuil     HI   |IIH   iti 

, . »t in i i ii|ii,ii tu Mit -ml,'1 unit .it-terriic»- rit» 
''n- iiitnn ma, n.it '« jititlt i all, i-nxmliit ' "i', 
i      in     i'i     i.  ,v H il-    « Im ||    |t   - ' I tin it-m    I it i¡ i i    n ' • 

,  ,   H      In.-,   'i    I    I.HI     IA'IM'I ',. -|; Kilt    l*     11  'IM'VUi    ll"     ,1 

•'•lllll'l-l         .1      \.      '            II       -" '111 *MMÌ      |.f'<ll|.  'lll'l         'I 

i,                           I'     .  f,             , ,., ,   y i  .     I          It.          v»(  IH'       !    Ml» 

,'            , i  ill  '       I    ill 

i ' . i-t     inn • tt-iii).. .f i     rhu«'     ri'i'Hti i-   inn 

iiii.i,4-  IMI    iiilv   'in   ii-l.ii,   i    IISII ii.|iin    .l,"IKiim|i 

,| i|f1|.|r-!||        I'M.»" 'HI' IS"        "'I H«l '• I*'1 III    II 

I    .... ' «"lll'l        'MV I 'if   'I        pi It II       111! ¡It I',    lit- 

 liti. IIIHI 'mi         .< itlitlt ,w ii     '   .in   | n i \ .*! ' 
li' .  .Ill» ill    .li.  i||.|   !.i •    i..ii i     il     i   sli;t  li  «    |illn    I'|IIHI 

,.    •',••      ,1.    -,ft|i          ll   It      • '     Im I  "llsl|lll|it|..|.     -llf.tlH    lllll 

A    •!   I.I      •!•••             -illli 'I '..il1         lll'Ttl',       lllll     IMltlll-l-flv 

"    M'        'II     '.iti|i    lit     H. -.In if 'H        I   'us   -I    I'll'»    |.tU'    t"l 

• t|.      .tu  '..        .|   |II .. i-.i.in ,     .   • it    |.l i\   lit    IIU e-lllit i|!    W'l' 

''if-     •   1.     ', -'lit-,' Ml Mil 111, it      tl'llllll ,1,      ¡IIV.lll 

.   .   .( i   ,t i.'       , t|.î    I lit      -, M   1,1       Mill»     I tlptl'f I !H I      'I SI ' !     hit 

|l»,       I'llntf     "'I       '-'|it"H' .11-  llil|ill  HI    -litllli- 

^  ' t H   , i.       in   -   i       ,ii      'lie   limili    in   "in-liri'il 

,¡        '       •   -. ,1        ' L Ii    I      I        I« |.t   '.    I 'hi llflll't" I'l'1      ,    ' ' 

,..,,  t;    ' '..       • .     i     in".        •• ti " Ml i     '  Itt 

<        /-'   li».   • t       ,'Hi'»ilHt», 

I •    '    :|       iU<-li.  i      llK   -    M.   '    li.t- *'        .I*-!   ill     illl'lf     1!" 

ni,l|¿i'      .il»" ni       ul   i-   il.i    I"   .III.mi -lllll. Hill  hiii'l» 

I • if      4n      ¡I'lit'il.     'll.lt       It      'l«''l'.i||st!   it'  s       III Wi.'f'tll 

ifomj¿ ': »- j.I -¡iff !i,t»i. tit n' .}*-, I ri)>|ift¡*i i^ t'l» 

nel ¡,tr>rtit . .tint- •'t Ih»* gftifrítrd *«ia! 'irtn+it» 
mitili^ *«« i.«l ,,.*i. \ ¡,r |n ' i«. "wnr'ti <knfl(( if ttiin 
tlrt -'Ki.il 'i«-tt»-fit i- im-itnr 4* It/Hwrfl '«n 
Biiiltialh iin-iii i|iiifihlf 1 if ». 1 «-• I * thai mi»- ->h< m Uf !» 
«rifilili   *hnh h.«u 'hr grralrr   net   imw1  ItriH-hl 

If   h«»w»>v»-r   ihr  igrt*c\ '* •"»<%" n ItwtttH *. that 
thrrr   Mr   mmdmiiiit   hH»tts  to  lit.   ill   prtii#i.-1»  that 

davi- 1 umttivi HPf «H ml 'K)«»»»-M\ intuì ^ff mut *tí»"rti"T 
tu t>tht-i iHt'tmi|iHfttiif [>r»n»-c<- 1. 4l#t-r»»n<) 1 ritrrt« nt 
|ir.ii<«'t lKn»t> rnnvt h#» iifw-ri In fflWi i tihntl«iw 
|irtr»' >f tin- i<(iH«lri<iifM>»l «fin v timiK m«s< h#- *r 
Wtfil 

the   *|i|ir"¡irint»    shnikn*   nriit-   nt   n   ,   ni-ifi niw'd 
i|f»-iH"v - tmtHk i* th» rulli' nt wt -mml I 1 twfît tu 

i . n -tr^Ht»*il lutiti- » vitrof**'! »t. (irt'v.'iil iti ihtr ttiftrifitiHl 
|i-"ii't-t In ¡ir»i»in »his i-urti'1 li» i*<lim;»fe'l ni 'hi 
' 1-1-    ni    pris!    exiif-wiii '      It    "•    i    'n**a*tn '     «it    'h» 
mi' nut it 11M v» ml l«-fit'h| ftlHt mid hf iMiitu-fi 
h\ 'ht .»(¡t'iM'v it 11 hut) »n r>ttn ilnlliii nt 'muís I hi» 
-ii.iil'  i*   pili'   -.tu m M   Ii*   tri n|(iiiyt >|  «I-   411      iiiti-iti.il 
iiM'l"*   |ui'c     iirtfrUH 1  imi   M    'In   |ir«i|0vi     ni   t"  "•»• 
iljt'i» v      V    .inicit    ¡iriillrti    iiits»-»   win 11    -in    mini 

1 itinwH    tn ttgini u»s   lim-tTiiil «hittii w  i>n«-tw lot 
• H h .it '( ,f nici'ii- -'1.1MÍ1I I»- ( alriilHifil tiv »MI'TI 

i«rin v   us   On    '.«s,-   tin    i|)»-ll     1*11   • IMI   f-      Th.    ii»<r 
it     '   Ifs*     4gl*lli  V    •       '•*"     siimi"»     |lllll-s     ill     llll|IMH 111^ 
it   -irigiii'l .ill's .ttiiiti    is -li>«'iiss»>it m ifi 1 " .|i   I'       i 

w-lfi* 

I-        Sn« l-    IK'   H Mi.   II    NtlTI- - 

I        Ntiiifii'ir  />»,!>   unit   'itum   puittrnmmmu 

t ,.ii«ui>i-   tht-   1 in•'>è*>m   nt   H   ftitri   inruicrti    th'-H 
Iir-MÍiiti-    »m      t    iiiirt-     uijMifs   mil   iis*-s   M'\»»rHÎ   in 
I ti it-.    \>   c:i-t  mi«     it   Hi»*   III|III)S  IS ^VHIIMIII»-   in  nnlv 
htniifH    |iiiitittt\    nil   ih»-   hrtn   KHS   tin    >|ifMirfmit*v 
iti  ''ir*    iii\    ilhtliMt.i!    )i:.i!lttt\   ,,l   \i'\)   inv   t-M'»'«'.   tint 
us»"l     *(-   -hail   ri-ier   in   the-*'   ui)rtii-    1-      itnn |nn 
•'hNNNlih's '    i'rw-  ultirs   1 (,irM»*s i  irf «  siniflr  tirnl   'it 
t-i«rri    nit).»*  Aie  ittivpn    !*h»  |<ri»iH»i turn   iiriK'«»»« 1-m 
hf   .tVurrtl'fil   tn   »wttis   of   H   SxH   aniiiiiirt   ¡4   p*h 
'ti)nit ri.i|iiirt*'l (»ft  nmt »if emk imtftttt    ru«- |irtilif»*iii 

•f ttif hrtn 1- tn ttiaxtnuiw t\w to»*! nH  \ iliir nt  th»- 
nit|iirt    tlif v ilu»-   it itw niit|nit mwtiis t-hr .   i«'   n 'h» 
•i-s.iiirrt.  wltii h   irr  min |Mirt liMsafif» 1   «ilthtfi 1   it.  fhf 
tiitistriifii   iti)i»t»s     T hr   «»(Win«  iÁ  thm   irmxiiiii/itit; 
iir-il>t>tii   iiin>li*'S    m   gf»twr;il    trw»    »vhil»»   nifrc   m 
-!,K k   1 cures. iimi<»»>il 'iiMnritMM 1  nf snffif  nt  tlw   m 
puts     ithpr  iiifjmfs  ^rt   rffectivr  timsit.imts  nri   mtt 
im'     \A t   ttiHv   t'iffi    f*k   'if   in« 11   mfjMf     what   (irne 

"Ii!     *    |M|II   ' •»    'Ii»-   I'filt-rjiriH*-   fut    ^n   atldit'ntMl 
'inn    'I   'hf m|iul  s" that  ih»- im "'.ts»?(l   utt}«u*   m<iil» 
(ms.ihlr   wmiltl   has r     i    v ,\\tr   «jual   t.     that    mpitt 
pt if      Hm   thn^   tti|,iiis   tin    which   slnK'k   i*xist-     thr 
inni-   wniil'l   he-   /i-fu   l'hai   is    tiier»-   wmld   '*    im 

.iln»-   tn   »«Itlitti m .ii    ,j i;ifiiit)<-s   f»f   itiinii 1    'mi    tur 
•hii.i   injiiiK which   werr liiuttliig cniistr.inn. nti  mil 
¡ml     1    [msitivf-    iitKf   rimili   lir   I>HIH      I ins    1-    tli«- 
.i 1 Ii *   |>ritf  nt   tht-   linear  Bf• igr»mMiMif   final   us 
- « mtcil   with   'iir   iiiamiin/ing   j>i'ilii*iii     \    -ecntul 
mtt rj.rft.ititin   nt   thr   «hatlm*   prwr»   w.iilil   he     the 
\.' 10 -   th*   (nulli   itt   ;IMKI   tur   the   muí slack   itttui«» 
-'•   'h-it   tin   Ini il   sfiiitlt»*   c-nsl   nf  mm t-iHrchnnatilri 
m    u«   nrxliM tmti  i UHI rsn»Hltri! :ts net   tiiljMit   \»l'ir, 
'!ir   -'irtilnw   [irne    if  »'it    S4,K k   mjjtrt'-   is   ¿g -IH   uri 
1'llt 11 i,   /er 

''«i  'hi   i< te .t tmpt>rt e r/»f»'  fri.ri 

It tht-   iiinir-tK   '>i.*rl«#»s m irrtrrm» hate ¿mti tinal 
C>HL   hi uni  |>mviti» A  »«ilahkc haMn tor  cunmriict 
1 »if   shrttlow   jiriers    »h*»r   p«rt   m   rhe   analy-M»  raff 
snnwfiiifs I»   akrn hv ncfH t»»ark*t pricf»    innxH-t 
• ir rx\>t<rt prurs -k»t*n'4ifif DM whrrher ti»* fwcfl 1« 
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impur frH     «r    rii'»r»'ed     twitt-fumm»   win trat4»al>tr 
rfmmu***    tt*h«>*tc and land     «HMHM hr shn4<>w t>rir#<4 
M ttflwr Hiwr  marginal *¡tr<»«inrftvitv w rt» pfclw 
mm •»< r*-»*»rf*      >r miport witwtf i»n»« * >>r at w<> if 
i'ik   «r>     iiM-mjil'ivM    TS»-   mfc-wlíittttB    i<   «urgí«*I 
¡irrK^wi M\ iti«-« m«* not h«» pr* tkalitt   m M wminniv 
wi«t»  ha«««   IN« m rtuM* fmtmrwK 1« whtrh *mif*H 
maraet   p«-ir«»«s   *•"•» imwntaW»   *• ^  riasis tur iht-ilim 
l>rn-r   calr-uiait-M    i |jrmiHr*tv   rfc#   ifr« »*l«f>H«-|   ' ",,n 

n-tes )    M   m«v   tu*  I*  MPtreuxoiMiM*  to  ipurnt   >h»i 
Tti*- ¡»jawtrçtr ia** *rn»4iiw prie« t«»f  l„l**»t«r i* «ere 

Il   il  i an lw  4IMHIMI*H rimi   fhr muren** Irvi-I«-    >t 
iniili   liiiisimipti' n   twi   i*iv«»«««m«'tii   have   (trev-iim-,'». 
»•HHí   itpf-»riMM*r>H.    *i   flint     iM    Marginal   l ¡»(lita)   ("mtWs 
ti mi   ilirimH    H   mttv  hr  (¡«rwMat1   tu rvKlaa***  it^nit*. 
ixtfh miti«! a«<i  r**c»rr-««*t    at   'hen  torei-jn rmhtm-p 
nixt    *iw(   ititt|M»ts   ni   tí»«'!»   t**IMi»rt   «Htflf   |im*     rhin 
-itii|,tf h»r*»i M »intfKprii»»«- IMIV «-brrr I ><h ittrçior' 
nid mpurt a»«"«"-! are m>«mMrivr tu (iiiMitttut Imufrru 
tnd *iM nHlfruiif th«- priN-fi^tirr «»"»M he !•> it*»- 
lH* mar-fmai ci»»» and m«r*fw*i«l revr-itt-r re'-frctivrlv 

\ |»e«>M«»m <rt»«-* in cm»-» *hi-rr 'he m-iuis >•' • 
|>HrfHHlnr l't-nieci ** iitttlHll\ 4«-ntteH inrlnoY m« 
trii.lrahte    t#r-ma.    smh   »f.    fie-t-tru H\     trniw|i,,r'    " 
ri'wfcwiHl    #r"i('-     whirVi    h i !•#•    --n   impuri      it«. 
nrwt Iri ihr*- c»*«'» rt I-|HI he I>»--IIIIMM 'h.Ht :t -i-rlum 
inn'uni ni extra i a1«« itv «n m (fwr ttt.•»i !• 
r<tilwHvs >>r house* wiH Ire rn^»<4»i| niH thi*. * ill have 
i s-iex irt.ihte nxdrüMr mi-wiri mtH'-iti wlitrh »l><nilii 
i>e «rifinì ti. the (irn(«*t ,»- irifiiiwilH BHIIHWII tie 
tint--i In •-HI-I rHse il I» mitwi tf»nt >'ilv li! liatyr tli»- 
ii^)r<if»rt»»> fxtr,« C«MI h I (+W |IT«I|»-<I THf |iiii|f<-l 
nias 'riiitiit- .in HiHMllll t»t f-ttntluHv * III« ' M A -uhi 
it"    l'iKtflv     lu     #riWTHtt     lnr     I I l»t     )lttf)KW    .ll"H'        ''»» 

il tilt IIIHIII ' an I» lnr:iti-rt iwiit ittwr ist-r- it 
«•iM-tririi v it HMIV l* thf litffrfin-e Iwlwi-«» <hr < mt 

l'Wl nif)(n>*«tt talinn«- 'IIHI i» rr-c. nit 
il   s   S nu-nu.» iti   station 

it  i« ptilfitiiiri   iwt  'iriiiHtnü •rtítiidín I-   IM 

v» i'l   'i(   feli\ ,>it     towiiolit)! "'      •"H 
'     .iiil«-iit   .>•   Dit    iciwii«.l,rç>  uni.  IMIUI 

nnt thr ri«» 

^imilnrlv 
«iven    irtf-t 
it      ill! 
-Ill-    111    <lif 

It    .I|,,IIM   I»    r«- fni)iriHsi)>i"il   K«>rf   that   i>   i«   tn- 
r-.riHisti-nt   t"   '!-.<    t ir(-i|(n   iiru-f^   f• >r   'ii;tkin|[   invfs» 
ii»-(»i   itrriiHitii   inri  ()inii(-*n<:   iiricp^  du   run     vnwrrt 
nid   miiixtt    I'-i Winn    II   l^  rvrii   »  if*  In ilsr  Infrlgtl 
|.rH-ri tut  iwvc^niriil  .(*->tsn>n<. nti fhr tal-*- ^»sitmv 
• ...ti   ih  i   thrv   *iM   n\^<   '*•   it<wH   fur   r*< ut rt-tit   ii'-i t 
,mn«    h ir   instóme    it   mn(lit    vrll   I»  th,ii   .ifriM-irs 
•vrn-   al|i.*ri|   H    rrt»tn  'lieir   t •<f\¡(n i xch inye  • en 
• ilf» In *v»«"h H i» tbrs * niKl navi ,t ren ,tn.in¡ 
iiii'ntur in rxjfcirt it i,"-v »rr> maxnm/intf i'-ii 
t irctjfri r«-haiifr pfitii !i 'hr |ilamin» *rr> ••> 
,i-Mimr (hi» »i- tw tlir n(rr»i \ , .hii-itui tliev mi(1--' 
'rruiir   <tn   >n>tinii*iM    (-»imiatr     it   'nture   i  if i«'i   -v 
. h,irt|fr  raintfUi-. hir  'h>-  ri-nn<>tn\    o A  »'ink    *h,i 
•A   nid   I*  cofinilfti-K    ti» ,.|irl;itr<l   it  nnum-   m   ';«-» 
•i    xiriiiw!     pr-^'-.    ¡t'  <(• mr-tu   pr-i >-- 

\     l-rrntrii   mttllulnit   *'!,!"*   tkiulni,   -').  fi 

In rhi, itH|*r wr hn\e j^twrslK i»»iinw'l ihat 
market ¡iricr» |ir..vtHr n<i« ntilv * •.tartii'f (mint *nf 
the nVfrrmttiíttHHi nt -liad«.» \,rut\ '.ut ¿¡si. »'ir 
'.»su ^llnrativr m**i h»ni<trt' m the ei -nntnv HI a 
Aixilr    In  »ttv   |n»rttfular  «trunnniv  this  ma>   nnt   '*• 

M-w fin  i Mr    >t   'iMir'    IIIIIM-   >n( l    i-    i'-if 
t«»r*n|fn m 'i4n<i     >i   ,|«-itii   • i»   ni.iicriMl-    n 
»m>til\     In   -i«'1    Li-'-«   t        ii MI,in i    •     iii,i-i.- 
I<M iM H>rt   ^   fh«     «Himiilirtt .('ne   I'IIM .itinii     s   i! • 
trMl  l'Imming   t#''i' *   t<    siiii^in, .     i,,|,..   n. 
p»»n|f(-t>.  m  jmr!t<"iiU'   hrdl»    !  >  |N • i   in- 
timi   t*#ii tv>tttlv     the   err,"   il    ialini    A   nu    i..r 
Wtii »   'ht- \4l»t»- ni i i,      u|ir   il  i   ,..m-.    ' 
m Hie iwxl  m<i*l  |ir<<i|iu tivr n»i   m . i. i   >i      n«. 
tM-M     Ihr rrtil'al  |IIKIIIHH)¡   i|rm      i      nihki 
mi^(-»«»t»t    lei htíifítl     nt inn,m.."    i       .-,   u 
I.IIIK-- ils»H    • HH    til   iiiii-.il r- iiii-nii 
»rimiriti   <I|IH',HII«I»(«    ,I   ihr   iii|ui.  t.    • *-•     M1 

fi»-»    t--ii h   -nil ,i|¡cin i   mhl   '   '•       i '< • 11 . • - 
'mti-rwii     .HHIIII»        KI          ,i   ii i    - m, 
thr WHV ili grille.I t. ••     i|ni < i n     • i 
I'Hr»*'   itlli-inil    -nil   u    | IIK,       -A ... «      i        i 

• •I  |>r>it«*, t n .iluatii'ii-. m  »im1   ,•!•••- •      •.!!.••• 
VHIHI'I    ¡<t l"Kt«TIIHl     -\\ llWi«      ¡nil i i.li-l       ' 
lh(    I I'Htl.'l     <£( III   . 

! lie   Mill  Hf M« n->   »nllld   Unlit»   till    icli'i   I        '  . 
•>t  thru   incerimi    I .'In«   ..n i   <• i ni--i 
i-rnli;tl    («MU \        -n-1   ihru   i • -ii-lt '*.»»• >        •    i ii 
h«« ti ir -  frnm  rhnse   .n     m»-«» " •»  in   >ii'-   -       .<•- 
»("Hit!   -UHlhlW   I'tlll-  I"   l||(-ll( n •   «III-   (   Inn1 

¡nil'        \tlrt     ''„         'lixli il'ii'i'Hi     tin t«' 
(iiiml -main «-ih ui.i'i   " <-ii    • '•   ni  .li.ri'   • '   • 
-.in nili m«-'m->U  '(• n i MIIIII   I'I            i ,'i    ii' '    • 
» «ili!   muri ' i.il.>   i'   '!n     A>I-   ''<<   '"• • 
111«-    i|((l!l      it    *lli      .t-i    Hut     •••'      i1    m'' i 

111 e   i enti :i I    'itami* t s   '• ii^i i    ^ -ni    '- i • 

<lhii ..linn     mH    '!»•     | •  » r   -      -ml'l    ••        | •"• 

• »(.i ite'    un '     '"•     - c '    •'" '- '     •' '    ••''• 

(i t( P     *   I-     ' h*'     s  lim      It        i ,l      if    fi.   il 

I l'I-     lif« is-       ,:HE,!'       lis..     'll      I • I •   ''i I" 
<*!'•'"  • 

Ill 

II .1    I-. I- . 

M     ili,,H 

|«-vt-'s     e«« I" 

'''#•    "-sil«      •!      i 

i' '   jwrtn IIIHI    I IMI" 

I   'if-.     (*#»•    (u . ii   ,   '. •lull'   ll i   il- 

•A m .I   |irnli.-(l-K    ' •>•     m       - - i    .-I 

A nulli   i-lls|ir«      ill     i| I i'll.i;     I   '"      iti-   ' 

it     |it( tt mi    in I   'hi ,'.•.     • 

t.r..|r<'s 

•' I'M,  -, 

IHM     \ .r"    M      n      i- 

I   Hi     ,!-'       ••    -I'.., -I 

I        \       K    •      h 

^ i'-if  M .„ 

l-4'hsT'll X I     • 

-.ter« t      '-ci.        St 
' .-• ii'      \   «•»   •        it,: 
• II ,.    ;•#.. 

H   i», •    I. 

I 

M     s    i-.. ,..„ 

.uhi      ir«,•• ,'IICI.I     i'-    -•  | - 
I   mil.-ti    '    . '   i I       -----  in    I 

Ih,        Ir-      ,,.!   ', ..      ...1 
*' i è/- -    -, ^\    i      i'.»«- 
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7 
Ta «*>ri i HO» nffttrwm <fctr.«w«  «• HI «•*        f   B»t, l^iaal >WHMM l*trm»m   that* fmr  4r*tm 

(»i«-*t an*4v«»     »iiMit  /»a«ri. < *«•»•%•,  >•#•»<, aaa ( M*PW ¡far t «aw«, lagw.wa (/HftV  H I 
I« 

H   -   Memi» airi f   >   Hiwunng.   The p   Mil» rrf *«•- i  *   *•*••"   »• J»* « »«J 
<>riw« (•v*li>a4iii)a     nos««  valw vrraw  intanai  *•#* "* 
rnwn tulr-    ****,»   ,1 omfmé t «m»» AM«M» W l,  K   »apaafc Mi M  A  Qamhi, "flu aw »< 
/   <nfc,««(i «ri  MMH«II   Febnary NM ana* M arianna'    * 0*f_riri*a.  /'toa—aa ari  í'W 

M    M    N-ifa-nai*.   j    K rallia.   J    aar**,   an«   S   A £T'""f- f.» âf—w> ÍIM.(^IM «ri  Wll ri Uafrri 
Mirfl»,   Krt„,rt ..f tfaa PaMt ot f.mialfiili t» Ha Bu—a» ?*M"1 ü•    '••*•'•*   "*   **   l!«it»J   H»"»»   t 
.i ihf Mirigr*   »i  '•Un tar<tt ari ( ntmi tar  • •HM 

<» 
______ "• (ht  ^ariaaa ri V«a* airi TaafcnaMay for 

»nei   f-vwhatint   rwrirri   WaMr   bnm   ttmwMMk ¡¡J*   ^T__*^J__ V***   r>l"l,*_'li '^'W    Wutlinglm. 
* »»tilín**    M(      lutar   I».   ( grilli.—»! > l "**"  •••,•,   *W*•""* "*"*"• ''•"^ 

N   M«Kran, ppcaar» a fuwaaaf ar..»«*   SiM*f<w i„«__^  <__. _ » ...   IM_ 

s*,*»,,   A    «#»r«l«     4##r «*«  *»  /H*WMr   tewria.al »i-mi M——. IMI »««ri *a**Ha C«    MM 
> imrnmti    Vin Mr »»a,    »<«r*fc   M »Haut   fui h a—a   I« »   V    •    m É-ii   ai..  *•,». «ri  Mval  A»«*-,. 

la**, Mfcw * t'mwa, MJ* 
Ihr   tanma»** c*.   rf tHNtte mw tnwt"   Ça— »   «   1m_|i   n    'Tin pmn «hmry .»* 

»rW.   I<m,ml  «f   *f<--.«»,.   kVwl   l'avnri*   rSaa. Inm «f iNMWri «ri  fWMkl   Hww41 
Ma*   H«.« 

"Thr ««-ml rjtr >•( >*«<aM awt 't» «atrial aar trf        II   A 
HivfilimiH'       l««r#»'W\   /' m uri   •><   Í nana« t    Marrani 
I  niviT iiv   t'rr<t    r<«fcriarv   HriM 

IN 

Jl 



1*. «•RAL m WMVIM PIMI *•«  nMHMU   PWOJK I' 

iMTftOM . TWH 

Ihr fnriw >< Him [Wftrr i* the naeti for haw Is to 
am <>»{ new mihuwrial (yenirrtu »ml prithtrwn* re 
«ted n» th» efïarttve torr«-;t»ti*i§ '*' *«*» i«l require 
mfWi In uptcr to SMmjMity tne prftrttfatMfi ni (M»r 
i<tf)M w* institue 'ii 'Sis pujirr Hurt i nrw crtiiiorate 
inmirii» will serve as tlte venirle km f*rrv'*H <mt 
>ti«« itulHatrHrl |ir(ii«"i ' 

I he WH«t «f view i* rtw- <r*irh» i« 'ha* (*i * iteve 
upturn« tinaming (»J iniMtum It is pretfituril <*n 

the ( n*t-*»|»t th.-it ileveiintnarn*; hum« mu iifntrv >t 
Hi mis s-hottM iee Hint rote n« very mm h more ¡huit 
'hat if «tiuplv approvi**», or (tiaafiprnviiiK tmHiiomf 
I iri if H >^;iU pi 4tvri<\ I iv a nrw mrhisttml dm1 M tlu" 
ire i" I* fiillv rnHHtr'H'tiv imi lli-lphll t'fv «bull,I 
hi • I!IIIK ,ind ililt t<i «rvf is i ,tnirre •• esperi 
tHvire mirt { innari m the rrrveln) mmt ot iii.ui- t<• r 
ihr tiew |ir<i|ert, with |i,irti< ni;,i >MM|IIIH-I~ mi (hr 
hllHiii iHf planning 'A hi re >t -itm. net r*>,n v I hi 
it;rtM lllll-t partii i|>Mte K-tUflv in 'I» '• il •illi!,ilNiii 
.lllH   iltothtlrntliill    it   111«-«*-   plmis 

I   ffVitlW     \.,<k    * Il I,    iH.ill.l^i-llltiil    .it   flit      Ol   A       i". 
irrt infiiiee-.   ,   hi.f.ni^ti  HiifJrr-tt onliug   in.)   iprtr  i- 
in.M   ..f  tht    |iiiinl   .it    . ifw    mil   problem*    it   flu-   en 
trriitme   «id   .t.  inHiiHtfi-i -     \lthonjrh  the   nitri est-  . •» 
•hi      ifc-vrliipllM lit     tllttllrrtrtg       .¿rm s       mil      ttlosr     nl 
'ttriiiítf^MWM   »i;u   nrttdict   in   rrrtHin   rrs|»et'>    tlie\ 
sll.llr   A   busti     ImHIMnv     ni    Itltetest   m   ill«!    *M»-|'t'.S   'it 
hr protect 

1 xpe'iettee h;ts shown that ii',nnmg ihe hti mi'•- 
<»t i new HHtnntiiíil hrtw is mi» etsv In tWt p» i* HHM l> 
»»*»' t« hnH iftstJinw-rs >t imiiteiiiwfe i«r taiirtv 
htianrirtl (on   ^tin«  mei |l;mnmj( 'finn in nnH mm4eU 
it i-n,«-fi\r (n>rtiinn««j f ut tht«. hiinixin 

I Valiti- hip r IJIMMV   i\)>amfcn(¡ hter»inif    >1  Hti-n 
'«•«   <ml   ^iiwnrwl    niHHMffptimt    ltt«irr<t,irf     m   rhi 
'iihit^t .>f hn^iii ;»)  twpr»Htiim  int Hie w*   firm   •< 
ri-i;iftvetv  brtei »nd   f*n*TA\   in   nutxirr *   Hn«r    th»> 

*li*iv4i<l  Ï''*in-fin*    i IHì««I   -Mate»   »i   \mrrtr:i 
1  IH»   rxi»-ri*ii<'r   .il    »hr    »»Mh  r    'MI   bam    tacarH    m 
iniri *    «ttrrr   «M IMI >     i»    n<»i    |nmawiii m»wit   «ut 

iirr»tH    W hilf   itw   »r»m»-     .1   rffcrrnef  *mf»k».«*t ihr 
paprf   • rtwt ni • r»|iit«ns»ii    tr privai» mwrprn» n  «  nu 
th»   «mho» Wrva than   manv  <it  th« tu««  iioiiii     *  i  t» 
tel'van« i<> an«  «wta-n ia¡   vpntar«» ta aay nmatry 

' rtm<r   mm iati*    ifMrra»M4l    may   laaa   ttw    tiiHc* 
». ,«u'r ifxthi .i,   if   value 
I'   Hum   i    M   William- anH <>   !)..n»M»,m   »aj,,   A« 

f'annfv   N(i»nrwnrft    ti'.n. 
'»pifr^ J t..  í   HICUJWV* 

Katitwma' I*  KaM, < <»#.»»>•», 
AïKirt.   Ihipwim,   MicHard    l 
t.   H «s la«iv» 

¡ •*»   F    Maaar     '.tii.1*»   »«.    lin« 
«tmnarM *«i«f   v.l   ÜXXh    \ 
l»*ii    m   «W 

»>•  hari tl   Irwm 

/ Mim mi *' 
3i win    ini 

H   i 
ha|> •»• 

.rji   P ilwy ".    Hort-mré 
I i lanuarv rchfaarv 

r».«*   •Minili       .I   m-\a   int.!   • •-t      .H    •• |    .^ 
nie»»  pi fi«*r)ti  I   hi-ii   ti 

In 'hr i itir ut  nrw    ii-lii• • •   i!    MI h- 
nu mil .1 ti.'i, i.iitm  (er.,, i .\»   • 
tinn-.   i- ti» .i 

W Hilt     tliwl«.     »I!l     III      n-i|l|i   il     iii'l     .i   .        ,      ! 

^ |i»>riii(4 ut thr CHI h   y .n      '  'H ' • -i'i       i. i 

Whrn  »'Il  ih«- m-i-.l lui    mi.'     ir.. 

Hn*   («.mi  «il) ihr nr.   '      <r i, \   ••   .    • 
lie   jifrrii r itrpl   ti.in   thi     .'• 
tu H-n»   t..  iriiftv   1(1.1., 

How ,ir# thr ne»Ms t.,r tim.i    .i • 
'M-   mei      I Ima    mm ti    .m, , 
Mivr#iii|.iil     ||. ,\,t   -. -ii '    ,. •      i. 

\K    .i   !. .• ,.,    ,t  i.-"    ,.i '       ,,, •„ M 

ii"i.| .i-,» 

1 li •»     *. .il. I    ihr      n. . i i 

-i|iii|il!n|ls   riiul   '    i        ili   • i   ni i      .i   i 

Ht1 ICH   •  tlir  '.M,   ,   i.   I   -n ,   '        M   i,, 

X    ihr   thi\,   • jii'   '" .n- nii|"      tin    i 

•s   i —•#- t»l l;j M%    li.i       •   •   .      n       ,     ,i 

|M )•*•   ilH.i   mnltrlin !    '.  . 'n-    Ih ,1 

I "H« i   ut   fur   (il.tli-    ili     hr  i-llli    |il    .        n. 

I   lllrilH I.  I   t, il .      ttf lll>;        ii -I     H   s   ,   ,* - 

In« iiHrijUl   part   it ..MI  -til puntimi'    •  
piantimi'   i-  im|M.--tliii    ¡ii,ii.    • m   , 
i Uiiiniii^    .t   • «   htir-     pi   -In. • 
ihr riunì   -i|,i i,i| ; i^   pi   vi iinnu 

X     IMI'HH \M i    til-    i  
'. f    i •• \ .    .     , -      ...)., 

I   WM    fli-Hlu'l     tin      'i«   , .        ;  nu -Il     ' 
íhiilllil  I*  pi • p.i'r.l   tu  it ml     -    ,i .in . i 
thr   h.iti.     »ulk     il    , 'i »-, i •> mi/   'i    'i.    i. 
•dumi. I    r>i   * if h   'he   itiMtiav'   in'     i    ••<    n ii 
\  IMIIHHV    ri'iianilrr thir   Imir    i'-.,ik>hi      m I   . it   • '      i. 

nililltfl  "ti   tin-   fait1      '   M. iii.itfi in ni .   tf" 
(«ift'll    piti   'it   nittiiKi.!   I.iin i»tiit|{ ' 
I  -iialh     itili   tiiiam lai   '.-i« <iiin»'   u   i  i     <>•    i 
pli^h»>t< *t 4 t'ltir  »neu  matwi ' tur t     •   ' ••»    » N 

frriiriie    m    Iteaviv    inviilvril    m     .'hn     t  p« 
•jlamniiK *n<i at irt i-j» the etiii-rpti-i -1 ^ *n, t       >• 
n |ifr|i<>riitg  i tiiMii" i.il ti»ret i-.1    n \   i     i  un in 
mrr|ui|f     me     it    i     -rt     ,t     .iin.n.      •        ut» n rtn-    nil 
fM.s#'i|     hv       .     i    t.li      .|^       IjiiMi 'i it       i.«      A'    I        t 

k    ! ¡li :   t.   die mitv      null m     .' mtj.t  m. m     ,% 
laai   '•       iff   ni      H' 'ne*n«', •.-,'        N'»i,. '     .-, 
Irwii,    Im      t't.i      in -<-'i   ;    '    7    ii   «  I   : 

R.iher*   A    /   im.-•       .« ,n tal  tfimiu mrnt   H  \-  ••   M«H^a 
-tH»-r-r.    A''*'     in i    ^*.    n     I'*».?        «.sir.    4 
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T 
•m- '        '   '     ki'i'iK    î ii - - ! -  "-'I   ••>•!  < "H-<-'iit*-Tit             *timtil:i<'     ("tititv    nn(   imi rMinni M>S   mi   th»>   (>art     ,t 

'   <\r Ut'ii      ili liti    .r   valu«-  tu    mitili    Ac'nullv    mi           organ1 M'""i*  or   gri>M|>* imjiortMiil   t»> 'In»   +ti«ri"t"ss    •) 

"•I      . t|l     '1     .1   -        ill       I '   '  ' I«      1' i    ' ',«•    l'I'.'.     !'!'ll|-t '  ,.i f     hl  'i , tit«     11' ' i'    .   ' 

i'       ' i-,    i   i    'i^n|i|i   "-      it   i    M-t'i.   'III.IIH'MI   '-rfM   i-' 

...i- \|        f«-i -     -"i.i     ...in«" i .'«•    t»n-    iPiUfiiti;,       .. '                                 __'     |„/„,     ,      ,/„    i,H.m, mi/    ,   ,„,  ,, 

• i-' tir-      .1       tinte     'Il UH l    i     '  ireC'lStlng     "'•   >      '" 
..... .,.,!-.,   I.        , ,„(,   ,„,r, thnt-,,,«/.. ml. ..t t.....M.,.,I               If'rtw   hiwnriMl   t-.rwi»»n.)f  »of  fhr  twv»   t>.'m     • 

Ml!«'^       ' « ! -'Is       I .f'    ,!•    F '   '     -  ti il i 

il     'III-     l      l .!•' i- I\    Itlt     k" '    '    ill»-      lll'tll-- 

, i !   I 'I' '       H i   111   ill     'in - III- i       (''il        I «I 

«    hn i1   ili' ic i • v cm-- 

i.l      ' I.1      i       i H   .   i •   .-     I        lint'      I.« Ill       - 'i 

...     .1    i,n  i in       iv»      II      I«   ¡II   u nil-      , ¡I       |. 

A itti    I'll       i   ,»      I,   |i ' l.iiv   tul     i     I'I.   Ili 

i In- li i,i!iilit •    ' 'I tin- *IH'li  |-rii|i'i-l    .v  ' i 

'.,    . -I !     ni    ,       l.l.i ivvlllll|«lliill 

ll  II.'Ill .1 \  III ' ill il l'I •'   ¡'litt   Ik'-' 

I.   Ill    .111      I  I !\   . ' "llll/l I    It'   111 

l'l 

If ' Mil,      1 
,,.',1 

I'll 

, .-«,-,   • 
, II V •II'   W1'   il 

ili   -III     '•   •»     I       111'  .!••   -       !     i 

„     -,     ,-       !   ,l,.„,l.|   »;„   ,1.1   m 
'• I,| i,|,l      „       .,•. ,    I 

IV   rsvt-iili,!,    ll    it)»-    *m;i|ii Hlg   ,||¿CTM'V    I'    *•'      I   '    .111   'I 

tfrtiw    |i,li   HI    "IIH'ìII ,tlf|   rivi 'l'è»  «'ii)    ivü|viiti|¡   i   r 

ili-veli'|i?!'i 'i|      "t     wirt'n    |ir, |i   ts      Insist*-tire    |l-   i 

A .'lili In-   'inTi.wfrv     unlet ik«    i   thor'iin;!'    |nh     ' 
i"''-! • lns>     '.li.iin i,tl     'riiuiti-iuenlv    ^hiii'l     v'. In 

i'i't-    iii<   Im 'in niv mm" • niftit- , . 
*       ' i.HWh   "I   ,K'\ ;tlrtn|f**s   tu th?  nilKIH'Ifif  «rw i     Sul   • 

.    i    .     i. I    ,ti. ., i.. ........ ^ ~     "• 
ut lim i   i.h iwlajjpv.  ,«rr ilm-nhi'fi below 

I hi   iiin-t !*ts   «ii I » 11 it iH   lis    r»imi/*^«»iw*fit    iffiit-l 

uttl, uIv    it  ihr   hllilln    il|j   IgifH'V  th»1 tlltnlls irf    tssesv    II¿ 

the ululiti, "t llw < lii'Ht hint's mHtmgfWtmt to iiu 

ertct'lhi Im v ini pi itiiiiiid In i-Htf-m* I'HWS. wi.rrt 

(lit   i    ' .rei ,iv    i|g   hn 11 .i ,;il   re"i|tiit**m«»irts   is   s- 

I mm ti.ii it rf p;ils li«*« ir . nn-dmlile fk-i*M-|«»m'»*v ,i 

''i" li.'il 'I Ii«* p. i m II «tri s ill ¡Ive iM-w vrn*liri» it ran 

SII u   iv ., IIM-IIII Mir. mug   ii vir«?   -it,I K'Vf th«»   in«-»«! \ 

I    l)Hv|v   |i   I     i|.|fs-t|ii||    .i)   lili    ¡irii|«IW(1    ;,i.i|fH.*t       i    i   I«-!'! 

ll» M'i\ '-i| it! ritirili ,il ,i v|.f< itH lor»-- is* ti'riv "Mi 

In ni.' tinii^f iliMfHsMiniiv « itft Mslotinrv • atre 

pr<ntM\ unwilling in cuín« tu Ki if »s « it h th« ri-i|i|itf 

m ni   ,ii   hi iiU-d  (ilaniiiiiK 

II ill',-'      ,I~I v    tli»-   hii.miiil   t.iri-!  .   l    viilillnllr.l   'i 

i   .'"il).   ¡'l;m'itli«¿     i    HI-*   if'ilnsi'ial   fiiff-i   it »i    n,! 

...i,  vtriiMtv   Ui v       '   liii.nn ' i    ' im» I«"itf t    'it     .in!'! 

"li   l!-i   i   .ri      t |, itr>rilt:il   'llH'i   |(i!ill-'ll   VI'h H '.   • If ,' '• 

'   -      -•-•lii»»-- kf-tlllt   -,i   .it    !••    1111)11 ,1 I, i ul      k   I'v 

'n   -"•   "       ;vi Mi.  i  .Iv     .1   |l¡f-    (i-. .   'IJIüíK     i|jl-!ii \     ,   . 

il«"li,|    '        ''il uri     !..    (¿m     .|r-   nlfll    tll-vl     -H'lH.I.      |i-.| 

ivvi.. inn-   i        ne    , tnr,'frrrmur t     n   tiirtinilatnn¡    'hi 

'"  I'»'     '»' •' '     '   " lillHllil.il   |ilill   'ul    ill«-   fUtiTpf im-     «111   l'ir     .ti»«-!    Ii nut 

I' 'I     '     ' "      T" A ''I I'     I   • H , i     iv      « - ' I  , ll«    .1 'II   (»l-fl-lli I v       |l II 

'tni'Ht'v'ii ' vi ' .i -.'  'u     i,i    IIIIII,I-    i m i i,t)(«" i v  m   tin-  ri«-»    linn,  lin 

•''Um il'v   I'     ' ' I'   '     | ",, i,i    <KCti< \    min   !it   WIMIIIK   '      exli-ii.)   HvrM 

ill'     IH"!   -        !"      'I' 'I I     •        ' H   ''        II        t||!''l|!       i    l,II        m       lll'l i|'u-rV»'vi        'II 

w-i um t    I, . . ,ri. . ,      |.      :• 

''   '    '""     "tkf"'- \i    Hiiitiii     'ninm Ml   linciasi    p«<n.|i|r-     .1    , ir^t 

'' ' -'       ' um!-i .un Imi;   In     u     'iilin   ti ,|   imiiicv   ..t   tin-   Imn . 

'" '        '''      ' III!,till      I        l||.|.,iv luv      l||l'|rivl,|||i|l||K        v      !f-.!U,.|||       till 

v < k''-.'I       ,iil*   tiii.tiit mg l'Ini wuH vkh« h   th«- »nifi 
i¡     ' ' ' ¡ •   '.i   .    M     ' v t    i i\ ' '     Mllti- 

1 -ii    I"lii4.l      h.iiihl   iimkr   |it    vIsMHl    tul     )>l.iiitil>m 

I     ''I       ''^    '"       *t' '"    I'     '   Sl'.iHv     i|-       lllil    'll . ' ,. if   Mil-lit       |f     'hi       tifi       1. 

.'!•   '   vim     nul    ii   '   ,r   vHiii   'mi,-   mV).   ,iiiiahic   |»r 

\      I'     •       '     • '     ' ' U     !    "v| !.» llHll   'II'   I   -        1,1.1 ilSJtt l| .'  lllllttlfllt ~ 

"i 1   "..     -i II  v\    rilll'i |,!i.is   vllfirf    Hi   ' i-n«'   - ifijft'l'' 

,n..'l- ' 

•'      -'«•»•"•«'"• I',     t.      .„,,:,•     .,„..      ..    .I.,„M     )„.,,    H.«       'lllilllflllK 

'*   "'   ' .»."'ii    t< '   i Km -I  'i,i-iii"    ililn-  iiüHitri.   ; i-i|iiir«*'! 
l'       "    •'' i   '    '•   |rt'"-it    mil   t'i«-  'i'mi ml   .munir!   'hut   H   wi'i 
"'"'    "' ' i     -inti-ii   '.       i")!-!   »hf hi'ii    I >*n HIII*H     ''if   >nhii 

tl'lv   '.--I»-   •      .!    ti«-    tiir«üst    *ttí    r\tnmtì<i    h«-.". 

''il       h k" - i I      "    Mt'l'l     tti^t     'h«>      h -\ ••  •I|itt1#l1t 

''"    "M      l|¡' 'M  -,      't!|»-n        ••    ,HM      l'1,11 h     "        'Il     t,,!. 

,!.|. 

1            ,           vit                  ,. .11 

i •••! m     It 

'      ,!it'|v.|r 

,  '...  -1» . 

.,,-..    „,«,. " Il . 

!   -I" 

I   M m«.'     m f'h   t -»|.    t •••'«•. -vi    k'   '"i.» ' M.itMtrniwtit   ni   *h«f  •t»\rkijn'i|¡   îniHii« m»/    iiif-tM i 

i.       ii-t-it-   AM   Iiiii   ""|n»Tt.n«l'\   i'i K "'i'ü  «'i«        ' ,v   »».Il   ts   »hrft   ut    tht   m-w   «>n4»>r|iri4r    rüH   'TIîIKC 

tili -„,    «i 'm    |,-i e|.i).i't«'it  «in,« ni  tig  m»tit .    •*     i! • ''H'i'ivf  .iv,   ut   thr   ti-rfrastv   ts  a  «lan<tair<-)   ¿i>/»msi 

,«i'.'i'  -      ...vi.', m    h«-  fi r-      i    'H,'*-',       .   ,-,.iv. «hifli iuTtiirmai-irr   '"«n h» in«'a»«Ji'-«-«J »ix.  fvahtatrfl 

i. -• .'ii  'i   t n-flp 'v ihthii'U« s'i    vviiii. i   .H- . 1 m . \   ' <i-, gii• tuun   . .t"   »-iniMi. f   in   »rttii»i   pratf?»»«« 
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ti  un   I Iw |ifOj»r'ri| m   |>r. >*; r ;**mi«H<  itn^rr»*  i iw    n «iiv     Hi« •    im( « r   HI   ..   ,.i    .1    ,  ». t   m 

iii/rii\   iiartu! i'   ( lir IIVM '• i "iem Iman« >HK   tumi \   •» 'in   i|» • t    ni-   I    ¡ , -1,1. ,1   ...    t1  t.. ti. 

well   4»  '" tlw "iittvrpriM        'Umlagen rut ' »tl   lilt     <   ' -> - • f v    -..1.      '   ft    | ...    .-.   • 

i     ( .i* l'almi' . 1   • .t    M»»«<. », c/i. 

.4fr    4 rtii   i   it«-.l      hi   1     t :.,,,»• 

, ihxtrtí'i»,,   i 1 ijHiti mt HI |I;II<   •    11       p.t     .'       « in ' .' 11      •.   1   • • 1 n 

1U11   lu ' 't'*i '   • ''f  1   it-  H«- 1 •... 1 i<  ' 
A great HUMV rtrvrtofimrnts 1 in irti»«-! the »»<•<-<! 

tur ftwHtitt-s *» itn rww »wttt-rrml )n..|eit ttmve» MIL. 

(HMTaiHtn Karelv <4<i |Krn|ni- J« cx^-i'i M'roriiuiM 

tu |>ìMII ut hnM'H liti r«t|titreiii«"fti» privi in tw pre 

. l«"K 4.1 turn H-itn1 \ i*Mt,uri iit-lfr.-, . .1 errm III 

tur« ,4  lint   is   KHVII-H!      m«l   it   ret .(¡ni/e.)   fin Ui 

H    e   III    llhlIHÜ '•    il»    (ifHlt    * 'th 

<t»ini/f '  'm, '-     in.1 ..,     1 |i.|i|i 

.1 rullili --      1  1 .  ri        I     'III!.1 I     ili-, 

pimi-   , >t   ' 11-  ••HI- • ¡iri-t   « .'i ...        1 1 .1 
>, .   .tllll II'       M       tl( u lnl|V     i,,   \ „.| ,    I, , 

'    illll       ' hi      • |   11-    I   1 Inf        II      1 ill        t.        1 

Im .l|lt-,» ,t    n,.      'Hi.:    ,       I     1, .     I„ 
In    stetiti.t!    the   r ms«-, (»ni«-!-,   ut    .iibsiai1*iitl     11. |i   ihi    >iiili  .1,   '    -   .ine      t       1 h 

<lrri'»iniiai'iin    it    nrn-f».     ,rr   'n<iri-   Ilk' l\     m    |n.ni ,nt  ||„   1, ,,.,  ,, ,.,i    ,,v,   .:,„.,,r    .   , ,,,, 

HUH»-      -••IMill».    'I   4M     lhn-f      ut     - ({ttltMMII'     'i\ '•' »stillili |l„     ,,   ,,.,,.       -.,,   .- ,     ,v     ill-It. ,1      in.   • 

tton      I   wlereslii i*f|. <i>    . .t    rt»4|HireHH»tits   1«   Hit-    tun 

tite-i   fiirm ini i"<4iili   in   ehe  ititerpriHe -  rumiing nut 

•it   11 unii',    mil   1 refill   ni'1   <"l' |iMiijj   Win»-   -he   m 

tiiieni   nierit-   > it   rh*    |n..|i-<t   haw   ItHil   A   1 ham t    t.. 

-tint*      liriii»rU r--     In    nth«"    . i«*»     iiiirlt'r>.^immtinti '«Unte 

1   ill   'l'ail in •.iil'-rf-i-fMrn*   -ti iftKt'iii if»    N' Milt   1"     If H ' 

ti.   e< (iiii'Mii/f     'i'   ifnimr' ttif   ei|ii iniiiiii     if     I'trfi    ta 

t llMte-s    I1I.U    -M  .||-iy    i • Utsvir illi    til.      lrvi'l't|>llii'ii!      »t 

til-    Mini 

H-.^4'      t'Vi   .ttl.rtll    ,  tit!,Ihr '      .      M 1  It     t!.|. 

.«IHK   ¡. il.    I          Mi!,   •                ...            ,1 ., ,  - 

lll\ ' silurati     •'       !    -el- 'in-    ..|. , .1 

-tl      I   II-       .Hi .1 1,1'    I I .1. l'i - 

I   ,|l • 'II « let ' :     II       it       '..        I , •• ,\ 

'hi      ; -I    . h ' I !< .11 M 1,1 Li ,  I*. 

I   itlT.-i   -III •     I.mi   I- .III.   • .,,..,' I 

'l.ll.illt  • .'''  '  I       I    .4i -i    i-t      I.I .il- ... ',.,! 

I   »\ first in 1,1 III-ii    1 it     ' In       I M Ih  'HI il    III! l'I.       1|¿     ri    |l|ll ' I   sii., |..'.. •! 1    ',       .t    "Il    III.    HI   ' .1 H      .1 

liftlls     t   1      ,11     1   itr<,.i      .       -     Hill .filli  1 si,iti      •'.. il,1   1,1' Ml       II    1 .-util   i|.;i 1    1 .,1    .11.1       In 

I «   'flit 1,1      Itllllii       ill     'I       r-lttllllt       li     'hi      |l    i(e4'     tll.i' 't      |..rs      |..l    IrMri-     '!• fi i       filiti,    lili 

I        V*    I IH I'll Irti III I   '\ Mil IIIMi-i 1      •  II i:i 1 I 1,111   lull'     I 'I ' I .1        '   •• ' 1   • 

h.       il ht-1      ns! 1111 1 s        ,,. , - 11 -' -1, i,t .       '   k-   ,|       ttr   i '! 1     ma    11111 mi    11* 1   '       11 .it      11,     i,. , .!.;. 

f  • 1    il • i  . .1/ ..Hun        \   ',.   1 .      1 'H     III .1 .   1 .    ||iil   .     /I    I I ' I. "II111 I-I        in        -.tu   III        !»      •    . I rtu;     I . 
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.<..' '   ir-i^hl  H\   n.sttm¡i»iii»'ttt-   '* hrtfh »h*>  t*fW •Tttrt' 
¡iti-c ttwi thr hiMt« ifif 4gwr\ 

I    K ,•     I tmrtmnimu   't tk* mt>é  Uw  mmft* mmte 

I  .ibiiK f     -.ll«-»-»    (iI'i|ei'lHiB».   ttltttltltff, I   »V    rh#   IMM- 
H." MI«   it      .1      i    in A     iinl iMtial    etttrt |if>ir    iHmiM   Nr 
-»**  i in* M vir«  i.v »he   h-v. infimr«»  « nautili«. 
Ht"'m \     H niii«  '•> iiiMiif fhrtt thr proiei-t  •« '•ft*- 
'ii. ilk      i'nt     flirti   mi kei   ileum havr '.«»TI  » »ver li meati 
m.I     mi       m i|« .i • mi \     ihm   iiinnü^fHíi-M« -   inda» 
H. ni      unlet', m»/,    • • i»-   i ili ulnr»-.!    iiivfitnictti   neeeK 

i    i.       i   LU-.    '   MI-  ,iie  «iM««i   "tiri    •    »mnumly, 
.|,|i.il     >      -ill.«,    ire   'il'irtnl   it)   MI>mii;H    •>«'   'httl   hV 

•   . .M    if«  .   ,      i     i  vi-rv   mi|"irlim   stttiie  t*t 
I/nit     lu      i iilm-nn    'I   'h»-  . H| .'al   .'  i -m 

..il -      ..      I*      '   ', ,|        , l|l     |'t     1er'      ' 

I     i   *-ri;im .(. uà-i   t< i t-i hntitttgv   >t >>w moisir» 

..i    .tu'     .MI.I.III iininv  ..1   ihi    ,-HiiiiotiiM   irnke 

,i     ,|.. t ,f.,,....    w:l!    c ii(lilivh    > rrctt« îhh     nff'itt   h» 

I.I¡ il,' . ;il i s       .||l       ir    |iri'l»*ct      \r\ >-rt tiele-v    .i 

S.    i ii i    ,.•< t     ii lii-cl   m    whit h   'lie    nrt»<l   li« 

tun.        .-     . '   --I        IIIIIIIIII ililt-    nini     hrv'iinl      "ttcit'uti 

'..      lu    . .•I|iiir.-iin-iii     «•!   ttir»h   rc|,i'.r-in   the  H 

.1     .t   .   .ni.       .t   nuli», nient* reffarfttMK   »br i^ 

':    II-     ,1   till     "I'll      Ititi,   1  II-1     Willi» v     «twin    'll«-   |ltltff 

ii.ii       „hin.t   "it-   in mu-   tiKurrx   mm    well   htn»j( 

i|i'i   „iii-i.Hi   i\  ,|i|( i iiMtut- ii|»«»TiilM^f  (•!,m» which 

A   H,1    i,n,i i(.,,iii.i,   mil  rettoli»-   'he   nel  tifvl 

.    1     I.HMK 

I   t«       new    itt.lii-ti   .|   hrtiis    eve«   i«   the   «tnif 

111  III-   i ill     l|»      .   MM-ill-H    I"    P.lVe     iitentttitt    ttfl-ll- 

\,w'"i li - i     -   im    fliie   i,i   ulctttitv      ' «'.mi   k. . 

li        ni'i.nt       i i.,    'iteli   t.,  Ite  , rifu  r   m   -¡h;iimi|f 

'lu        i/i        il      l'i.      nee.tiil    Ml', e,Hilft t     In     en  li    ut    Hw 

" '     i    .' ' ,'iy..lie        I  ik'IIK    Pili h   a>«t'l    iuffgorv 

ii     >j. u     '.\ ,        ti il'     i'teni|it   fu    ili   »In* 

I    ,        'il    'I    ,'•       'i"       [      'lit    111    till-      lt-1 Unsi, HI      II",     US 

i.    i-   ,i,   ipii .n in .ti   i  In |Kilhr I'M «i  new   ftrnt,  Fro 

• "•     I'1 i   i  i -     In.        if^.tlll/fli   »it   nutit*-   and   «ail 

ii i,    ,i    'In.'       In   I'H    niiii.il   years    ttif   cimi'jtittv 

v» • I - • 111. « -1 » i » » «     e.   i Inn- ut | ili« «in   dinner w»r?  that 

i-    ¡ih-      -.mi.' un;   Pu    'ikt     tu   lie   *>l'1   m   irl- 

l'i     ei     .   ,t       - > it- , t it 1.1  mi  |il«tiis tu )if"i4m ft" < if let 

•ll'lll     I'll      ('        III! -Hi h      i-     I hi       ,   Unti«        |mrtli«    It* 

teli (ihiittf    m   H iintetlt- 

,'t.   1,1 WltfcJMI Hï ,   i mill m hxeit astrt* 

¡•i 'Pi (i- ,i m.m mi1ii'-ti i P pruierf«. th* frrh 
'> ' V. ! 'hi "I" !", lu t i!t - »e«:»in r«-.i(i'e»fiif!t»«. 
I«" i>lant «nil emiptnertt Ihn-- l'r«fTf.*tvf PlMNr* 
*iM irrtHltlU ee.jiilt' . rrtMtt , < rtt»^irf^«t. •« MHilllth^f 
III.H'IIII ni wl-ii H tlif i hurjíe <4 \>\***H fMtwtfc-r m 
-hai» I iittilet licit »<m\ |ifi-»-ttrfi( i«»«i rhr iir<irr»l 
linn \.l'Illuni h ertHifl )¡im<tit»(( »ml |»rfi*hing 
Hi i< lim«--. « i • !ir rf|iiirei| li. -ni. »rth ,*mi («litt* fhf 
milt,h |>r I'IIH' IIMI runtfï tr ut <hr 'tinniti ' ••» 
i'"i-i ict.ii'i MMtcrMtk h^mtlutn ctfMH.t»i»r»l Mid 
«t.'ttKe t.n 'In e- will hr t»l>ces».ii y It »tt.l whe» thf 
ii" i.iiiiin-iH     ii ink--   tu   fnj'«iil     it'"    fhf   riMtitnt 

i I .i 4 V- -, ,'l-i.Hh ,tlt-i iitiiti.iti ' '1r » i» 'IMI 

, Hit"' 4 m** »«'S' '* m.Tf ^iiwlant thwti > i*t>ir t.'nf '- H 
nUL'n     fc" flif»""«       .«flirt**,    •»       >»\ rr    f      -.. hílí       Ihr 
»tue  «hnf'*«tf     h,«"«'    g.iv«rw»»m   «tilma   tti   Nif«ia 

r    f,¡ f     n-mi.    r„P,-„   „.'am   r    \,.   Ì    ft#»  I*»« 

mmdiittif ,ii ini+iittriitl prfx+w tn   »i4i\St«m«l tt»c%iw»H 
i+oH^tlf.« rt4 rtif mt#r(Htn tvp*. witl hr (*^mrH 

( imirtiirtitttii««. <il «rtmoRHi tr«lr <i# «r«v*y kiwi 
can l* rrwMnl m t««4«tttriítl fi»t»(#rt* Ntirwtiillv ih*-*» 
urt i niinitiiHin -ir*t> un thr prft*h»<-»*f #<fHif*ti*«* 
r«)inr«x< for .%imt s^*r«MM« Mrymtá HM« I I um 
»Htm th* -iiiftiitff tá \*im«**k éummmÂ fer rtt» pr<»á- 
iH-t-  i«t   Htf funi  m ertitr»I   m  èmuimc  how  <arw 
• itrtttjwrtivf unit binili hr   ( lure »Éimtni ni me 
Mal   marlift   «mi   di«  wwtrW>t   #mrt   *«  «MI   htr 
iMutftfii h«x   leen rnirtftlrtrH   MN°hmi »I pfrtttwiWrl cuti 

ciiHvfrt   thr itPiiiwfl  'ttMpwt   Hyirm   urto ili» »ntUfi 
ruft» rffiftMTrH tu (irmitttf Mutt (wrtfMt 

V^ tthm the hr<má taw«» mt hv »h» »whllíiífui' «M 
the iHitn^ttv Hint »hf rrnjiMfwnPHtt <if *c»l». • ¥»ri»tv 
• >t   tf. ìsiotis reliitf«! t» 'miÉit <*r h^v'   »it* «tumi' n'v 
ittil>i.tt«tM    M.inv   MMM  tw   t**rvipf»   can   •*#!»«•   (ir 
Mfith-rt .urti h\ th* tww i»«4»i»»rt«l Ann, pwfchxtfti or 
<«t» ' nit r H **»ti    tr«m   oiu>Mte    «»«re*»     Ptogrrottiv«» 
P'iMtu -   «"iiitiW   will   rnjtttrf   th*   proémtitm   ni 
nwniM~   ti>   itiHi'f   fh»  iluttmcfivi'   |>t*efn  ai  dum«» 
w»rf   tt   will  |§r<tëwc«   H  il   árcMirs  tu  4i ti» IM»H 

mintiti  ttmkìiiK   i-rrtM« faeilmr» «n»i it«im <4 n|uH' 
meni   *tl! S» reifdtrrii nW   wniM un*  h» »•*»•«>—mi v 
rf Htf    ini w. rt» tu -mite'itifrai*t HSr prixÌMctinii <»f rtw 
HHHII'N    • »ite« ih* pnnsihiltt»« htr  fitrtrtinf <t«t   t*« 
imrtHii»   fmrt- uf rttr |tTu4tit ftiitt  jjr'M-ft« ¡»r»" (frf^tf 
m   rr'.-tftvflv   C'imjitrx   AtsA   Kt^hlv   ifr^fl<n»'ii   eerm 
• ittii. s    fh.ii   in   i-HHntri**«   i«   fh»   e^rfitff   #*»(rps   eti 
i»vi"lt'|>tiiciit   Veverthrle-v   m nttt'.t ••tt'fMi the inumi 
l.tlitv    >•  HHI "tfr W'irfc <iiifie itttt'«t'ír> i«« oiifiimfc'ríthle 

In  HiHiium.  (•»*• rft|iiirfWM«t»»)i for  finta atttH   m 
veifiticii» ,  .iiiiiiiittlv Hire i»!(it»rtan*!v «r1iM-fii'»*H hy 'hf 
.(fii'i-i   tu which the new •»«•erpritif Hmén tf urei»-«mirv 
,i    h -it itile i,- |iriivii|c rt<   >wt» MiftfuirTiriK iitfr-tttrm 
lite      t    tu lime«   tint   .firivtlv   lefit'itl   >••   'he   (,r-„Im 

hntl   pr.Ke-i   |t«f|f 

In nimiv imitimii"* thr hont« htMlAng »me limi m 
which rite Bfw fn**rjifiti*» m Ht hr hotisri»! lit« h» 
rn|(i»ri»»il i- t *»n><i«i'in| -ttritrtttr» r¡*»m fh»m a 
. !t-í»i ' II» rei|uirfHi««iit MMIV rn*r>rfwi«jrt <iii WH 

tii-iNl tiiHtitH-tivr pritftrrttps ( ttnvt»iMt<i*»«l mihttttrtal 
Imililm^- iiMV I» ,iv*tlithif fi* rfiitnl 4* «tisfwtiirv 
r il» !n tht en-if M l'n»ff ••««¥* PlnMin mâkmmr 
hn-tnrv tuMliinmn iwMHtttr ii>r lnfnt mu nutrì «h- •tiirl 
hr *ti<ü« irm fur rts tri-«4*i *• rt*»t li rr>nfal •>%•* » « 
n •. animhlf Hw 4n isKm whrtihrT t> r«»fM t»r i-onutriMt 
ifs nwn fari'ittr» mtfht wt-tl hr itttpBrlmrfi Sunilîtrlv 
»ht- 'eijiiiiHiiflii« tur wcrrhot»#r *)>t»»'t» rtinv m>t '» 
.ii-.fim-»iv* m ih«« tt mav hr 4r«»ri*lièr w rftit rsrrtrr 
'lun t., cftnttrurt iw>* fariltrt*» In *nmt mMmtrr*. 
»hr ,|ttftt»tnn whrttSrt thr ftfwi Anuid frnrrrHc tf« 
nwti fl-wttH |m«i-t rn|itii nwril« , nr h*rv pwt •••••" 
ülTeüjíiv filMhliirtr-i unlitv Arm« mav hr -tn tmpnrttMtt 
•w- ( >»ii«-t tten.« ni tniV»i»tr«ctttrr *nrh n« htrthnrs 
fitr tffritti« »ml hnwiMrtff «mf»ii»vrr< r¡»n CMII tur Iftrtfr 
intfltv- tml 'trtrT»» »rrv eiM^+tii •»»»•HM'ÌM'»««»«! ^ 
rt-Mtfii lut» tii#rrftW mtwyorv m mat ni triMurnnt» 
Hurt im îhttrt TV nr* «rKi-t^rtir mifch* wH en« 
«tiirr 'hr wi«l»im mi 'Wti«l*| H- nwn 'nicle, nr orhrr 
'rtn«inirt;itii>fi fniitfirfiriw aa agatmit thr ts* ni o un 
muH   1 .trrirrt or  i«nirr*rt carrirr»  fer   rh» p«rpot»r 

*|wr^H Hw a (fiv»*n pèivfieal laquât M» tf* *|w #mn né 

irp 



H 

hwtlttw* to h» «Mptmed Ih» rd#WfWf m itwllii* 
br»w»^n ' ffotmg ftr*t ( la*»" * «**r ta«-ilitwt ind 
PUMifuromt a«*i arttwig ap A» tarit**»a wtrh • chu* 
«•#• m «fMMtntv ça»  lr«t|Mmtiv  h« wrv  «urmtíittfial 

In a frmN «ani ra*rs iWtatérr ¡«turns il IM!) i* 
tml iivcr thf i.wiatimis rimvrmrtM'r ami ).rrhii]>« 
lnw«it iMf lern it»rt ittng ran« ar»jiif •••• niiiir 
inii|»<«'t» »»l'I »-n|if>ns)ve h* ilttM>« an.t r.|iiifinMMit 
f h, .,*. ctmititlrritttKio muât I* niaattwil it' <i'• -' thr 
tw*-t (<> n   m«iiii   .11 thr* tisi   if  «»«-*• >••••.• iirir- 

4   Â . y    iti t^mi< nf    «HVUd'i V     "' • '<* 

\ 4 H**«»mtmmK HHMitdfv «»»«•H tre- t<rin^i-t»i( 
hv uw if a ruir i#f thwml drawn *fi«i tK» i*m#ricin,i 
rf ¡A'î^T hrtn» iti ti* «unif ifnlustf v '•»t* h a nit* mav 

»wort's* fit» ««>••<( im invfntiirv m t«»fwis iti m< manv 
4»n <" •«•»«•* ! hws ti miifhl I» l-trrnuneit rriat an 
iuvt-rWutv «J«»«! t<. iiirtx hvr rtm\ -. s*|«rs statatili h» 
a»Ar«|tMt* ine rt»» |)IMHIK•« (»tiri, ¡ting mstiiatrv In 
("«rrinwntHiw«» *h»rf rtw itr* hrm < an «-mi»*! tt> 
•1M*ri& twnttr point«"» nid mutfMKitis ^iwnlitT r«» 
»tal«** alr*a<4v m th* h«-tH, 'h* -ta*t CIH apfinwh 
m tur«, acting "t <ii«» ng a mm ti..n fhf ex 
!»•• M"iii-»«i   (»t    f»iahl»sH«*i   hims    nmv    i>t   vp   satis 
iit. t'.t\ 

M.'wrviT    in  .i  ur»»»t   nain  in.'ii-trifs ''n   (»IIMM^ 

attH   ftmunstatMr«.   ni     ijwnlltin    ut     lirri-tr-tit    tit">s 
var\     »ulif.iHin.iilK      HitHf     an     ivii|r     r«n      Inr 
fviatmf   firm«    may    H»vf   little    rvk-vafirf.    i<,   » h«- 
>li-'iN«ivt   f»»*W«   wi   *   ^ftiriilHf   new   ftrm    THr 
v*tnMv ni ciHxiitiim^ li. tw tiiiitiit  ifi .(itti irni  i-nini 
tri*«   cumpnMwrii    tta«    proMt-m     Fr#(|tM^iilv     trV-r# 
m*\   h»  mi  .«ttapi   finit   m  t'ir  ni*-»«* ai   '»Usint-ss   »ml 
imlii-irv   fHjtfririM*   i»   ihrichn»   irr«-l«"> ti«   tu   ihr 
t in tMti*t¡HMt'%   i>f  (île  nrw  Um     VMV  P#  rt   t<\  \<ut 
,t-i •    «•.   n»«Kia    in   lh#   ttaut.  <i<   rat««   il. avui   hum 
»llifr oiiimWif» <» (iMI»T««W kHhk »< imlu^rv  in thr 

•miw   onnitr\    mitv    ttwrffur»   pruHwr   -litimrriiuslv 
miNlí-aiiiiig   r^timaH'»   h»r   'h».  M»-V>    him     \1.>r#«ivfi 
the   very   t»t t    >i   nf»i»»n  m»\   'imk*-   trw   iwi'.iir* 
ittriii- ..( tH*  «*•*  »rw <4t*tin<'Mv-F 

I >e<|)it* titr 'a/ard» if 'ijuiil u«e •>• mrtiisiri h( 
uff* à- a -.nh-iinutr hir nuire |>«nwmknn; <>nt\ 
!hi>r<»mh meth«ië» ut r^immr rrtintrrmem H m 
titHuI tur tKour n trV ifevrlnfMirttt tiiiHiunm aifii 
ile« r#v lowing HtrermM* Dì iwniê to ttmvr thr h«»rtll 
i.t th» en\»rwfnr* ni n«h*»« m wtwtry a« a vardMwk 
*,i ^ »urnifig to 'hut* wh« W'ittM Mwiwlv lut««- 

r tin» liftm n»Hrrv M m intrrrtific hi IK** thm Mit 
.nvfmiirv Irv»»!«. n» »U l nH»(i SMtrs rrmntit • hirw^ 
4t the cwH iti M»r«h l'*> w»i *<)IIHI t<. fil | (ayn 
*»1»MI M th» ritt* .4 »»i«--, m rt* hrtt nnart«-t é 
!•»! Th» v»riMtf»ii frum tHr HVîT atl «vet^f** 
i4 4i#»"r»tH| irMÍHstrv gfowi'« ww ^ilxMmMml f~ïiu- 
WHftutartiircri >• »tir« rali and airi r*ft \m i* *»>-'•'• 
i »rrv'inf mvet&urw, «^iiai »#. "Ä <!„», "nulf* «hik- 
irirtmrtMlurj-rs m Huècrv |.riii1mts iati liit,»l itivMi 
'.if»« f<)iiai t< mtv IK Uv *•< •» * [ »mini-«.» 'IM--» 

ì» aiiMi a -.ul-taflii„i \.n i.<l...n '*"*<-< n • >«ii ilu.ii 
Arm» within  th#-  «atttr ttnli»»trv 

^ hMt   iti   ''ir kr\   '« hi*  ''ni      tinnii.tiiv     i HII»-IH r 
nmniill^wifirt <i ilrriMo«  'n ri'n   im »IIMI irs oui«)  M 

SHIF»  ut   ..AI il.iv* "*  ,,,!  «luv -      \   nun.  n     i   k»'\   n> 
inn»!-»    ir   ltn"rniiii.(irt-.  m    iniiiinn   i>iii.      ,H  I» 

KifniiitMl * 

It    i*   ll-rhli   l<»   itiv lik-   im • il'..! li *     irti.   •'.•,.     ii t 
fia«.-.»-«.,   alni  riifl*li)*'t   ihr    li'i-'inmr    .     i     i , 
il    f-ai h    .i-lMiratrlv     In    ihr   • i •      t    '   un -i   'i 

M»IINÍ;li'tllli'f>   i«   l   inni'      «  H i.    I.  I-   ,\ .'     H 

vw*!"!.   »<>l;i¡~   <Ni>Wf(l   thil   'lu   -hf.       '.!-      . i., 
mi»i#ri,ils.   wnrk m |»r<M < •»    in•!   tin•-• .  '   .• • »I     «     .- 
rowifrtK   ri|HMl * v iiw 

k . .    ih-if I' '       'hf        IM,        '»*(, « H 

m4il, > * il 

I    i'   si        II  I     :!»    Il  I  K-V. I       M-\        i*        11-- I 

If-«-!!      till       III-  I   Slllll  III I i«      III   |i.   I      il 

.i I hf .inn« ¡pal«  I     tu     '  iiortK     .1   '.' n.i",     r- 
m      -i ihn Hg    hiiis'ifl     i..-1-,       .1..  . i|.'\ ili,      t     (• 
»uniti 'w   ' rlalt-il  tu  'Iw    nil .i '|i.ili-i     ...l.,ii, i   -.di 

'• Th*   vuliiww irf   SHMV   -itml.-  itfi  (i I   M    ..i 

'•*<   I      l|{rtltl-t    tl'.'l'I'MrlU    *hl    i   l't(¡r-    'I..|t       ..II.'."   I     ,.1     ..I- 
twin      i-vi-ra) fm-tur»   m    I-I|H>i -^r»t   u • n      . IKIHMHI 

I>   '      Imw   manv    lai -     -un   -.1   , il il   • («    11 . i^ 
II-I.II-J^HS   .ii..ii^lt   i r. tit. ti.in    ,|/;(.iisl    .iii.n.iiK       <t 
I *'   H iimiit-iii   li'.il    nu»-       H. it   i-,    t.!(    ii.t..' .    >i   <!, .. 
li--|.in fit    tut     lit   ilf.lfi     '-t      l     '  l|<    I |v      tin,   ,i !•      - „ 

-.i||i|ilH-'     I-    llt'Hl'.V      III ll-|..||i.il •••. 'I.i        infill I -,       •!! 

hunt   L'I    tinnii   Itali     ^ln|.i.irlii     ,i      -    th   .l\ ,  i     t. 
'. fHI'ifV    !*   Until   if'-1     I   ..tivi!>#'U      'I     I    tiili-t^'i ili 
titt-fii'^r  is fh«. sunti«-  t   t   mait»- '-     .ilii   . ..tm« mi nt* 
inrt   kjr   ha-   hr;r.\    irlt-r   i,,,, l, : ^ -,    •! .   ¡,T u   .-.• n 

!c;*ft   '¡iii**t.»i   ihi     '.in   -f.     irf-  i..ti^   tt   I      tu .,,.'> 
•Ink-   •••   thr   . iinifniii* nt   m-   ¡t».I'   tti  ' 

•i i lii-a-1. i-flan-.l <• ti -.iitt-taiiint i- hi- ! i-it "li 
ahtli'v ut 'I.i- Hi»» .t ' t* 'iiattt' .is . m i(.| li- i- 
rhr ii» it -nek ittav • iiv -lir»-. • '. * il '• t».. |.i .|. 
ariliitH-n •»( iiiirt t ii|iln»i in ihr H>.» fin i» pi n-t 
'«-i ails.»-     .<   his     .Wt.    ;.IHII;I'    in     .'t%i   II'H in I 

stiîk>*i»   i*   traiinii« H limn   pi thkrti       i   in   i 
tin. l   Vf   'iM/afK   m    i-'ii iHtlitfriit     II    nan '     - .my   'In 
HtHnw    nl    items   *',ith   IIIU«I    i*    in,...ili   I     i    .     .-i, 
mt|.tf     »lii-rr  rxi iia>i|f<     |IH>ta«.     i     .i.,fi    r.    -   i. ••. >ns 

•m  hf*  nn(xiri   il "Wlfrials #NMH    'I»   ;ms>!   ihti*    I.I 
irtwrrti|.tM.ii   hit   (•    • liHniff     in   *- «''in   > .it    • »• k. ti • 
turns    «   thf   ti uta iili'v    >| forflyi i». h„ui|»   -im^rsi 
thf   m-fit  ti.r  ' nifi-'   jir<w#i"vr  a» • u 

It   11« ft H   ilai   lav»   'tiarf '  ais  i  •      '.i 
ntlii- >    .iii.l   ¡ttilM iiiatK    •'    ttttiM   'M 

-i lit.      i. 

.la-'aff    |.ri|ttfrtrH     with    k.*>-t      »...)<•.     h,u      !    ' 
•if».Is    tre  hi((*,lv   ,)irt 'tH    inft  siihs- I.,II. .,   4if#i< ii'i 

íi* 11. tti^  ^' m ' 'it»    i       iti'        ,   t . .   ¡, 

If '   ai -   f r   H     ,   nu.n  a r   , tl    .,^1   -It'.       ,f •   - -      i( 

•tu     s.,i.-t       , ..••,.,,.,.  i      I   (. 

a    -iii|¿ !i      ' alt. t 

\   im' ,f i  i ,ii,snti" (f .i    ,t   i   .   • i . i>    a n 

,!  , k s    U-. t '.      i.    'I..     -    •   ... ,i,       '      . ,        ,i      a      .,-, 

I •»•-«•   !       ,t,«ilK ti   •,      ..     <      • i •••t.i.v 

II <l I'      t'lf     (Hi   UH    -I   I"-       ll" • -. 

* Fi^Mrf* are  trian 
••»•wr'tig    .irii»watii»is 
'   iHMffl*»!(*!     sffiff,|if, 

P*Fif»t-m#   t IÄ 

ytavrri* hta»B. 
At si  aimrt#.r 

aw»t f f ^*nQt  • 
#    W aatungfit« 

,a   'mw' 
I*.«    W-< 

»     s . A '¡«fati«» 

Mai'- 
M 

-   lit, Hm   fi. 
'm« Hit'    li 

,n.l 

\r* 



iati-    i   ,n   «lui'   |iriKiii, mm   I-I  iilhi-r   'Irin-   KU   ,,   fHIM 

uni    ,r   'M»-   tu.irkit I>K    >it u.. ' ii >ti   i-   MI« h   III'I    i.ilei 

»•'mil   i » it   l* li. r   t\    i  tciii|nir;ir\   ,tiut<l"W»    it   ttiav 

i   |>. •» • ' I«- in >>|>crale priHli ntlv Willi rela'iieK   •mall 

.III       il   .!<-     '   •' <    I'llur    h.llli1     MMIIilU^rtlf'M   ni    i 

H/. i-otirpi'ie it! i Minili» competi! r-e mark't mat 

i.M Militi .' 'li) in' UH tli il then 'it- in. llltemip 

'n H     .II   i In ir   ihih'i   in  »en m   the  neeiU  ni   ii»wh 

X   ilnrl   i .«in     It fi rumian!     I     In    M/'     it   It« 

ir       ,c        t.M ks ha'    ut    n iiiinn>\     in    pur h>ie 

l|' . I j .      v.1, , . ,|.   in.'I l'I '   i * . MM   lllll      pi ill's 

 k     • ••'-•'       litf«' 1"' 
1 n  ail'li'i' ill..I    IrierimiMflt is  tli*     nil1, ink   Ini 

i•"   .     m uni     m   il*   ¡UHI    >i iiiil.Mi'-     !'   'nm 

l/i i- • m       'iinrtit-i  "••*!   ¡'lien   *ill In    in   ' ' •»    'iitiin 

'      t .»ni       |iei,(t>     A'ill      lnWCt    lew    -,   nl    itmk    il,   H 

'     • 'Hi      ultimili       -    lui     ileal'.    "I     higher     prill 

(In i. i Mik t... inni' • iiiv'-tiii-m- i- ,i *i Mi iilat h 

ini rt.i i i..H>)il. i iM.ifi in >he ran' ni i . .in) <;imt'* 

imp' rt'ufc? ni;il'il ' •* miti rtaK IMHII ihr-'ail il ' 

'"ii l'in il» •lui' ut he liiiiiriiii I'litrciin is 

-ni 'i.i " rapid i"! huge hang*'* I hu» i m.nin 

t.ii't'nii    m    i    u'r\    experiencing    ';ijiii'    inflation 

11,11       |lll 'llpl     I.    pi "left     hi*    CiiStd      il     lfll|lorte(|    in» 
••'l'i » maint nniug (htmrmall«, ìHHO -Imk 'evels 

I       Li        iiiilttti"|s       i    wiret i mi   supply     Ulli    risinK 

pi ii    s   itii'ii 'mi'I  tur   in   niliinV anal vit  Hi   haw 

• !i i Imf i*iwfi'ii i«il|i »e- -it | if i«-«' "s|iei iila'ioti 

i'"'r    .' -i iiiiUt   |>r 'i*     imi    it   niiitfi'.iii supply 

\   tilth    tilt i m IMO'      I   ri*    material   ittw-n 

t.'i       I«'   i-U   i»   the    ri ml    ut    - arrvrng    ri*    material 

«- Pitie   nn   iiiii     'he      usi   ni   iioi age     ii. -.i   ni 

'nu util ii|i ptipett, 'Hurí nimraw pi "ter 

.nn   'mm "iffl   nul the r.ik      ii |ih\   «al itncrinríttiiiii 

llirulg     ttniatfe      I   i is       ^ilM'tli     I'll'      liten     ut     critltal 

ini|Kirt;iiK '    partii ulaih     ')   thf me    it   rompimenti 

I     miniti i il   pnnci li    .iilijeil tapwl      han^r   m 

•trug«, tri 'l»e liHint'Ii »Hit cinti ,it ot note--.enee 

"I   i'rii'tii til.ii   inventi >r\   ty(>ei 

*  un  'il     i^ntnant'     '"  mfitiifv    Ir'ili    par 

lit   ilar'y    m   tin    i.i"«*   ni   r*ew   rnterpriiei     n   tht     te 

• 'ni i' i ni i ir« *»f einem arut innil rv re« iro~ I' •* 

ii \ ti i unterem tin»»»» flit protilrrti» ut i cu il' 

•iti'! tip In 'I te rei, .rrf keep,n$; ''»f list moviti^ stmb 

p.ir'n marly ni i ' IW1 »her«- the ninnili • •• hnV'-nl 

iti -m   m   un i litui v   li  I irgr 

I vie» minim      .'t  rn.   mi ritmi ni  m   '•••>•» '* 
pnii i 11   ne»f»*tieii r 

X«    In   name  logge-li    rhii catrgtiry   ot    t.venioty 

c >mpt'»ri the gm »It»  IM  the   ^>r *fsi  ot   nmnutai ture 

! !w HilHWir irire'  i »liie   nubili'I '" working prme^i 

ii'i»-nt'>r\   ,i» .««v   iwrtu'til^r  faßt re|»re»en»i   *   nn<i 

" 4»M>n  ni   *ll  (he   ivmti,   t,«ig««e<4  '»f»  in   >h&   'iute  tu 

• rtiHllv   c*w(<èetfH   pr«w<Mr!s 

ii» \ kex k't*rn'iH»iit •! it» «fr .t m jir.ices. 

imriH'ii • 'lie leng»'- "t time i»ece*mri ' imink"'' 

*'i»-    protri«    it     '   iniitm M«ee     * -   fxtrem»-     lin-tri 

m« rin^fff tin' 'hi r»tie t t tuoi ctftfttiig 

'•m»f'iit»\ whirr *Se ,ifiiir»>« if |{r»ilim¡ pi • r*i»n(t 

- i nun if nul ¡tdrliing MM\ put k»gm|[ i>—eet« -rth A- 

iieat'ie« tHir-nslH *nktM le«« »•»•n me Sa\ \»tttr1H\ 

'he «tMiinj twntuMtv i work in prnrr*. «I 4i*\ po»n> 

m M toe »if! '•• -leg <iMe m rekrttmi to attuai «tie» 

In iiniirait the nwimfm 'nrcr of large nrrr.irt nor 

untili inn ex|>ect the prue«« of pf xlmtion ,IIMI 

siswniliK irf the roinpln ate«) ¡t»r< r*H lo mtiml 

•vir fiions miwthi. M> \\\*lt the ^irrmfi intiipinv 

mi|(ht mtii-'p.iie i ii/itlilt i-ontimntig nn ettniini in 

K'MHII  in pro» i m 

.'M Tlie extent in which the pru'fmtioti prnrri* 

ii i urtrtmiiotii nn will «is«! I* import,ml .n W- 

ieini!»mg tlie Mm oi v»"tk m pfoiem invitwoiie» 

Kr eaanipir. tlte urcMt! mtmulm liner wikmg im 

m inter fur .IUI <ircr;»rt mijjlit »ill fri i. inlmr 

¡"niliwtion conti h\ 11 inking tlit whole it t minor 

tiii-'iililv m one prodtMlHin run even though mmv 

ot iheie ,isiemhl\ itemo WHIIII t»t»t lie nei-ii»il In 

tni i!    <ti*emlilv    fur    maio    wiimfris     Timi     A   (fio 

mi whether »e priMhiie conip'nent* m Ittftg ir 

ih. t' rwis whkh n «il • ' il tlvoiigh» nieretv it pro 

(fin ton profitent, hai lefinMe inipltrationi n in 

ihi ^i»e of work m ptofess inventor\ It nltn ihniil'l 

In- i !e»r thai tni itHerrttfition>i in 'he ñ<m of wirk 

tht  nigh   the   ministri .1   rsf;ihlishment    »ill   have   'he 

fi-i i   ot   hi nsHiiig   wrk m iirnten   inventory   'i'vel» 

n ¡.dive tu miti   The new hrm tonimoiiU e»|>er>eiices 

A   litrttftv   of   iinnrhe'fuleil   Htterrittwinni   in   »ti   pro 

'hu five   activities     itwf   e<ttimwtw  of   wirk Iti |irore*ii 

re.ptirenieitti shiiu1 I lake this, fail  into  mount 

\n -ukutiiiiitil f.titii? infliieni ui|¡ m prncttt» 

mi"i«oiv level. Hi the inioMttt ot v.il.ie adite'l in 

rh» pruren of mniuitarture Inexpeiisiie prue-te*, 

ri ill il.otigh "• lung (ItitatKm, intiv imi ,iHil up to 

ve-v   stilisi,mtial   monetary   reqwretneiri > 

7     f '• !-rmtmml\    ' tht  >nwsim,*t m ftHt.skrd ,/.»",• v 

(«i X hmttr <4etern»inani mf the trvel 4 nnisheo 

(jiHKii invetrntent m fhe *httttv À rne firm tn mnà 

i>i.MliH-tton unci salt- If rne componv is fwrtunate 

enough 'o he thle to pioittire (inlv agamst nrtn inl.-T 

iiitf to itehver the nmshen1 prneitirt* to the r*MHomer 

ti thev are comyleterf IMI nW»lltorv of hntufieif giMwf« 

mil he altWtwtt entireh ;ivi»toVH In this tntitance 

it i- iMi-stble t«i hi thi pitteru if »«leti compleielv 

i he parttru ot i in H lut'ion V the ottt*)>wte extreme 

.i the i Titmntancr .»f the . anner irf |>ei»che« previ 

"iisl\ nterreel i•• whi mini pitnWie hi» catmeel 

i>e«r»ies when 'he treih trutt np*ni Very lAelv 

he will I* ahli io «ell >ver the entire ve*r ron 

ie«ttientlv he twist hmW itp high stnrfci it the ruining 

iea*m  anrl IttotV  »orwM"f  t.. tVieir  graifual   i-erfiM tum 

•ver   the   , »lemIn i   ve»r 

'•      The   r«mi|W«ttve   •Muatiim   (*f   r«e   < ,**enrn* 

• ri   t'»e   'iwrke'   »ill   h«ve   *   map«r   inffwene»    in    he 

net i..r nntwheH inventorie« ( umptMiies m i highly 

'n mralih» marketing iiotntMm rhaewcteritetf hy e* 

ce»-   .Irnunrl    mai   he   ahle   l"   emrry   limited   morks 

.( 'iriiihefl fntxts let not '* haiflv httrt hy nee»«ton«l 

•n.itttliti in (Ml >rnVri iirotwfitiv Howerer m mnre 

. in'ipe'trive fin »nrtanre« the wwumfaciitrer wtH 

no« * »h m ri«k the w«* '•< IEM-S that nttght htve 

See-i  marfc» haH he no»  h*en mit   if  storfc 

TV   ihihii    "i   forecust   stik»i   with    tcciir^rv 

i 4 ••te»Ser fetern«inant fif tne Ififh of tintshetf 

grilli It the 4eWiir»if fir 'he >mt>an\ • p'nHiirti 

is stit' leet hi ihttrp «ntl M^tredietahtr nWtiMMMnUi 

relato eiy »rgr «<arki imtst ht iarrt#d m or4er to 

prevent   the   («••*   i/f   «ate«   *hti«M   orrWr«   siietoenlv 

\m 

J 



M» rra*t I nfivrr<«rlv »harp ¿itti imrx|*i >r<i ilrrlntrs 
MI <>r<!*r- iitav km<l '" » t ij>t<i u, LMIMIIHIIm rt hmslwii 
fixxlt. «Militi prothlrtNin »tiSrilulfs ran '*• ,«l)ii*tril 
rafmMv 

irfi   'Mir «•*<!  !• >r üm*h >l f«««!» MIIK  «IIHI *itli 
tllr   lOHIflftltlV«'   IM>r(|   tuf   uT'i.ll)   <ll»l'li UtHlH     li   -»I'M I» •. 
in il* «nirs terrrtotv Niwuiallv il al«--- *rr um 
irnttatr.l MI a »mglt' groKra.prw. al ar'-a a «nuHri 
«iiHHiiii irf ftmttlifH invntocirs is rnji 'ini i'i.m >t 
a «mular tulutnr ni sal« s i> MiaoV "vrt t irn unir 
irn, whrrp it wiH hr iircr*»»! \ '•. carry si|tist.in'i.tl 
st.icks   m   varum*,   regniti.1!   wf»rrli"iisrs 

iri In nirfuNtrit's m rutiiilTWs »iitit -.»If- m 
11 »iiMftwiirnti 's thr elisioni, irivruturirs it Nnistirif 
(fMiiK wilt imludr tlir stm ks >>t 'fisf-ilmtiTs Vinili 
thr rxtrnt irf the .fintrilmtiiin twtwurk will .iffr. ' ''it 
Irvi)    it   tnvratfirtrs. 

if) \ *iKlh fatili atfrcting the siar ut fini-lir I 
yiMMi., imrnttirv io tlir vartrty if si?r, -It.i|i*s 'ini 
tm»n>ls it th» c<itii|»«nv > mitpiit («rwialU *f waking. 
thr fewer th«* mtWwr ot rtt-m« m the Imr tin •*«, IIUT 

t'ir- total lutami«- it invtiiiorv iiTtssary ' • -«'r\t»r 
¡t  give*   Iryel irf   *Hlfi (leni*»wf. 

*    AVv iiel> rwmawii <«f tki mtfttmtmt m m ••«'«/»/K» 

\* m thr i-aar ut invrMitrv it is |Mi*«silil» l'i iimkf 
mugli ritim**»* <«t tin '«filimi mvrsliiirM 111 rirnv 
linees by rrtrr«»««-»' tu ili» .»penem«- .if uthrr tu ms 
'ratislatril in t*ri*Mi id thr niiwfwr M .lai- rhr typnal 
itili»«! - iiti*t«ít<4íitg hrftwe if 1» paid IKIM. I» might 
I»- ii'itrd that th» inyettnwnt 1« mnuhtrs i»t all 
l tiitrif Mate* mMMifM'tiM-rrs OH .ÎI March I'lM i,u 

re»w»t#«f * day«' ink's «t »lw rate uf Mk-» « tiirvol 
m tb# pr*cr<fc*ig ijMartii * \g»i*), lHna*v«>r. m taws 
nvHrr* more than vet y rough acumula» ion* irr 
rri)»tir#H rt 1» 'isnally iir^raM»1 ti, luuk a< ttw ^»»«•itM 
'' 1 m««taiiris it rhr (mrtii uJar rtrin nid thf fmtiir-. 

fhat ««• l*#ly tu   trtciimtM- that  lrm> invnnn*m m 

••iv» tartof» »rr  |wrti< ulai•' v   «n^iri^nt  i«i   -.hHliiMx 
tlw   Mm '»•  th>   (#«rti< iiUr   drm >   iiiintMroi   in   'r 

(•) Tm (ir* M th»- r«i*t* ut i rid« norninHv 
frtmMMf rt«#<i»r»»»r» J»K%I"H w.ifttiv if ufAi In 'iH-nr, 
»•rli new tVwi 1* frw tn «•»»«•ifv wh»<»'i'i^ t«*ri«s it 
1^» l»m !M»H 0% fliljwMv»* Mtt rtrrum«tMM-»t I on 
twvtklv rt m««f mW imlv fnr ( a<h iw»-i|*livrrv in 
nr4w tn «md tvttttf up tun«*» i« r#r*ivaf>«>» JUVI 

filfcuH ¡<«<i (trttl kMMM-v If rh» iirrn« 1 H I tm »* jirixiint- 
in «ronf pmntfh N may w*M Mirrali m <»i¡ »i m^ 
t«r (••*•< 

M1 ir* fimimnni» fh» iiiiuKitivy *ii'ii»*nni «ill <•«• 
41111«» H»n« th» new hrni >i#eT M» i-«#nii»t. i-rctn 
>erwt* M IMM a« ypn«riNH> tt* thn* n#»f»«f t»v nmi 
l»t«n mmtutimcimm* I« H»r ( "m«H M»N" 'iwf i 
iiuiwhn irf 'i*h»r eriitntriM p»rHriii»r ti^wi» •>• %alf 
h*»» Nnrrunv tra*tt««.niil for IMHV yniwi IHW»« Thu« 
! *M#<f •>!•«#« mniMH»rtiiTi^i .4 »Ht'HwiMn N«v» ».iM 
i« »*TI»I# n< e»)th imimnit nfxin i^liv«>r% n> ft<^r 
4wit»t ri#m»T« wHilí m»nMf»r*»f«r< -4 Mwri w,rt 
twixfiirto »Il un M" m« .t 2 H1 n*t II lh*> 1« 2 twr 
HH# flt«r<iwM if p«vminf m iw»ñV ¡n |t) 4»M «M wt 
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permit payment of major expenditures by cheque or 
draft. Usually, a portion of the nominal bank balance 
is immobilized in the bank's processes of collection of 
cheques and drafts deposited. The projection of the 
minimum balances required to meet these operational 
needs seldom is very difficult. 

(b) A seond déterminant of the need for cash 
balances is the extent of routine fluctuations in daily 
receipts and expenditures. The cash account serve« 
to absorb normal ebbs and Hows in funds from day 
to day and week to week. 

(c ) The bank balances also reflect the desirability 
of advance accumulation of funds in anticipation of 
major outlays for such developments as planned ex- 
pansion of inventories or receivable*, income tax 
payments, debt repayment and purchases of major 
items of equipment. 

( (/1 A fourth, highly subjective and highly im- 
portant need for cash balances stems from the desir- 
ability of maintaining reserves of financial strength 
and liquidity against major imex|>ected needs. Ac- 
curate prediction of requirements is particularly dif- 
ficult for the new enterprise, and generous cash re- 
serves can protect against serious underestimation 
of routine needs. Further, unex|>ected demands on 
cash can come from interruptions to production and 
sales, due to such events as strikes, transportation 
tie ups, or fire or storm damage to production facili- 
ties. Sudden declines in sales or unexpectedly hign 
expenses may create major cash drains at a time 
unpropitious for borrowing or for raising further 
ejtiits. Moreover, a firm may be forced by compe- 
tition to make heavy expenditures for new, more 
efficient plant and equipment in order to cut manufac- 
turing costs, at a time when new capital is relatively 
unavailable. < Mten adverse developments setting up 
heavy cash needs are coincident, so that pressures 
on cash are multiple in nature. In this connexion, it 
is interesting to recall the wry comment of an 
American sage, Benjamin Franklin, that "in ad- 
versity a man can count on only three reliable 
inends a faithful dog, an old wife, and money in 
tin   batik". 

( »n the other hand, absolute security is impossible 
for any enterprise in an uncertain world. Moreover, 
maintenance of large amounts of unproductive cash 
against possible needs dilutes over-all return on the 
investment as well as boosting total financial needs. 
In the last analysis, the judgement as to the size 
of the protective cash reserves to be maintained repre- 
sents a balancing of risk versus cost considerations. 

Also important in the determination of the op- 
timum size of protective cash reserves is the assess- 
ment of alternative methods of providing reserves of 
financial strength. Thus it may prove on balance 
more desirable to maintain open but unutilized lines 
of bank credit against the possibility of unexpected 
needs. In other cases, equity investors may be able 
to invest additional funds if the need for such de- 
velops. Altogether, the possibilities for developing 
alternate sources of back-up financial strength should 
he thoroughly investigated before it is determined 
that large, protective cash reserves are necessary. 

10. Projecting major sources of funds 

Above we have discussed the manner in which 
the amount of investment in each of the major asset 
categories can be forecast. The total of the projected 
asset investments represents the gross need or use 
of funds by the enterprise as of the date of the par- 
ticular projections. Now let us consider the sources 
of these funds, or in accounting terms, the liability 
side of the balance sheet. Sources of funds may be 
usefully divided into three main categories: "spon- 
taneous" sources of credit, negotiated credits, and 
owners' or equity investment. 

(a) Forecasting spontaneous sources of funds 

The term "spontaneous" sources of funds is a some- 
what overstated label for credit that the new enter- 
prise may normally expect to enjoy without special 
effort or negotiations on the part of its management. 
These include a broad category of diverse items under 
the label "accrued liabilities". Usually it is possible 
for the business to receive certain services before it 
must pay for them. Thus, in many countries, it is 
customary to pay executives on a monthly basis after 
their services have been rendered. The total of such 
outstanding obligations at any single balance sheet 
dite may be significant. Significant accrued liabilities 
also arise out of the fact that taxes on the income 
of business units usually are deducted from income 
well before actual payment must be made. 

More importantly, if the new enterprise has rea- 
sonable financing and prospects for success are good, 
it can ordinarily expect to buy raw materials, com- 
ponents and other routine items on the normal credit 
terms generally extended by suppliers. If the amounts 
of purchased materials are large, the level of normal 
accounts payable will also be sizable. The size of 
the accounts payable then is a function of the amount 
of the firm's purchases, the terms of purchase and 
the promptness of the firm in settling its obligations. 
Normally, it is prudent to assume that trade payables 
will be paid when due. If significant cash discounts 
are offered for early payment, management must 
decide whether to take the discount and forgo the 
additional credit that could be obtained from sup- 
pliers by forgoing the discount. Unless the costs 
of capital to the enterprise are extremely high, it is 
normally advantageous to take all available cash 
discounts. 

(b) Projecting sources of negotiated credit 

Flarlier we have spoken of normal trade credit aa 
an important "spontaneous" source of funds. In a 
great many instances, potential suppliers of Hems of 
p' -. and equipment for the new industrial establish- 
m are sufficiently anxious to achieve sales of such 
volume that they will be willing to negotiate special 
credit deals. Thus the new firm may be able to buy 
major equipment items on extended terms—as much 
as five to ten years on important, long-lasting hems. 
Special credit terms may also be available on routine 
purchases of materials. Normally, the chances of 
getting generous special credits from suppliers is 
greatest if the following conditioni character»« the 
supply situation: 
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(i) The main producen are large and comfort- 
ably financed themselves so that they  are 
in a financial position to extend generous 
credit to their customers; 

(ii) A variety of suppliers make products that are 
essentially similar; 

(iii) The major suppliers are operating at less 
than capacity and additional output can be 
accomplished at low, marginal cost ; 

(iv) The additional volume of orders from  Vw 
new enterprise promises to be significant and 
continuing. 

The main thrust of these comment is to suggest 
that it is often to the advantage of sales-hungry sup- 
pliers to extend special credit to new firms which 
promise to be valued customers. The possibilities for 
such special terms deserve thorough investigation as 
the amounts of potential credit are large. 

Commercial bank credit will also represent an 
important item for most new industrial firms. A 
reasonably well-financed firm with attractive pros- 
pects can normally expect some current credit from 
its commercial bank. ( >n the other hand, bankers in 
a great many countries are more familiar with the 
financial needs of agricultural or trading firms than 
with those of industry, and may therefore be very 
cautious in evaluating new industrial enterprises. 
Consequently, before much reliance is placed on bank 
credit as a source of funds in the projected balance 
sheet, it is highly desirable that the attitudes of the 
commercial bankers be pre-tested and c edit arrange- 
ments made as precise as possible. Furthermore, it 
should be kept in mind that bank credit may well be 
withdrawn if the enterprise encounters difficulties. 
Thus, for the new enterprise, hank credit is likely to 
be a significant yet not thoroughly reliable source of 
funds. Further, as indicated earlier, in many circum- 
stances it may be prudent to develop unused bor- 
rowing arrangements against the possibility of unex- 
pectedly heavy requirements in the future. 

In the United States and some other countries, life 
insurance companies and other financial institutions 
are prepared to make intermediate and long-term 
loans to industrial enterprises. However, unless the 
new enterprise has unusually favourable prospects, 
or can offer some valued security such as tr cts of 
land, the normal uncertainties surrounding new 
ventures are usually sufficient to turn away long-term 
lenders. 

Where the new firm has been successful in negotiat- 
ing with i bank or other institutions, the length of 
terni of the loan may well be a measure of the depend- 
ability of this source of credit. Management may 
make firmer plans if the loan is covenantee for a year 
or more than if it is merely a revolving lim of credit. 

(c i  Equity sources of fvnds 

In normal circumstances, the owners of the new 
enterprise can be expected to provide the bulk of the 
funds necessary for operation of the business. They 
will share in the pronta above the return of interest 
to lenders and they must absorb the principal risks 
of the enterprise. Equity investment for the new 
business normally takes the form of capital paid in 

by investors subscribing to new common shares. 
However, the base capital will l>e supplemented or 
reduced according to the projected profits or losses 
of the firm between the interval of its inception and 
the dates on which projected balance sheets arc set 
forth. Thus, preparation of the projected balance 
sheet requires an estimate of a profit and loss tor 
the firm in the interval between its inception and 
the date of the projections. Seldom is it easy to fore- 
cast accurately the operating results of a new firm. 
However, the requirement of a new profit and loss 
forecast in order to make a projected talance-sherts 
forecast of financial requirements should not be 
viewed as an additional burden. Certainly, it is de- 
sirable for planning purposes in any instance to 
prepare forecasts of the estimated results from opera- 
tions. 

A few useful generalizations can be made regard- 
ing the projection of profit-and-loss statements for 
new ventures. General experience lias underscored 
the importance of conservatism in predicting the re- 
sults of operations for the new tinn in its early 
months and years. Commonly, the costs of getting 
started in business are inordinately high, and ire 
quently combinations of unexpected problems fotce 
costs well above what might have seemed reasonable 
estimates. For example, it is normal in the new 
manufacturing enterprise of any complexity to en- 
counter problems in training labour and supervisory 
personnel, so that a high order of rejects and ma- 
terials spoilage must he exepcted. It seems good 
general advice to suggest that the projector should 
expect the unexpected and that stich unexpected 
developments will probably be unfavourable. The 
thrust of these comments is to urge that the estimates 
of near-term profitability for the new venture be 
made on what the projector regards as highly con- 
servative or pessimistic assumptions. 

11.   Illustration of the projected haJattci  sheet ap- 
proach 

Now let us provide a brief and over-simplified 
illustration of the process of developing a forecast 
of financial needs by the projected hai ein sheet 
method by reference to our earlier example I'rogie.- 
sive Plastics, Inc. The principa! promoter of the 
pro|Kjsed comjKiny is Mr. I. M Handy, who has been 
serving as executive vice president of a plastics linn 
in a different part of the rountrv. Anxious to In 
bead of his own operation, he ha- Mico-eded in 
persuading friends and acquaintances to invest in 
his new firm. Total commitment's from the«- friend. 
amount to $300,000, including a $40,000 investment 
of his own. He has dei ¡ded to try to in ike tin. 
amount suffice, although two l.irye investors 111 i 
indicated that they together could supply an 
ditional $50.000. 

After careful investigation. Mr. Handy found a 
large industrial building in which two fl<«»r- adrqiiarr 
for his needs could be leased The iie<-r¡,iary electric 
power and basic facilities were already available 

After careful analysis, Mr. Handv determined Hut 
the new firm could expect to achieve a sales level 
of approximately $J(T>,(jMi a month by the end of the 
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first year (if the operation. The sales were expected 
to remain at about this level for the next two or 
three years. 

Mr. Handy sought to minimize equipment needs 
by procuring only three new compression moulding 
machines. A fourth machine would be purchased in 
the used machinery mirket for a cost of no more 
than one half that of the new machines. The used 
machine would be used primarily to provide stand- 
by capacity to cover peak-load requirements and 
breakdowns in the new machinery. To minimize in- 
vestment in equipment, Mr. Handy planned to 
operate new machines on a three-shift, 24-hour 
basis, even though labour on the second and third 
shifts would be paid somewhat higher hourly wages 
than for the first shift. Other fixed asset require- 
ments consisted primarily of polishing and grinding 
machines ft r the finishing operation, materials hand- 
ling and office equipment. Since the costs of the 
(K)lisliing and grinding machines for the finishing op- 
eration were modest, Mr. Handy determined to buy 
enough of these so that this part of the operation 
could be accomplished through single-shift operation, 
inasmuch as the prospective employees for this opera- 
tion would be women, who preferred to work day- 
time shifts. He estimated that total outlays for 
equipment would come to $263,000. 

After intensive negotiation, Mr. Handy was able 
to arrange deferred payment terms on the new mould- 
ing equipment, so that a large |>ercentage of the 
purchase price could be repaid over a 36-month 
period. 

Mr. Haudv decide to forecast his requirements 
after the company had reached its anticipated level 
of sales volume, which he believed would represent 
the time oí greatest financial strain for the firm. 
Since this sales volume would be reached in ap- 
proximately one year, he decided to project require- 
ments as of one year after the company began o|>era- 
tion. It would take some three months to get ready 
to begin production, so the balance-sheet forecast 
would be made approximately fifteen months in the 
future. 

Mr. Handy wanted to operate with a level of in- 
ventory that would provide reasonable protection 
against interruption in raw material flows and sudden 
spurts in sales. With this policy, he hoped to avoid 
production stoppages. No marked seasonal pattern 
in sales was anticipated, and Mr. Handy hoped to 
produce at a level rate once sales had reached a 
certain volume. 

Mr. Handy estimated that raw materials would 
amount to .iliotit 40 per cent of the total cost of goods 
manufactured, which in turn would amount to about 
$150 000 |>er month once the $200,000 sales level 
was reached. Consequently, raw materials purchases 
would approximate $60,000 a month. After con- 
sideration, Mr. Handv decided to try to maintain a 
supjklv of raw materials equal to one month's usage. 

The   requirements   for   in-process  inventory   ap 
loured small. In order to ensure that the labour in 
tint sin ng   the   dinnerware   would   not   he  left  idle 
due to interruptions in moulding, Mr. Handy decided 
to carry an in-process inventory of about three days' 

output of the moulding machines, representing about 
$12,000 in total value. 

Mr. Handy planned to sell his tableware in sets 
of 30 to 60 pieces. Several different designs were 
to be employed and in each of the designs six basic 
colours would be used. These marketing requirement- 
appeared to dictate a considerable stock of finished 
goods, inasmuch as the competitive situation de- 
manded that the company have finished merchandise 
on hand for immediate delivery as orders were re- 
ceived from retail outlets. Mr. Handy first planned 
to carry a finished goods inventory equal to about 
one month's sales at cost, or $150,000. After con- 
sideration of the financial burden, however, he de- 
cided to accept a lower target figure of three weeks' 
supply, or $113,000. 

It was the custom in the trade to offer retailers 
30-day credit terms. Since some customers ¡night 
be expected to be slow in payment, even though most 
of the prospective customers were well-established, 
well-financed firms, Mr. Handy projected his re- 
ceivables' investment as one and one third months' 
sales, or $267,000. 

Other asset requirements were expected to be 
minimal; Mr. Handy decided to make a $5.000 al- 
lowance for these. 

Mr. Handy was conscious of his earlier assump- 
tion that there would be no seasonal fluctuation in 
sales. However, from experience he had learned that 
there would be some fluctuations in the rate of in- 
coming orders and certain unexpectedly slack periods 
of sale might well occur. To provide for such con- 
tingencies and routine fluctuations, Mr. Handy de- 
cided to maintain a bank account of $75,000, a figure 
equal to approximately two weeks' projected, normal 
expenditures. He would have felt much more com- 
fortable with a larger figure, one say, equal to one 
month's expenditures. However, he did secure tht 
categorical agreement of two investors to invest an 
additional $50,000 when, as and if needed by the 
firm, so he decided to rely on this additional com- 
mitment as a contingent reserve of financial strength. 

The tabulation ( see below ) of anticipated invest- 
ment at the end of fifteen months totalled $795,000. 
Armed with this estimate of probable gross require- 
ments, Mr. Handy turned to the task of generating 
sufficient sources of funds. First, he undertook a 
projection of profit and loss for the three months of 
organization and the twelve initial months of opera- 
tion. After detailed calculation, Mr. Handy deter- 
mined that the company would become profitable 
after about six months of operation and that, in the 
second six months of operation, the profits would 
be sufficient to recoup organizational costs and the 
losses of the first six months. Hence, the owners' 
investment would be intact by the time of the pro- 
jected balance sheet. As indicated earher. Mr. Handy 
had negotiated a special credit on the new equip- 
ment. After allowing for down payment and pay- 
ments during the first year, an amount of $100.000 
would be outstanding oti the projected statement 
date. .v<- rounts payable were expected to consist pre- 
dominately of payables for raw materials, but some 
additional supplies would also be bought on credit. 
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The terms of purchase of the principal materials were 
net thirty days, so that Mr. Handy projected a figure 
of $70,000 as a normal level for accounts payable. 
Accrued expenses would consist largely of accrued 
rental and accrued wages. While »hese figures would 
fluctuate son.ewhat within the month, they would 
generally be at a level of about $25,000. 

These projected sources totalled $500,000, leaving 
approximately $300,000 of needs unmatched by 
sources. 

Mr. Handy then investigated the possibilities of 
bank credit. He found that the local commercial hanks 
were unwilling to make unsecured loans that would 
be outstanding continuously over a long period, but 
that ;>ne bank was willing to make a revolving credit 
loan arrangement under which the bank would ad- 
vance 80 per cent of new receivables of firms of good 
quality. Since Mr. Handy planned to sell only to 
firms of good credit, he felt justified in projecting 
bank credit at $200,000, a figure almost W) per cent 
of the total receivables outstanding. Combining the 
"source figures" in the projected balance sheet, Mr. 
Handy found that he was still short $102,000. At this 
point, he faced some unpalatable choices. He was 
reluctant to reduce the scale of the enterprise, since 
a smaller operation could expect to have little im- 
pact in the market and could not carry an adequate 
amount of advertising to support sales. Consequently, 
he decided to take the chances of operating with a 
two weeks' stock of finished goods, thus reducing the 
finished goods' investment by $38,000 to $75,000. 
Next, he considered other possibilities for credit. 
After investigation, lie found a leading supplier of 
the pia;-tic powder, his principal raw material, who 
was willing to grant 00-day terms instead of the 
normal 30-day terms, provided Progressive Plastics' 
pui chases were concentrated with his firm. This 
made ]>osishle an additional $60,000 of continuing 
credit, or a level of accounts payable of $130,000. 
A recasting of the projection of sources brought the 
total to $755,000, so that, if the cash balance were 
reduced to $73,000, sources and uses would be equal. 

On the face of the matter, it appeared that Mr. 
Handy had a feasible financial programme. Yet he 
queried whether hit financial plans made adequate 
allowance for unexpected needs and unforeseen 
¡"•oblen is. 

PBOCRESSIVE PLASTICS, INCOKPO«ATED 

Projected balance sheet as of end "f 
first year of operation 

{Dollar figura m thousands) 

i 

Cash 
Inventory : 

Raw materia!« 
In-proce«i 
FmithH foodi 

ACCOURU receivable« 
Plant ami equipment 
Miscellaneous »»leti 

Initial Kei útd 
projtctivn frojrrlion 

75 73 

60 60 
12 12 

113 75 
267 267 
263 263 

5 5 

Initial l< cresci! 
protection pro/ectton 

Hank loan _1K) 

Accounts  payable to  suppliers 7D Uli 
Accrjed expenses J.s J s 
Notts payable—equipment supplier IMI ¡no 
Paul  in  capital .imi .loo 
Earned surplus o i) 

4"? 75; 

Shortfall .11 H) 

795 755 

12. The projected cash /it««' method of ¡oreea.\tin¡i 
fund requirements 

The nwsi basic and comprehensive method of 
predicting the ¡I'tiotint and the timing of future rash 
needs is through preparation of ;i rash How forecast. 
Essentially, the r. h flow forecast, or "cash budget' , 
is a tabulation of the plans of the timi in ternis of 
their impact on the receipts and expenditures of cash 
in future periods. The basic theory of the cash flow 
forecast is simple—it seeks merely to predict when 
and in what quantity receipts of cash will come into 
the firm and when and in what quantity payments 
of cash will be made. 

In the cash forecast, all antici|>ated receipts of cash 
are included, regardles of whether or not they repo- 
sent income in the accounting sense. Tims, mciiuled 
along with collection of cash from sales and recen 
ables arising out of sales are cash receipts from sncli 
sources as sides of securities or of fixed assets 
Similarly, the tabulation of payments should include, 
along with such routine payments as accounts pay- 
able, wages, salaries and rents, any planned j .iwncnts 
of taxes, dividends, loan rejiayiiients or outlays for 
equipment or buildings. It should noi iiu'mdc iv 
pense items which do not represent outlays ¡,( cash, 
such as allowances for depreciation and foi lud 
debts. 

The forecaster for a new firm is interested ¡n 
revealing not only the total outflow and inflow "\< • 
an extended period, such as a year, but also tin- 
timing of the cash flows within this i>erind In most 
cash forecasts, receipts and payments are broken 
down by months, but. if uneven inflow and outgo are 
anticipated within the monthly intervals, it may be 
necessary to break the forecast down into weekly or 
even daily ]ieri>ds in o; 1er to ex|>ose maximum 
needs. 

As in the case of the projected balance sheet 
method, the results of cash-flow forecast, will prove 
«inly as accurate and as reliable as the underlying 
planning on which the forecast is based And as we 
have seen, virtually all the significant activities of the 
firm affect its need for funds Thus, for complete 
effectiveness in his work, the forecaster of cash flows 
needs comprehensive and accurate data on what the 
operations of the firm are likely to lie. 

In this discission of rash-flow forecasting, we 
will assume that basic plans for the o|ieratnm of the 
business have been deveh«prd and tiut the |«-rviti% 
constructing the cash ilow foreiast will ha\e the 
benefit of such Iwsic planning materials as the fore- 
casts of anticipateli sale* broken down into sales for 
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cash and sales on normal credit terms; and, if an 
important volume of sales on special credit terms 
is anticipateci, a separate breakdown of sales on 
special credit terms. 

From the sales forecast, a schedule of collection 
of receivables can be prepared. In this schedule, the 
collections are lagged behind the credit sales by use 
of appropriate assumptions as to the average time 
receivables will l>e outstanding. A next step involves 
the projection of other receipts; for example, from 
planned sale of common shares or from anticipated 
bank loans. 

With these data, a schedule of anticipated cash 
receipts can he prepared which pulls together the 
projected receipts from cash sales, from collection 
of receivables and from the other anticipated sources. 

In forecasting planned payments, total anticipated 
outlays are built up from a series of sub-schedules. 
A first schedule, particularly important in the case 
of the enterprise just getting started, tabulates the 
costs of facilities—plant, equipment, spare parts and 
any other facilities required. This s hedule of facilities 
requirements then must be converted into a schedule 
of payments for facilities, by lagging the planned pay- 
ments liehind purchase dates according to the credit 
terms of purchase of the facilities. 

Among the important schedules that follow from 
the planned production schedules is a schedule of 
planned purchases of raw materials and other produc- 
tion materials. This schedule of planned purchases in 
turn must be converted into a schedule of payments 
for planned purchases by timing payments according 
to the terms of purchase the timi expects to enjoy. 

From the production schedule, also, is derived a 
schedule of :n.iti|>ower requirements. This must be 
translated into projections of wage expense and in 
turn into a schedule of wage payments. Similarly, 
other manufacturing expenses must tie converted 
into a schedule of payment for other manufacturing 
expenses. 

In a similar fashion, a schedule of payments for 
general administrative excuses can be made along 
with an additional schedule of "other payments", 
which lists any other exacted outlays not included 
in the other payment schedules. 

The totals for each of the time periods in question 
for each of the schedules of receipts and expenditures 
are brought together in a summary schedule of pro- 
jected receipt-, and payments. The totals for payments 
plus the desired bank balance, less anticipated re- 
ceipts, represents the net cash need forecast for the 
|ieiiod. Normally, a cumulative figure for net excess 
or shortage of cash is carried forward from month 
to month, so that the net need can be determined as 
of the end of any forecast periods. 

Compared with the projected balance-sheet method, 
the forecast cash flow approach has some advantages 
in simplicity of concept and apparent ease of pre- 
paration. Actually, in each case much underlying 
planning is necessary before meaningful financial 
forecasts can be put together. If common planning 
assumptions art used in the two approaches, the two 
should produce identical results   Thus, if we were 

to prepare a cash forecast for Progressive Plastics 
covering the period until it begins operation and the 
twelve months thereafter, the cumulative figure for 
cash from the cash forecast should equal the $73,000 
balance shown on the projected balance sheet for 
the date one year after beginning operations. In a 
real sense, « ach approach supplements the other, and 
a good set of financial forecasts should include both 
cash forecasts detailed by monthly periods and pro- 
jected balance sheets as of month-end for the similar 
span of time. 

C. SOME COMMON PROBLEMS IN FORECASTING NEEDS; 

APPROACHES  TO THEIR   SOLUTION 

Case studies of the results of new industrial ven- 
tures have shown up widespread weaknesses, often 
serious ones, in the financial planning associated with 
these projects. In this section we shall identify some 
of the most common problems in the forecasting of 
financial needs and, where possible, suggest ap- 
proaches by which these problems may be eased or 
overcome. 

1. ¡nidequate emphasis on the process of 
planning by management 

In a great many areas of the world, there is a 
distinct shortage of highly trained, professional man- 
agers, skilled in techniques of business planning. 
More often the potential managers of new industrial 
enterprises arc men with an orientation towards ac- 
tion rather than towards analysis and planning. 
Their experience has included little exposure to busi- 
ness planning techniques and they have been ac- 
customed to operating in a manner described as 
"flying by the seat of your pants". Once they see 
what they judge an attractive opportunity, they are 
eager to get started, expecting to improvise and 
adapt as necessary to make the enterprise succeed. 
As we suggested at the outset of this paper, planning, 
particularly with reference to the projection of needs 
for financing and the mustering of sources of funds, 
has very real advantages. Work on planning can be 
extremely productive, not just a matter of meeting 
bureaucratic requirements of a development financ- 
ing agency. In the long run, education in business 
management, a training which will doubtless include 
emphasis on planning techniques, will instil an ap- 
preciation of the usefulness of formalized planning. 
In the short term, however, it seems widely necessary 
that the development financing agency undertake a 
continuing missionary effort to promote a greater 
managerial interest in planning and planning tech- 
niques. At the same time, it can insist on the prepara- 
tion by management of meaningful, forward plans as 
a prerequisite to its financial support. The broad 
educational effort and the rigorous requirement 
should go hand in hand, since the quality of the 
planning effort will be much greater if management 
is convinced of the importance of the value of trie 
effort to itself as well as to the financing agency. 

2. ¡.imitations on ih* capacity to plan future 
operations 

Kven where management is impressed with the 
«le'irahility of careful pfenning, lack of skill due to 
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inexperience may limit its capacity to plan effectively. 
As suggested earlier, even a trained manager may be 
experienced primarily in marketing, production or 
general administration and have had little exposure to 
operational planning. We have emphasized over and 
over again the point that financial planning is simply 
an adjunct or a follow-on aspect of over-all planning 
for the enterprise. Thus, a great many of the financial 
requirements wi'1 relate directly to the volume of 
sales achieved. Yet management may have had little 
or no training in market research or other techniques 
useful in projecting realistic estimates of attainable 
sales volume. Where the need for the project is great 
or where management has other skills that are im- 
pressive, the development financing agency should 
be willing and able to lend active assistance in the 
development of the forecasts and in the total planning 
function. Technical assistance of this nature may 
prove to be a more valuable contribution to the suc- 
cess of the project than the money provided by the 
agency. Many development financing agencies do 
not appear to be sufficiently well started to provide 
this assistance at present. It seems to us highly 
desirable, indeed essential, that they equip them- 
selves to render management a high quality of as- 
sistance in this area. 

In other situations, uncertainties inherent in the 
environment may effectively limit the capacity to plan 
operations. In many instances, for example, the action 
of the Government relative to tariffs or other import 
restrictions may be of great importance to the fort- 
casting of sales by a new domestic enterprise, yet 
changes in these government policies and attitudes 
may be extremely difficult to anticipate. In such 
circumstances, accurate planning is impossible. It is 
very important to recognize the degree of uncertainty 
behind forecasts, since blind reliance on inherently 
tenuous assumptions may lead to results worse than 
if no planning at all had been attempted. 

One useful approach in situations where inherent 
uncertainties are great utilizes multiple projections 
based on different assumptions about the more im- 
portant variables influencing future conditions. These 
can lead to tabulations of minimum and maximum 
requirements, as well as to an estimate of most prob 
able requirements. Even if plans are based on the 
most probable rather than the maximum require- 
ments, management and all concerned are alert eri 
to the possibility that nerds might well be at the 
maximum rather than at the most probable level. 

3. Failure of projections to reflect the distinct 
circumstances of the particular project 

As we have indicated earlier financial projection!, 
must reflect the circumstances, the environment and 
the plans and expectations of the management of the 
particular venture. The use of standard ratios drawn 
from the experience of other firms under différent 
conditions and under particular operating policies 
can be dangerously misleading. Thus a United States 
manufacturing firm undertook the establishment of 
a new plant in the Far Kart. Drawing ratios from 
its domestic experience, the total requirements for 
plant and equipment and working capital were pro- 

jected at $2 million. A variety of distinctive local 
conditions, including the expectations of customers 
for long-extended credit, caused actual needs to 
amount to between two and three times the original 
projections. 

Somewhat similar hazards obtain when the job of 
preparing the financial forecasts is turned ovvr bv 
management to outside accountants. F.ven if the 
outside accountants are skilled in the mechanics of 
forecasting, they often have proved reluctant to ques- 
tion management closely and thoroughly regarding 
its particular plans for the future. Consequently, the 
forecasts have been mechanically perfect yet have 
failed to represent what management actually planned 
to do and hence have proved sterile and misleading. 
Certainly it is permissible, perhaps desirable, for 
people skilled in accounting t<> prepare the detailed 
forecasts, but in such circumstances top management 
participation in and detailed acceptance of the im- 
plicit operating plans built into the forecast is es- 
sential. Often, it is useful for development financing 
officials, examining projections submitted to them, 
to it-view the forecasts with the top management of 
the new enterprise, in order to verify the relations 
of the projections to the actual operating plans ami 
expectations of top management 

4. Widespread tendency toward underestimating 
financial needs 

As noted earlier, underestimation of actual re 
quirements is much more common th.m i^ ovet 
estimation of financial needs. Perhaps this stems 
from the natural optimism that one would e\pect 
in men willing to undertake the challenge oí a IHW 

enterprise. While a certain optimism is perhaps an 
essential ingredient for entrepreneurship, it becomes 
a weakness of financial planning unless it is tempered 
with realism. As we have indicated e ober, higher 
than cxfiected fixed plant and eqmpnn nl expunli 
tures, tardiness in starting up opi i itions, slippages 
in production schedules once opérations aie uiidei 
way, higher than anticipateli o-t*. .uni problem, m 
achieving targeted sales levels and collection sched- 
ules are extremely common Radure to allow an 
adequate margin of error d•>• unexpected, .i- well 
as   predictable difficulties,   is  uufortun id !,   <  immoti 

(ase  studies   mdii ate   • 1 - <    a   widc-pn.el  tMidciirv 
towards nuderesti mat ii in ol the ' áal hin dt u    l im.im 
iiig    working   capital.   • Mo i.   the    management   en 
pendice has IH-CII m the ttclmi'ai end of the hu-nies-, 
and the needs related to plant ,i'id i .pupiiieiit cm U- 
visuali/ed   and   easilv   adepti d.   'I he   u •  I   fui    m 
.entones,   account s   reifi\ ih'es    uni   i i-h   ps'ive,, 
however.   I-   It -s   oh» Mils   than   tin    teqm.ri loi-lits   foi 
physical facilitiez   nul commun'-,   infn-,  inadequate 
«•tnpha.si-.  'Mon  thi, un•!• remph.isis takt ,  the  forni 
of büthe ai-aimptiritis that  working capital nctd, ini 
he  matched  hv   trade crrd:'   and  '.ink   IMIIS  when, 
in   fait,  these   siaircc-   will   h*   gro*-l-,   m id'quatr  to 
match  total  g;oss   working  capita!   tier is     The   «ohi 
tum to flu    problem sernis to lu-  simpK   in orderly 
and thoughtful forecasting of working e ipit d timi, 
and   related   source»   <)tur   tin,   pr ,ess   is   aecom- 
pl i sited, ttie net need, should !>e rvidrpt. 
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Many firms have succeeded in financing the initial 
sales volume projected, only to encounter difficulties 
when the company has subsequently achieved a sub- 
stantially higher volume of sales. As we have seen, 
the investment in receivables and inventory tends 
to increase roughly in relation to the growth in sales. 
While some offset to the net increase in gross work- 
ing capital needs due to expanded volume is obtained 
from the boost in trade credit related to increased 
purchase volume and from higher profits as a result 
of the higher volume, these commonly are inadequate 
to match the higher investment required in inventory 
and receivables. Thus, working capital stringency 
may be encountered at a time when the company is 
enjoying an unusual prosperity measured in terms 
of sales and profits. Known as the "prosperity squeeze 
on working capital", this phenomenon needs more 
widespread recognition and explicit rejection in fin- 
ancial forecasts. 

5. l-ailure to provide sufficient uncommitted 
reserves  uj financial strength 

In a numl>er of instances, enterprises quite promis 
ing for the long term have failed because their 
managers did not provide sufficient reserves of fin- 
ancial strength to permit them to overcome im- 
mediate difficulties. As indicated in the discussion 
of the functions of casi; reserves, a balance must be 
struck between a risk of failure (hie to inadequate 
reserves and the problem of raising enough funds 
to get the enterprise started. Wherever possible, how- 
ever, s|>ecinc and substantial reserves of financial 
strength should 1* built into the financial projections. 
This can be done by making highly conservative es- 
timates of funds requirements at each point in the 
forecast, by maintaining substantial cash reserves, by 
making explicit arrangement for additional sources 
of funds when needed, or by a combination of two 
or more of the above. Speaking broadly, the size of 
the uncommitted reserves of financial strength should 
vary inversely to the flexibility of operating plans of 
the venture. Thus, firms operating according to a 
highly inflexible schedule should plan for greater 
reserves of financial strength. For example, a pro- 
mising venture in the construction of prefabricated 
houses in the mirth-east United States went into 
lwnkruptcy after less than one year of full operations. 
This firm had experienced management and an ex 
cellent product Operation was to be built around 
assembly tine production of large wall, roof, floor 
and partition panels with major economies antici- 
pated from continuous large-scale production and 
volume purchase. Yet it was apparent that the 
success of the plan depended upon continuous pro- 
duction at a high volume and that any interruption 
to the production or sale of houses, or to the collec- 
tion of the sales receivables, would cause inventories 
and receivables to pile up and financial requirements 
to skyrocket. Actually the firm did encounter signi- 
ficant production and sales difficulties and problems 
of financing the operation quickly became acute, since 
little provision had been made for additional un- 
planned needs. The failure of this company might 
well have been avoided had the original planning re- 

cognized the inflexibility of operating plans and the 
consequent need for a flexible financing plan. 

6. Methods oj reducing needs jor funds 

In seeking to maximize the productivity of avail- 
able funds, financing agency officials should develop 
skill in bringing to light alternative -pp^oaches or 
devices of management minimizing the need for 
funds. It may well be that the easiest way to "raise 
funds" is to take measures to avoid the need for 
them. A formal checklist of ways of reducing net 
capital requirements may be useful. Where the situa- 
tion suggests that particular need-cutting methods 
from the list might be applicable, these can be raised 
for consideration of the promoters of the new firm. 

More as a means to stir thought which will lead 
to very much more comprehensive lists, we present 
below a number of questions designed to expose 
fund-conserving possibilities. Some have been men- 
tioned before in this paper; others are added. 

(1) In considering location of plant or office facili- 
ties, is appropriate attention given to the 
availability of such infrastructural items as 
feeding, housing, transport, educational, and 
recreational facilities for personnel ? water and 
sewerage facilities? road, air, rail, or water 
transport facilities? electric and steam power 
facilities ? 

(2) Is leasing a satisfactory alternative to owner- 
ship of factory buildings, office facilities, ware- 
house facilities? 

(3) What are the possibilities for subcontracting 
operations requiring very expensive or in- 
frequently used equipment : operations at peak 
load periods ; operations which require unusual 
skills? 

(4) What possibilities exist for increasing usage of 
expensive equipment or facilities by multiple- 
shift operation? 

(5) Have the possibilities been investigated for 
ioint-ownership and use with other firms of 
high-cost facilitici such at computer centres? 

(6) Are opportunities for employing used ma- 
chinery effectively exploited? 

(7) Have the possibilities of use of air freight been 
taken into account in minimising spare parts' 
inventories? 

(8) Have considerations of credit availability been 
weighed appropriately in selecting equipment 
sources ? 

( °) Are the plans for equipment thoroughly suitable 
to local circumstances such as the costs of 
labour, maintenance skills etc.? 

(10) In the design of products, is maximum use 
made of standard components or materials and 
of domestic materials available from suppliers' 
shelves on short notice? 

Ml» Are vigorous methods used to keep stocks 
of varions items in balance, recognizing that 
the utility of inventories may be limited to the 
level of the lowest vital item? 
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(12) Are the routine! of receipt, stock-record 
keeping and issue thoroughly methodical and 
fully disciplined? '22) 

(13) Are the »hortest procurement lead-time as- 
sumptions and leanest stock levels employed 
consistent with reasonable safety? 

(14) Are the procurement offices and production       (23) 
scheduling offices working closely together, so 
that changes in production schedules are quicky 
reflected in material orders ? 

(15) Arc   routines  established   to  get   production       (24} 
orders set aside in the plant back into the 
productive process and the goods into salable 
condition ? 

(16) Is vigorous action taken to dispose of obsolete, 
surplus or otherwise unfit materials or com-       (25) 
ponents ? 

(17) Are constant efforts made to shorten produc- 
tion cycles? Do existing methods ensure full       (26) 
recognition of all costs and risks of inventory 
in the  decisions  as to length of production 
runs? (27) 

( 18) Have full efforts been devoted to development 
of multiple sources to replace sole-source 
suppliers? {¿H) 

(19) Can special price cuts be used more quickly 
on slow-moving finished goods? (29) 

(20) Are maximum efforts being made to flatten 
out seasonal sales patterns that bulk up in- 
ventories? (30) 

(21) Are devices that show movement of goods 
from retailers' shelves being used to provide 

timely  warning of changes   in sales  at retail 
level? 
As new items are added to the compatii'* ¡¡tit* 
of products, are organized, continuing efforts 
being made to delete items so as to prevent 
needless proliferation of inventory items? 
Has the feasibility of air delivery to customers 
been analysed recently as a substitute tor 
decentralized stocks of high-value, slow-moving 
inventory items? 
Will comjietitive conditions permit insistence 
upon deposits or advance payments against 
customer orders? This is most likely to l>e a 
possibility iti the case of orders for special 
products taking a long time to produco. 
Would use of prompt payment discounts ma- 
terially reduce the level of outstanding re- 
ceivables ? 
Are procedures for the swift investigation of 
customer  complaints and   expeditious  résolu 
tk>n of disputes with customers in effect ' 

Are office routines adapted to prompt invoicing 
of deliveries? 

Is the follow-up on overdue accounts vigorous 
and continuing? 

Are receivable accounts reviewed (terioilicallv 
to expose chronic slow-paying customers who 
could be put on cash terms ? 

Have all possibilities for getting 'lstoincrs' 
cheques into the bank rapidly, such as iw of 
banks as collection points, l»een investigated ? 
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XVI. MANAGERIAL MEQmUMlNTS AND TMEIE APPRAISAL IN INDUSTRIAL 
PROJECT EVALUATION 

by William H. NcwaMM* 

INTRODUCTION 

Able executives are one of the crucial requirements 
for the success of any enterprise.1 No matter how 
sound a project may appear, unless good managerial 
talent is available to run it, it is doomed to failure. 

' >n the other hand, judgement regarding future 
management is often difficult to make at the time of 
project evaluation. The subject lacks public glamour 
and therefore may receive little attention At the same 
time, the personal ambitions of individuals who would 
like to run the project are involved, so that the 
subject must be handled delicately—or gently side- 
stepped. Kven when it is acknowledged, making wise 
and objective appraisals of future executives calls for 
subjective judgements, and these are difficult to 
discuss and defend in public. 

The subject of this paper, then, is both vital and 
hard to perform. No formula or well-recognized steps 
exist for its easy solution. These characteristics—im- 
portance combined with difficulty—make careful and 
systematic analysis of potential management one of 
the crucial aspects of project evaluation. 

This paper deals with the assessment of executive 
<|inlifii'.-iti<ins needed to manage a project after facili- 
ties are in place. We are assuming that the economic 
and political soundness of the project has been settled, 
and that problems of design, financing and other 
as|iects of preparing the project for operation are 
being considered in other parts of the over-all évalua 
tino. ( >itr specific question here is: what kinds of 
jieople will lie necessary to operate the project suc- 
cessfullv after the facilities are in place, and what are 
the prospects for attracting and retaining such quali- 
fied |iersons? 

We shall consider this question from the |>oint of 
view of those engaged in the actual evaluation of 
promised industrial projects; thus this is neither a 
theoretical treatment nor a reiwrt on scientific re- 
search. Many of the suggestions are based on such 
studies, but the purpose here is to translate what 
is known into operational terms and to express ideas 
clearly with a minimum of technical jargon. While 
the approach recommended is applicable to all sorts 
of situations, the focus is on industrial projects in 
developing countries. 

The analytical framework proposed extends from 
the needs for executive personnel arising from the 
project itself to the means for fulfilling those needs 

'Graduate SchiKil ni Hutine». Columbia University. 
L'mtcd Sum of Amene». 1 The term 'enterp'ist'' i» u«e<1 to di-Mgnate the vtnturr 
or bustnes«—public or private—which it bem« evaluated 
Thut, "project" and "raterptite" have the »me meaning 

In the actual evaluation, the steps will not, of course, 
be followed in rigid sequence; the evaluator must 
assemble data from numerous sources, and he will 
often base his ideas upon other aspects of the project 
evaluation. Nevertheless, some framework is valuable 
in organizing such diverse information and in ensur- 
ing a thorough and systematic review of all important 
aspects. The following points should be considered: 
realistic statements of managerial tasks necessary for 
successful operation of the project; tentative mana- 
gerial organization to perform the identified tasks; 
appraisal of potential staff to fill positions described ; 
possibilities of training men to fill managerial jobs; 
difficulties arising from different cultural back- 
grounds. 

A.   REALISTIC STATEMENTS OF MANAGEKIAL TASKS 
NECESSA1Y  FO« SUCCESSFUL OPERATION OF THE 
1'IIOJECT 

Managerial requirements arise from the project 
itself—its mission, size, degree of integration, novelty, 
affiliations, and other values. Some aspects of man- 
agement will be similar to those found in other enter- 
prises. Grave danger will be encountered, however, 
if lists of tasks are merely copied. Instead, the first 
question is: what managerial tasks must be per- 
formed well in order to make this particular enter- 
prise a success? Some suggestions can of course lie 
obtained by examining similar enterprises; but each 
enterprise is unique, and the particular array of ac- 
tivities necessary to the project under consideration 
should lie carefully studied. A list should be made 
of the total tasks to be performed together with an 
indication of those requiring exceptional skill. 

The following outline, while not intended to be 
comprehensive, suggests several points of view which 
should lie considered with respect to every project. 

1.   Makinij technological decisions 

Within an executive staff, there should be con- 
siderable knowledge regarditig the technical processes 
and the general "know-how" involved in the par- 
ticular line of business. Oil refining, steel making, or 
leather tanning obviously call for distinct knowledge 
and judgement. In this broad field of technological 
decisions, it is often helpful to distinguish between 
two types of problems: 

( a ) Process design and modification : decisions of 
this sort are typically made only occasionally and 
are often highly technical in nature ; 

(M Technical operating decision«: here we are 
concerned with maintaining conditions that ensure 
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efficient operation of, for example, a loom or an open- 
hearth furnace. 

In view of the rapid changes taking place in the 
technology of many industries, an ability to keep up 
with new developments, in addition to familiarity 
with current technology, should be possessed by at 
least some of the executives. 

2.   Maintaining effective external relationships 

Every business is both dependent upon and con- 
tributes to a variety of external groups. These rela- 
tionships must be maintained so that the mutual ex- 
change operates on a continuing basis. A breakdown 
on any one front may jeopardize the entire operation 
of the project. The externa) groups with which good 
relationships are essential to every enterprise include 
customers ; co-operating industries such as suppliers, 
transport, services, bankers; government and regu- 
latory agencies ; worker representatives ; local com- 
munities, schools, and the like. 

The basic point here is that every new enterprise 
will become an active part of its economic, political 
and social environment. Being new, it will probably 
be the agent of significant changes in one or more 
features of that environment. Consequently, the suc- 
cess of the venture will depend, in part, upon having 
executives who can effectively foster successful rela- 
tions between the new business and the "outside" 
world. 

3.   Internal administration 

The largest volume of managerial work in terms 
of man-hours typically deals with internal adminis- 
tration. For purposes of evaluation, a threefold break- 
down of internal management is helpful. 

(a ) Creating goods and strvicts 

Here, we are concerned with management of the 
main production functions of the enterprise: the 
creation of goods (or services) of the right quality, 
at the right time, at a reasonable cost. These may 
be steps in a process or, for a diversified venture, 
activities, relating to various products because these 
activities are the justification for the existence of the 
enterprise, they normally will be easily identified 

(b I Providing necessary auxiliary junctions 

Managers must also deal with a variety of activities 
necessary to facilitate and support the basic functions 
of the enterprise: accounting, finance, personnel, 
maintenance and other services. In remote areas and 
in non-industrialized countries, the variety and im- 
|>ortance of these auxiliary functions increases. The 
project plan should not only indicate what auxiliary 
activities are necessary but should also make sure 
that the executive tale* needed to direct them is 
included in the evaluation. 

(c) Managing operations 

The functional breakdo'/n suggested in points (a) 
and (b) above emphasizes the subjects in which com- 
petence is needed in the executive corps of the enter- 
prise. Cutting across these functional field* is mana- 

gerial skill, which involves the ability to plan, to 
organize, to select and train personnel, to supervise 
and to control. 

The reason for giving specific attention to these 
managerial processes is that a man may be an expert 
in, say, accounting or personnel, hut lack managerial 
ability in applying such knowledge to an iqwrntiii}; 
situation. 

4.   Integrating various activities into balanced, timely 
and effective action 

In addition to making technological derisions, 
maintaining effective external relations and managing 
operations, another highly important task of manage- 
ment is "integration". A good manager must take 
into account a variety of factors which are often quite 
different in nature. Issues relating to technology, 
external relations and infernal administration are in- 
terdependent: usually changes cannot be made in one 
without affecting another. The manager must pro 
vide a balance in the weight given to various ion 
siderations and do this in terms of a .sequence or flow 
of operations, without merely comprising one tor the 
other. Instead, to use a chemical expression, he 
achieves a synthesis which produces effective result - 
with a minimum of economic and social i ost. 

This integrating task  is dynamic.   It  deals  with 
changes in the external environment and within the 
enterprise. Consequently, it involves a never ending 
process of adjustment.   Also, if dune  well, the in 
tegration anticipates changes and prepares to med 
them; the mechanism for doing this may lie long- 
range planning or informal for; casting and adjust 
nient. Furthermore, management may initiate change 
with respect to markets or other conditions closely 
related to the enterpri.se. Obviously, some projects 
will be expected to carry a greater burden of dynamic 
leadership than others. In today's world, a manage 
ment must have at least some capacity to adapt and 
change if the enterprise is to survive. 

The central theme of this section is that an évalua 
tiori of management must rest on a clear understand 
ing of what the managers of the specific enterprise 
are expected to do. No ready made list of duties 
is satisfactory for this pur|iose. Fach enterprise 
varies not only in the scope of i's internal activities, 
but also m its external relationships and the position 
It occupies in the economy and the -.<.. u-tv ot its 
country. Therefore an imaginative analysis of th.- 
various aspects of the enterprise is a necessary first 
step. 

li.   TENTATIVI; MANAGI nut. OW.ANI/AIION TO 

PERFORM    IWNTlHrll   TASKs 

Since our object is the evaluation of nun|>ow<r, 
the managerial t; sks identified in the preceding analy- 
sis must be translated into jobs that will he filled 
by people 

1.   Cnmhininij lasts into manai/eruil j.>bi 

Analysing and organizing are not the -ame thmg 
For example, motion stud» is a |'.vser!nl too! fut 
improving method» of   »irk.  but   ««•   hay e  Irirtird 
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through Iritter ex|)erienee that the narrow subdivi- 
sions helpful in an analysis are rarely the best way 
tu .issiyn tasks to individual workers. The same prin- 
ciple applies to managerial jobs. 

'I lie tasks identified in th< analysis suggested above 
can lie combined in numerous ways. Some activities 
will be so important and so socialized that they 
should be .issiglieli to a single individual. Less im- 
portant tasks may be grouped with several others 
to form a single job. Still other activities may lie 
divided among several executives. But. in this process 
of combining tasks into jobs, each necessary task 
should be ensured adequate and specific attention. 

A vital part of the organizing process is relating 
the various jobs to each other. Channels of commu- 
nication, influence and authority are essential to co- 
ordinated action Consequently, the various jobs need 
to be fitted together into some form of organizational 
structure.a 

2.   Siitdiiixr refinements ¡n organizational planning 

When a project is in its preliminary planning 
stages, the projected organization is likely to be 
vague, For example, if economic feasibility is the 
central issue and skilled manpower is readilv avail- 
able, the entire question of management evaluation 
may lie deferred However, in many countries mana- 
gerial man]x>wer is a critical and scarce resource. 
In such situations, a tentative organisation plan, or 
perhaps alternate organization plans, should be pre- 
pared when i» is decided to give the entire project 
c,ireful evaluation. 

Ai plans for the project are refined, and especially 
!•• certain key individuals are selected as future execu- 
ii>es of the project, the organization plan should 
become more definite Frequently, the scope and 
perhaps the iti. tun- of a project are modified as plan- 
ning proceeds. This leads to successive refinements 
of the organization plan. 

The purpose of these organitation plans is not t) 
imjiose a rigid structure on the exreutives who are 
finally selected to manage the enterprise. Instead, 
they are projections which are necessary to define 
managerial marqiower requirements—just as physical 
operating plans are necessary to predict raw-material 
requirements. 

J. ¡hsHngmshmg between jull-tme and part-time jobs 

Most |M.sitions in an effective organization thould 
l»e tilled by executives who devote their full time 
to the enterprise Occasional exceptions may be war- 
ranted, especially for »mall ventures that cannot 
afford to hire technical talent on a full-time basis. 
Members of boards of directors, scientific advisers 
and representatives living in foreign countries are 
examples.* 

' Ki>r F (tiwuMion of how to build an adminiitrativ« or- 
gamiatúm, are W H. Nrwman, iimtmjtratnt Attum. F.n- 
glew.wl Chñ%. New Jertcy, Prentice- Hall. Inc. 1951 and 
1**1.1 (alio available in Spaninh, Fortiajracte, Italian, Dutch 
«ml Japantae trapalinomi. 

* rrrhapa a troop of diatinguiahed chiama, forming an 
"•dvitory council" or "li.t of tpunaora" may also he rttab- 
tiihed The primary rol« of inch group« is to provide en- 
dorarment and  secure popular (apport  for the enterprise 

Use of part-time executive* has drawbacks. These 
men may get out of touch with the current operations 
of the enterprise, they may not lie available when 
needed, and they may not have the same degree of 
commitment to the enterprise that its full-time execu- 
tives normaly exhibit. Nevertheless, in projecting an 
organizational structure, a few part-time executives 
may be the onlj practical way to provide for all the 
task» that will lie necessary. 

4.   Recognising feasible compensation levels 

Most projects are planned in a spirit of enthusiasm 
and high expectations. While in this mood, we are 
likely to project managerial jobs that can be filled 
only by men of exceptional ability, and we tend to 
overlook the salaries that will have to be paid to 
retain the active interest of such individuals. The 
question whether it is practical to think in such terms 
must be faced realistically. 

An enterprise has better prospects for success if 
it can make its positions attractive to at least a group 
of highly qualified executives. Generally speaking, 
the salaries paid by enterprises associated with gov- 
ernment to key personnel tend to 1* too low. This 
practice tends to lead able men to take positions in 
several different enterprises at the same time, or to 
other questionable means of receiving compensation. 
Nevertheless, we must recognite that there may be 
political restraints on high salaries, and also that 
not many enterprises can support the burden of high 
pay for more than a few key individuals. These facts 
must be kept in mind when projecting a tentative 
organizational structure. If the plan is to lie realistic, 
it must be suited to the kind of executive that can, 
in fact, lie attracted to the enterprise. 

The end product of this stage of analysis is a list 
of managerial positions that need to be filled if the 
enterprise is to prosper. Associateti with each posi- 
tion are the tasks that must be performed effectively 
if the organization is to function properly, and the 
appropriate salary range While in practice there 
undoubtedly will be some adjustments in the alloca- 
tion of tasks among members of the managerial team, 
this list provides the standard by which the available 
manpower will be evaluated. Its purpose is com- 
parable to the specifications for the machinery to 
be obtained ano. the budgets of the capital that will 
lie necessary. 

C.    APPHAISAL or POTENTIAL ìTAFF TO nu. 
POSITION»   DCSCIIBKO 

Having identified the managerial tasks to be per- 
formed, and having grouped these into realistic mana- 
gerial positions, the project analyst has a basis for 
evaluating the people who win be needed. However, 
the appraisal process itself deserves careful attention. 

They may *lao g<vc advice on prepone1 changan or other 
actions, but normally they do not Mutiate action. Ejetcotivet 
of the enterpriae are expected to heap trae« of problema 
»od »pportaaitm and to bring auch mantra lo the attention 

K»  I* other 
may terre a very UM fai hatrtion bat ta not reaM) pali of the 
jf the advisory (roue 
nay aerre a very natu 
managerial nraanitation. 

words, an adviaory hoard 
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1.   Translating job desertptUms into tnanpower 
specifications 

A job description normally sets forth tasks to be 
performed but does not describe a person. Conse- 
quently, we have to make a translation from tasks 
to man specifications. Such specifications often in- 
clude four interrelated aspects. 

( a )  Formal training 

Some jobs require a technical expertise that can 
be acquimi only by formal training, f'-r example, 
civil engineering or accounting. Formal training of 
a more general nature is highly desirable for many 
nther jobs. Most managerial jobs will h:ive some 
minimum educational requirement. 

fn practice, formal education often receives undue 
weight. Certificates of degrees are an easy and widely 
recognized measure of a person's educational back- 
ground. However, we know t.iat a man with a degree 
dots not necessarily possess managerial ability ; only 
recently have universities a'tempted to provide mana- 
gerial training as well as technical and substantive 
training. Thus, while formal training may be a nec- 
essary preparation for many positions, additional 
qualifications are also important. 

(b) Desired expérience 

A second convenient way to check qualifications 
i» in terms of experience. For instance, we might 
stipulate that a plant manager should have had at 
least six years' experience as a supervisor of pro- 
duction operations, or that » quality control director 
have had three years' experience as an inspector. 

Again, practical difficulties arise. Frequently it is 
unreasonable to expect a man to have had experience 
in performing the specific tasks contained in the job 
description. For example, a man with experience as 
an inspector certainly will know something about the 
practical problems of quality control ; but that expe- 
rience does not ensure that he can perform the tasks 
of a quality control director, which are different fron» 
thoae of an inspector. Furthermore, many develop- 
ment projects deal with a new kind of activity, and 
past experience will be even less directly related to 
the new work. Successful experience is probably the 
best indication we have of how a man will i*rform 
in a new job, and it normally should be a part of man 
specifications. However, we may become unrealistic 
if we press this kind of requirement too far, and in 
doing so we might eliminate some of our best po- 
tent»! executive*. A useful practice is to stipulate 
"X years of experience at  . or equivalent" 
The last two words provide flexibility in the applica- 
tion of the measure. 

(c) Demonstrated performante »kills 

Since formal training and experience are often 
inadequate, although helpful, guides to a man's ability 
to perform a new job. we turn to more indirect 
evidence. Key aspects of thr job can be singled out. 
and we can try to judge whether a man has the skill 
to perform these feature» of the work. Examples 
arc : ma ability to badge« hit expenses and then live 

within his budget, tiis capacity to work effectively 
with labour unions; or his skill in anticipating COM 
sumer needs. Note that the specifications are stated 
in terms of results: what a man can do. I.ven ih.nigh 
a man may have training and exiienencc. v.t scrii 
tinize the evidence to see whether he li.is these par 
ticular performance skills. 

(d)  Personal qualities 

liven more indirect is the listing of the personal 
qualities which a man should possess to fulfil a given 
position effectively. Such qualit'es might include 
decisiveness, physical vitality, ethical standard-,, d.-di 
cation to the objective of &•: project, objective 
and emotional maturity, empathy, intellectual capa- 
city and the like. 

The difficulty in preparing a list with such quali 
ties for specific positions is that experience indícales 
that executives with quite different characteristics 
may achieve the same results Scientific evidence as 
to the qualities needed for jtarticular types of work 
has not yet been developed. On the other hand. 
when we are dealing with a completelv new kind of 
project, or jobs that are new to the country, we may 
have to rely primarily upon a list ot qualme- 
believed to be important for the job. \ i better 
alternative exists. 

Mtn specifications for each position, then, nor- 
mally will consist of some combination of desired 
training, experience, |>erfonnan< e skills and jierson il 
qualities. These specifications should not reflect an 
abstract notion of what makes a good execu'iw, 
instead, they should be- based directly tin the tasks 
the executive will be expected to perform Inciden 
tally, since it is often difficult to find executives who 
fulfil all spécifications, the usual prat tue is to 
distinguish between those requirements which an 
executive must possess wlvn he takes the job and 
those which he can develcw by study anil experience 
after he takes on the job. 

2.   Appraisal tcchnu/uf^ 

Information about potential executives is typically 
obtained in several ways. Some information, such 
as degrees received from schools and colleges ind 
titles of jobs held, will lie readily available Other 
information will require more investigation 

I a )  Performance analysis 

The objective here is to find out what a prospective 
executive actually has accomplished in hi* prrvious 
jobs. This requires considerably more information 
than mere job title. What were the duties of the 
particular job? How did the job fit into the rest of 
the organilat¡on ' Was the job newly created or 
could it be carried on by folkiwtng previous prac 
tice? How successful was the man in thr job*' Are 
there any report» or objective measures of his 
achievements"' What reason* led to promotion or 
transfer to other jobs' Is there anv evidence of 
unusually ¡food performance or of difficultés arising 
out of the performance* 

How far an analyst should go in obtaining such 
"facts" will depend  upon th#ir  availability,  direct 
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relevance to the new position and the importance 
of the position the man might occupy in the new 
enterprise. Judgement will be needed in interpreting 
these data, because performance will obviously be 
influenced by the help received from other people 
and by the difficulties encountered, and on such 
matters the views of various people may differ. 
Nevertheless, a thorough understanding of what a 
man has done is very helpful in predicting his 
future potential. 

(b) Gathering opinions of others 
Valuable information about a man's capacity can 

be obtained from people who have worked closely 
with him—former supervisors, associates, subordi- 
nates, staff and outsiders with whom he has had 
close contact. Interviews with a large number of 
such people are rarely necessary or feasible. Never- 
theless, some cross-section view from such sources 
is particularly useful in assessing performance skills 
and personal qualities. 

(c) Multiple interviews 
Personal interviews with prospective executives 

are highly desirable. Occasionally it is not diplomatic 
to reveal the purpose of such interviews, but contact 
can still be arranged on some subject of mutual 
interest. Reactions of one person to another «re 
strongly influenced by subjective feelings and per- 
sonality preferences. Consequently, interviews by two 
or more people of a prospective key executive is 
common evaluation practice Information from all of 
the alxjve sources is then related to the main 
specifications outlined in the previous section. Nor- 
mally, two or more people will take part in this 
evaluation stage. 

(d) Special assifjnments and qualifying tests 
lu an enterprise already in operation, trial on a 

series of jobs or special assignments is a common 
means of evaluating an executive for a new post. 
Occasionally, qualifying examinations are given to 
men outside the enterprise when technical knowledge 
is a major criterion. Kxcept in unusual circum- 
stances, neither of these appraisal techniques are 
suitable to a new project that is still being evaluated. 
However, if the project is a modification or exten- 
sion of an existing enterprise, or if the project is 
a pilot operation, some of these other appraisal 
techniques may he feasible. 

Executive appraisal suggested in the preceding 
paragraph clearly involves more than a one-page 
curriculum rittr an«! a ten-minute interview. A con- 
siderable amount of searching out of facts and their 
analysis is implied Even so. the amount of work 
required is modest compared with efforts devoted 
to economic and engineering analyses To be sure, 
many of the final judgements must be subjective, 
hut these judgements should nevertheless be based 
on the best relevant data that can I* assembled. 

.1.   Prospects far it tra* ting and retaining a dedicated 
team of managers 

The type of managerial appraisal we have been 
discussing focuses on the adequacy of potential execu- 
tives to perform essential management tasks.  By 

implication, we have assumed that the individuali 
appraised would be willing to work for the enterprise 
and that they would fit together into an effective 
team. These assumptions may not be valid. Having 
identified men who are qualified, we must now ask 
ourselves whether these particular individuals can 
be attracted to their proposed positions. 

(a) Providing necessary inducements 
Will the new enterprise be able to attract and 

retain the men deemed qualified for the executive 
positions? Important considerations in this regard 
are: salary (and bonus); pension, housing, auto- 
mobiles; prestige; social contribution; enjoyable 
work. 

An occasional project may be of such pre-eminence 
in its particular country that almost any qualified 
man will be glad to work for it. Much more often, 
men with the qualifications desired in executives 
will have several attractive alternatives. Conse- 
quently, an important part of the evaluation is a 
comparison of the inducements offered by the new 
enterprise with those of other employers. On the 
basis of this comparison and the value placed upon 
desired executives, a prediction of what proportion 
of prospects would accept jobs must be made. For 
some projects, the services of two or three par- 
ticular individuals may be so crucial to success that 
their willingness to serve should be discussed with 
them. An important part of the evaluation is their 
personal interest in the project. 

(b) Ruilding an efecthe team 

Not only must individuals of the needed com- 
petence be willing to work for the new enterprise 
but they must also be prepared to function as a 
team. The group as a whole should be reviewed 
in terms of: 

Balance: not all should he engineers or external 
contact men but an appropriate mixture of different 
talents and temperaments; 

Leadership: at least some key individuals should 
be present with auffielen« initiative and prestige to 
push contmaalty for the objectives of the enterprise; 

Co-operativeness and personal commitments : the 
members should demonstrate a willingness to iub- 
merge individual ambitions and work together to- 
wards designated objectives. 

Obviously, it is very difficult to predict whether 
the executives who win actually work in the en- 
terprise once it is established will form an effective 
team. Negative predictions are easier. We can often 
guess that a particular collect ion of individuals will 
not work well together. This might be due to per- 
sonality clashes, problems of social status, previous 
relationships, age differences or similar causes. If 
such difficulties are known to exist, then the man- 
power considered to be available should be reduced 
to men who presumably will be able to work together 
effectively. 

4. Identifymg oafs between mmmaenal eearmemtmit 

We are now in a position ts 
resources. The analysis of i 
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combination into positions in a tentative organisa- 
tion provide a statement of needs. Then, the ap- 
praisal of potential executives afainst these specific 
requirements—discussed m the present section of 
this paper—provides a review of the persons avail- 
able. Frequently, when a comparison is made of 
specific positions and available men, faps will be 
found. 

When managerial personnel is plentiful, the gaps 
are likely to be minor and probably can be overcome 
by adjustment in the organisation plan. However, 
if executive manpower is not plentiful and shortages 
appear in particular types of work, the success of 
the project is in serious danger. Some ways of over- 
coming such gaps are discussed in the following 
section. Nevertheless, objective and honest evalua- 
tion requires that the potential difficulty be frankly 
recognized in the over-all evaluation. 

The appraisal of potential executives for a pro- 
jected enterprise involves several phases : describing 
the kind of man needed for each position, that is, 
setting up man specifications; gathering information 
about individuals and deciding how they measure 
up to these specifications; estimating the likelihood 
of attracting the men who are found qualified to 
take jobs in the enterprise; and then summarizing 
the conclusions bv comparing projected needs with 
good prospects and realistically noting gaps between 
needs and resources. Lack of systematic attention 
and sound judgement on any one of these phases 
may result in serious error in over-all evaluation. 

D.   POSSIBILITIES or Tt AI NINO MEN TO FILL 

M4NAGEBIAL JOBS 

Managerial manpower evaluation will reveal gaps 
between needs and resources for most projects. 
The gaps may be serious, especially in developing 
countries. While this indicates trouble ahead, it 
dors not always mean that the project should be 
abandoned. Training of needed executives is a pos- 
sibility, and temporary measures (or management 
may I« adopted while the training is bring completed. 

A systematic examination of executive develop- 
ment is beyond the scope of this paper. Nevertheless, 
we must look briefly at some of the possibilities 
heran«* thev determine how serious a lack of execu- 
tive personnel really is. 

The need for executive development is almost 
alwayü greater than appears at the conclusion of 
the first matching of needs and resources. Kxpcrience 
shows that not all men will be as capable a* pre- 
dicted The discrepancy may be due to mistakes in 
judgement or problems of health ; off-the-job difficul- 
ties may sap the mans effectiveness. Also, there will 
be some attrition, through death or resignation to 
take other jobs, or the inevitable clashes that anse 
during operations. Predicting how much safety 
margin is needed is hazardous because such turnover 
is inherently uncertain For a new enterprise, a 
turnover in executive DOSMKNM of 20 per rent during 
die first two years is a low figure, and if the enter- 
prise runs into difficulty this turawvtr may be much 

higher.4 Consequently, realistic plans for filling gaps 
should also provide for some turnover. 

1. Long lead times involved in managerial training 

Executives are not made in a day. They may be 
given a title but the knowledge, judgement, skill 
and other attributes take time to develop. For 
example, an analysis may reveal that a country has 
university graduates but lacks men trained in the 
particular field needed by the new enterprise. Six 
months to a year are often required to identify good 
prospects who have the necessary interest, native 
ability and background training (language, mathe- 
matics etc.) and to arrange for them in start formal 
training. In the more technical subjects, juirticulnrly 
if the training is taken abroad, two years, full time. 
is often required. After the man returns, another 
two years may be needed for him to learn the 
particular characteristics of the enterprise and to 
get some experience in dealing with specific problems 
in his new field. In this example, four or five years 
was the minimum lead time liefore the man was 
ready to take over an executive t>o«ition. N'ot all 
jobs will take so long, but the example does suggest 
the order of magnitude. 

I-ead times are important in project planning. 
The longer the lead time, the sooner must action 
be initiated. One of the reasons for earlv evaluation 
of managerial manpower is this long period required 
to fill gaps. If a shortage exists, it should he iden- 
tified early and steps taken to overcome it There 
may be many uncertainties about the nature of the 
job five years hence, and how particular individuals 
will develop, but there is no way to avoid such 
uncertainties if the gap is to lie tilled. 

2. Use of foreif/n consultants as trains-executives 

One way of overcoming a shortage of executives 
without   long  delay«   for   trainine  •<•   <o   use  foreign 
consultants as temporary executives The foreign 
consultants perform managerial task-, while at the 
same time training nation?.!* to rarrv tlie full lo. I 

Many variations of this arrangement arc |>ossihW\ 
The consultants may have full res|Knisihilitv for 
operation of the enterprise, witli nationals serving 
as their assistants and advisers. The conciliants may 
occupy only those positions which cannot he filled 
locally. Responsibility may lie shared hv a con 
sultant ani a national with some arrangement for 
resolving differences of opinion when prompt action 
is necessary. Formal authontv mav !*• [.land in the 
hands of local executives with an understanding 'hat 
they are to relv heavilv tllion the "ilice" j ri.wded 
bv 'he consultants The particular arrangement 
adopted will depend, of course, upon the extent and 
nature of the manpower gap. the urgency of g»-tting 
the projert in otirration. the romr>eten<re of the con 
sultant    available and similar considr rat ions 

A significant distinction in all such arr.,rig«ioenf« 
is tietween fechnMai and Uiral matters More pre 
ciseiy, the distinction i* between impervmal things 

• s.iinf    i rt>> turnover »ill hr C»II»»<1 Vp pfuwrfifn« *r> 
SII »»e»»»« in tufhíT poorti-n», hm rtmntfr i\ttr 
•nrk i« n**4*l rfgiHWta >•'. thr can«? -.1 th« tunumtr 
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and systems and personal relations and social pres- 
sures. Knowledge and judgement regarding im- 
personal matters is much more readily transferable 
among countries than social skills. This distinction 
is rarely clear-cut ; technical decisions often have 
social impact and the local trainee may need counsel 
regarding effective social action. Nevertheless, gen- 
erally the trainer-executive arrangement is more 
likely tu l>e satisfactory if it focuses on impersonal 
matters. 

M very executive-trainer set-up is a delicate ar- 
rangement. Inevitably, there are problems of status, 
relative salaries, language, total cost and many subtle 
relationships. A full exploration of such matters is 
normally separated from a management evaluation, 
and is hevond the scope of this paper. Nevertheless, 
we must be very sensitive to the problems if we 
wish to use the outside consultant as a solution to a 
shortage of executives. 

.V   I'se of part-time nationals 

To some extent, the gap between manpower 
needs and resources may l)e filled by nationals who 
have other jobs but can arrange to spend some time 
with the new enterprise. We arc speaking here of 
a different and additional group of part-time execu- 
tives from the technical advisers and members of the 
board of directors discussed in section B(3) above, 
who will continue to serve the enterprise on a part- 
time basis indefinitely. Instead, we are now speaking 
of teni|Mirary assistants who will provide managerial 
help during the period when the regular full-time 
executives are gaining experience and training. 

The use of part-time nationals during the early 
stages of a project is appealing for two reasons. 
First, starting a business poses more difficult prob- 
lems than maintaining it after it is already a going 
• i incerti. Fach problem is new and policies have to 
be developed; employees are just learning their 
resjirctive role« und how \n work with one another 
and prompt Managerial action is needed on many 
fronts at the same time Secondly, a variety of social 
and economic changes inevitably occur within the 
community, with customers and with other outside 
groups During this period there is need for respected 
sponsorship and confidence in the executives who 
are initiating the change. If experienced national 
executives are active in the new enterprise, they 
will he better prepared to cope with such problems, 
and they may be able to enlist public support more 
easilv. 

I'nfortunately, arrangements for part-time execu- 
tives often do not work well. At least two require- 
ments must he met. 

(0) F.xperienced executives who can really be 
effective on a part-time basis must be found. Many 
men are excellent executives in companies they 
know well, but are quite ineffective in a situation in 
which they spend only a few hours a week. Unless 
thev have quick perception and rapid discernment, 
thev may be more of a burden than a help. 

(b) Able trainees, who have basic background 
and talent, should be active in the situation. They 
are the ones on whom the detailed administration 
falls, and, alter a "breaking in" period, they are the 

ones who will have to carry through the initial 
decisions. Without such strong support, the busy 
part-time executive is rarely able to carry on what 
should be a full-time position. 

In evaluating potential management of an enter- 
prise, then, the use of part-time nationals during 
the early stages of a project can be an important 
supplement to inexperienced management. However, 
if the organization analysis indicates that a full-time 
executive is really needed, a man with a potential 
for moving into that job in the near future should 
work with the part-time executive. It is not practical 
to assume that even a good part-time executive can 
hold down a full-time job alone. 

One of the most sensitive parts of a managerial 
evaluation is deciding whether the means for bridging 
the gap between needed and available manpower are 
adequate. Men can be selected and trained, but this 
often takes a period of years, and allowance should 
be made for attrition. Foreign experts may be 
brought in as trainer-executives to fill the gap 
temporarily, or part-time nationals may be used in 
a similar manner. Both of these arrangements, by 
their very nature, require a delicate blend of abilities 
and personalities. They need to be investigated care- 
fully, and even if financially possible should not be 
regarded as an easy or sure way out of a managerial 
manpower shortage. 

E.   DIFFICULTIES   ARISING   FKOM   MFFEB£NT 
CULTliAL   BACKGROUNDS 

The preceding sections of this report have outlined 
steps for evaluating managerial manpower available 
for a proposed enterprise. Also, in each section 
problems deserving special attention have been noted. 
The present section differs in character. It focuses 
on the people who participate in the evaluation and 
notes a bask source of confusion in this difficult 
prore«. These final comments, therefore, apply to 
any or «II of the steps outlined above. 

Many sharp clashes about the adequacy of manage- 
ment arise from rather fundamental differences in 
viewpoint. Most of us have opinions regarding 
management that arise from the kind of work, the 
type of business, and the underlying culture in 
which we work. The following examples indicate 
differences commonly found among people partici- 
pating in project evaluation. 

Engineers, treasurers and sales executives, for 
example, not only stress different things but often 
conceive of the managerial process quite differently 
The engineer tends to be mechanistic ; the treasurer 
tends to reduce the entire process to decision-making 
and financial terms; the sales manager is much 
more likely to think in terms of people and their 
reactions, and to carry this point of view over to 
the entire management process. 

Civil servants and futr-frtneurs are likely to have 
quite different views about what makes a good 
executive. The chril servant quite naturally thinks 
of complex and proceduralised activities: the futrr- 
prfwutr typically is impatient with detailed proce- 
dures, makes dacistom on lew vohsmmoas evidence 
and takes more 
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Differences in nation«] culture make a subtle 
difference. For example, a person with Nordic 
background normally thinks in terms of sharp de- 
finition of duties, individual accountability, and an 
authoritarian hierarchy. Persons from tjitin coun- 
tries tend to personalige issues ; they rely on personal 
relations, and pay less attention to timing. A man 
from the East is too polite to enjoy rough-and-tumble 
debates, and normally prefers group rather than 
individual responsibility. 

Many other and perhaps more important dif- 
ferences may be found. These brief examples do indi- 
cate how a person's background may strongly 
influence what he considers to be a good executive 

T iiese normal differences in views about managing 
an enterprise may lead to divergent evaluations, 
affecting a man's judgement regarding : 

(a) Recognition of needs: both his identification 
of important management tasks and his tentative 
organization of those taaks; 

(¿>) Appraisal of individuals: his estimation of 
the characteristics he considers desirab'e; 

(c) Ways of filling the gap: his insistence on 
formal training and his willingness tu rely on ex- 

Such differences may result in clashes of opinion 
between various people participating in a manage- 
ment evaluation. Gathering additional data will not 
necessarily resolve the clash, because the differences 
arise from "value premises". 

Awareness of the effect of cultural background 
on management appraisal is valuable lxith ln-caiw 
it puts us on guard about possible biases which may 
lead to too rigid or too relaxed an evaluation, and 
because it helps us understand why n jxrsoii may 
hold a particular point of view. 

A cosmopolitan view is clearly desirable. M nie 
specifically, in technical areas we need the judgement 
of men who appreciate what is really required in 
each area, for example, production, finance, or 
marketing. Also, we need to recognize local attitudes 
towards authority, responsibility and similar matters; 
and on such subjects the opinion of someone in- 
timately familiar with the local culture should he 
sought. To be sure, we then find ourselves evaluating 
the evaluators (a problem not unique in managerial 
appraisal, but one that arises in all phases of project 
evaluation). However, man|x>wer evaluation in- 
volves so much subjective judgement that a cosmo 
politan view is the safest, and probablv th<  wisest. 
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XVn.  INDUSTRIAL PROJECT EVALUATION BU THE UNITO) STATU, 
KINGDOM AND PBANCI 

m UNITED 

hy Tk* Ecmnmmitl Vmh* 

INT«ODUCTION 

This report is a broad review covering all phases 
of project preparation and evaluation and aims at 
highlighting and discussing the problems experienced 
by companies and agencies in the developed countries. 
It is hoped tliat the information it contains may 
enable the developing countries to profit from the 
lessons learnt in the advanced countries, by apprais- 
ing their projects in such a way as to achieve a more 
rational allocation of resources and a higher rate of 
economic growth. 

The project was directed from I»ndon by Mr. 
C. B. Kdwards, industrial research consultant ; inter- 
view, were conducted in New York, Washington, 
Brussels, Paris and London. The interviews were 
arranged by the offices of The Economist Intelligence 
Init ( E1U) in New York and Paris; the Paris office 
also arranged for questionnaires to lie sent to a num- 
ber of French companies and financing agencies 
Details of the methods of researh used to discover 
the practices employed in the three countries are set 
out below. 

I'MTRI) KiNcnoM 

Postal survey 

The  following questionnaire was sent to   100 of 
the largest quoted public companies : 

Vuestionmurt   "I'rojtet   ¡ivltHtum—for   frojertt   ahmt 
mwfioo 

\.'i«-     I"he questuimi have  heeii grouped  together   io as 
not to milititi your amwer* by the sue o< the gap> between 
lit» quMtknii   1'leaje wr¡t, a|| y„ur »|„wfr, below  Qt. 

1    V\ lieu  evaluating capital  .»pendi ture   project!,   do   >OM 
.1i»HiHrui>h hrtween "rapandoli" and "replacement" pro- 
ject»  *i i J if   »o,  why? 

I < >n average how fir ahead do you forevait coat and 
revenue iuwi for (a) Expansion project! and (6) «e- 
pla.emeat anJssSjr 

.< W hat methods .if evaluation do you uie for comparing 
e*!K-nditure prognati? (•) Qualitativ* » (M <>aantita- 
liv«- State briefly the rraaont for rh'«>!inf the method 
Vi>u  favour 

* I >i. you allow tor difference! in ritlt JIKI uncertainty 
between the variow proposals' If io, by what methodi? 

5 If you we a «pmatitative method of evaluation when 
»•«nsmg a project! worth do you calculate the pay- 
back period or rat» ot return on a« after or before 
1-ocrxwaiii.n tax bam? 

« lo4k>wnt on from aueitian V do you tabe mdayi m 
the for« of working capital  utodri ajad debtor!>  into 
MlOUM' 

*l odd.« 

7. What minimum pay-back period or rate of return, if 
»riy, do you look for Wore approving expenditure 
project!? 

i. Do you generally carry out pott-mortenst on project! 
in order to compare the realized with estimated pro- 
fitability ? 

9. h there a company policy which limit» the annual ex- 
penditure to internally generated fundi (i.e. to deprecia- 
tion and ploughed back pronti) ? 

The companies were selected from each of the 
manufacturing and service industries, as Hated in the 
main Standard Industrial Classifications, 1958. 
Thirty-seven usable replies were received but the 
author places little reliance on the postal question- 
naire as a medium of reseach since it is well known 
that such questionnaires have a number of disad- 
vantages. First, since those who do not respond may 
have different characteristics as a group from those 
who do, "there is no assurance that information 
obtained by mail is derived from an unbiased selec- 
tion of respondents".1 Secondly, as with certain 
forms of personal interviews, there is no assurance 
that the respondents understand the questions and, 
likewise, no guarantee that the researcher under 
stands the answers. A considerable amount of double- 
checktng should therefore be made to ensure that 
there is common understanding of the terms used. 
Thirdly, even where the respondent understands the 
questions, there is a possibility that he may, for a 
number of reasons, giv* false or "prestèfe" answers. 
As was stated by a team of tmnagement consultants 
m the booklet, fm*th*ent m Mëdm* Tmrnit* "it is 
our experience- again borne out by the present in- 
quiry—that sometimes a company genuinely believes 
it is doing certain things which in fact k is not doing, 
or sometimes iti answers may he coloured by what 
it knows it should be doing but is not doing". 

For these reasons, and because the research has 
aimed at discovering not only which methods of 
project evaluation are used but also why they are 
used in preference to alternative methods, it was 
derided to place as much emphasis as jiossible in 
the time available on the results of personal inter- 
views The re*uh» of the qurstiomisire and of other 
published sirveys were used to supplément the 
interviews 

Pertomi tarmi*«.'/ 

Interviews wert asti im Ijomém and at a -m- 
asent conference im ÜntsstM with rnsr* tfttM thirty 
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five people employed by: the Department of Eco- 
nomic Affairs ; the Treaiury ; the Ministry of Power ; 
the Ministry of Transport ; one of the largest mer- 
chant banks in the United Kingdom; eleven public 
companies, all with net assets in excess of £20 mil- 
lion at the end of 1960; four of the nationalized 
industries, and a British overseas development bank. 

Other surveys 

A number of surveys of investment appraisal pro- 
cedures used in the United Kingdom were studied 
and, where relevant, these are referred to in the text, 
with acknowledgements given in footnotes. 

FIANCE 

Postal survey 

Ninety questionnaries, translated from that shown 
above, were sent to a selection of large companies, 
nationalised corporations, municipal undertakings 
and four of the largest merchant banks. 

Although the questionnaires were dispatched at 
the same time as those in the United Kingdom, only 
eleven usable replies have been received. Eight were 
received from companies, one from a municipal un- 
dertaking, and two from nationalised corporations. 
It is difficult to account for the difference in the 
response rate between the linked Kingdom, where 
it was over 35 per cent, and France, where it was 
under 15 j>er cent. French businessmen, however. 
were generally more reluctant to be interviewed. 
and this may reflect a greater degree of secrecy on 
their part. On the other hand, once interviewed, they 
were as frank as their British counterparts, and 
generally as helpful. 

Persami mtervùws 

Personal interviews were held in Paris and Brus 
sels with twenty-five people belonging to: five large 
French companies ; the Ministry of Transpurt ; the 
Société   nationale   des   chemins   de    fer   français 
(SNCF) ; Electricité 4e France (EDF> ; the Corn 
mission de l'énergie, one of the vertical commissions 
belonging   to  the  Commissariat   général   du  plan; 
CEGOS, a large management consultancy organisa 
tion,   the   Institut   européen   d'administration   des 
affaires (INSKAD), the F.iiropean Business School 
at Fontainebleau, and a Fiench development bank. 

Other surveys 

Only a lew survey» of French investment ap- 
praisal procedure* have been carried out in recent 
years ; where relevant, references to these have been 
made in the text. 

UNITO STATU or   \ sitai« A 

I>MéIMW¡I 

In accordance with ritt terms of  reference, no 
•Miai mrvty wat conduct ad i« «V United States 
This was  not thought  necessary,  because a terge 

of surveys tuve been  carriad out in the 
United States in recent years   These were «»«died 

Personal interviews 

Interviews were held in New York and Washing- 
ton with more than thirty executives in the following 
organizations: Touche, Ross, Bailey & Smart, man 
agement consu'tancy firm ; Cha* Manhattan Rank ; 
First National City Bank; Irving Trust Bank; New 
York Graduate School of Business; International 
Bank for Reconstruction and Development (IBRD) , 
Export-Import Bank; International Finance Cor 
poration (IFC) : Agency for International Develop- 
ment (AID) and the Pan-American Union ( PAI ' ) , 
the Brookings Institution; Inter-American Develop- 
ment Bank (IDB), and three of the largest industrial 
companies. 

Other surveys 

Where relevant, reference has been made to the 
many surveys published on this subject in the l'iute.i 
States. 

A number of companies and agencies interview <d 
and a number replying to the <|ue-.;ii>iiuaire were 
not willing to allow their names to he disclosed In 
many cases it has not, therefore. Keen >issible to 
give the name of the rompanv "i ageurv ginn;.' the 
information. 

(. nNi 1.1  Mo:-, s 

OB|! CDVIS   AMI   l'I  \SNIV'. 

The financial institutions (the British and Fieu<h 
development banks ), tin   intern,n«.na', Hank t i   I,'. 
construction and Development ¡il'.h'lM   the ! it.! 
States Agency for International llcvelopmeiit i A ! I i >, 
the  Inter-American  Development  Bank   illtli,    tin 
International Finance Corporation  ill t  i,   ml  the 
F.xport-Import     Bank,     in     apprising     in,hi >r: i! 
projects   in  developing  connine ,  stressed  tin    in, 
portance of: resource and demani! analvses t., rrv   I 
priorities   within   a   developing   lonnti-.    and    pi •• 
feasibility studies to reveal alternative- 

The financial institution* complain, d of i '• •" 
age of  worth while prop, t s 

It is rare for cor|mr ili, ins IIOIUMII . - and in 
tionalized industrie -, i oi tmancial institution- ••, ,,,,,, 
pare alternative pmints the Amen..m .empa-in 
ai" more ¡.elective than the Bnti-h or   I ten, h 

A cajtital rationing pohev is I' > 1 In i -¡ 
pames in the three countries 

Theri   is a presumption bv oiii![,     t'i,t -   ¡   .. <• 
nient ' xpemhtitir is ma.   n.irsM-v 

• hiiv    almiil   one   thud   , ,t   the   , o •.   •      -,|¡ ,.•• 
defined  as those  with   net   awts  .      a ••••.>< 

£M) million    in  ihe I nited Kingdom  and   hi . .-< 
use   di «-minting   techniques   to  rrw. ire   p¡.    . ,' .. 
of    industrial    projects     'Ihr    |{4p    l>rt*irt!    lia    'v 
and |*aiti<r is largt   a» is the gap '.ri*»-«-., 'h.     ,   t 
and ».»mi prutnrs   ihr Urge,.  Vmemati . «ip. i • 
Ute more wiphtstt« alrd method»  Uit Mi*- illofx .'  n« 
of dat*  is widespread m all three e mntrirs   In IMI 

it   *eem*   that   manv  <unifiantes  sir   irvmg   ti,   n»r 
method« which the> ful to understand 
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Tlit French nationalized industries generally use 
theoretically correct methods of appraisal: those in 
the United Kingdom are less consistent. 

The financial institution». especially the multi- 
lateral agencies, are aware of, and use, niethods of 
appraisal closely approximating to theory, although 
son • complained that too much emphasis was put 
on the technical appraisal. 

The financial institutions, and the few companies 
that used them, stated that «.heck-lists were helpful 
a.s an aid to more accurate forecasting and appraisal, 
and sensitivity analysis was useful in assessing the 
effects of  selected  variables. 

Much importance was attached to- the acquisition 
of  «lata, especially that  relating to the cost  of  non 
niamilactiiring facilities, the cost of working capita! 
and the gestation period: rind the correct use of data 
OIK e collecte«!. 

«I'MROI MAW«,1 MINT     AM)     PI 1ST-Al  DIT     OK 

IKoJK TS 

I he place ot simple management techniques, such 
as budgetary control and critical path scheduling, in 
the contini «if expenditure, was emphasised. 

I lie must progressive companies thought that 
project appraisal and contici »build he tile stHvihc 
responsibility ot one ««-isoli or department iti the 
organization. 

I he financial  institution» thought   that  the   mini 
mum  team  fur a feasibility   study  should consist oí 
an  « iiejneer.  an  account ant and an  economist:  and 
that  the »ii|K't vision of project» was I« st  left  t<> the 
s| KHI sor» 

l'o~t morti'iiis are not geiicr.tliv carnei! mu Few 
«oirj,,,,,.,, il„ ,,u|,t that the examination of individual 
pti'ieet» vv.i.  vv nth the cost of the investigation 

I in   lessons l hat can IK  drawn fir the developing 
;    O'lf I« -   M    •;    ila    n'port  ..I.   a»  follows 

lo tak« in (Mjirtive look .,! all a«|KTts and a! 
tei n itivi    (Vav »  ut IMI i \ mg  nut a  pioiect . 

In n-lile individu H |ao|ect» to flu- '-cononiv o. 
t'ii   i ounti v   m   rifinii c< 'icenied ; 

N"' I " !" aletiacked In esoteric discussions , if 
v •< iela'iM •dv H.' g» s ,.t valions disci nmting 
""'' ••"'"•• ,,l|! ' "lake a onici us, of v\ luclwv ei 
mi -sun    a   ,; ta.u» .I! is l h.s. u 

I •' ' o:lnt ,.)e.|iMt«' data t,n ,ti , Inectivt ,«p 
l'> i-.c ti'e il-. t dieck II»!, WI;| )„• hel|.f,ii m this 
te-peci     ui'l 

lo .Wont t|M imporlo', e ot vanahle« f.\ using 
»etisiliMiv   inaisi» and i,, cor* entrate  .«Mention on 
the critical  v anubles 

*      "lililí IV t.s    VMi  l'HVSIM, 

l «f«tal mveatrowtt m .m important tlrternuttant of 
w"«wik growth bv taming th* l*ve! of lanour |»ro 
aWttvrtv and through its meóme fmrrattng char.«- 
teri*ttc»   Ht«* ini^.rtunt iht* conirnVutton n. and te 
what   e «lent   dttVrrn«   ratei  of growth   m   varan» 

countries can lie accounted for by differences in the 
ratio of capital investment to gross national product, 
is a matter of controversy among economists.3 

However, it is accurate to sav that, together with 
industrial organization and technological change, 
capital investment is the main factor in economic 
growth. Moreover, localise for the developing nations 
any sacrifices in present consumption entail greater 
hardships than the equivalent sacrifices bv countries 
with advanced economies, even effort should be 
made to ensure that resources are directed towards 
the most productive ends. 

Not only have the tionrer countries a lower lalmir 
productivity   in sectors,   but   tliev   also   h., 
concentration of employment in the sector in which 
labour productivity is lowest, that is. in the primary 
sector One of the feature» of economic progress is 
the shifting of employment from the primary to the 
secondary and tertiary- sectors. The object of planning 
the economy is to ensure that this shifting of em 
plnvmem is accompanied by steady and stable growth. 
and that any imjierfections in the working of the 
economy are counterbalanced as far as possible by 
government action and direction. Owing to the ab- 
sence of the classical conditions for equilibrium it 
i» now generally agreed that the Governments of poor 
countries have a responsibility for guiding economic 
development by channelling investment in specific 
directions They liegin by trying to create a climat«' 
which is favourable to private investment in both 
agriculture and industry i ,i i bv making the necessary 
mfrastt u« titrai investment, (/M by sponsoring o'r 
encouraging private investment wherever t tie latter 
offers the likelihood of favourable results and (« i 
by undertaking projects itself in the absence of 
private initiative 

Planning at the national level help the („•vern 
men; to deride the dimtions in winch it should guide 
investment . planning at the level of the firm similarly 
•K-lps to define the objective» of the firm and to co' 
ordinate the means so as to achine those objectives 
In the questionnaires and personal interviews coni 
panie» and agencies placed considerable empha»is 
»n the relationship between an individual project 
mil the national or company plan and it is for thi» 

reason that «he need f„r planning and the clear defini- 
tion . f objectives  is  stressed. 

1    Oh¡ectñvs 
1 "' ' '••»»ioli .- a whole, the mam olnectiv wi'l 

'•e ' • m.ixu.iií, the gross natmm! product '#r bea.' 
ot fir population, given the exiting rem.urce» 

l'ia the firm «.in-rating m the private »«tor and 
financed bv risk ..r equity caiHtal. the prime objective 
i». iliC'.reticalU. ! . inanimile the long run ranting« 
!" me pi. », m .rdm.irv „t rqiutt shareholder» 
theoretically. Iff««* the actual brhavn.ur of corn 
• "ties . ,t !, ,., m France and the I n.ted kmg<t<m. 
but m a k-kw rxtrttt in the Vtàtr4 State» . arem« to 
Wruaimatv »hm ha. ham rrw-rrrd t«, bv a number 
"4  wriiert  «a   tattaeytnj  Mmw    ym   „„ 

rM K:^, raa«raj> 



Carter and Williams have stated that "a quiet life; 
the enjoyment of public esteem and power ; a re- 
luctance to expriment ; a reluctance to change the 

organization ; these may all militate against profit 
maximization".* However, the divergence of ob- 
jectives from profit maximization is smalle- the 

greater the pressure on profits (through competition 
or countervailing power); nnd the greater the ini- 
]K>rtance in the company of a specialist function for 
creating and evaluating technical and market )>os- 
sibilities. 

For other corporations (such as nationalized cor- 
porations or semi-public companies ) or for the 
financing institutions, the objectives are usually set 

out in the acts or agreemencs establishing them. 

2. Resource and demand analysis und 
national plannini/ 

Once the nation, bank, company or other decision- 

making unit has decided on the objectives at which 
to aim, the next stage ¡s to analyse the relationship 

lietween the resources available and the demand for 
those resources.•*' The demand will have been de- 
termined to •.nine extent bv the definition of the ob- 
jectives. The importance of an initial resource and 

demand analysis lies in identifying priorities for two 
kinds of opportunities, namely opportunities for 

quick and substantial gains, through, for example, 
multi-shift operation, seven-day working and the 
more efficient use of existing resources, and op- 
portunities which have a long lead time, that is. 
im estmetit t >pportunitit s. 

Tinte   and   again,   the   development   agencies,   es 
pecially   those   dealing  with   large  industria!  or   m 

frastructure  projects  such  as  the   X11 >  or   I UK I), 
stressed the economies that could lie effected through 
the more efficient use of existing resources 

All) and the Brookings Institution placed much 

importance on mi planning by stages, ibi resource 
and dentami analvses, and ( < i pre-feasibility studies 

in indicating the genera! order of priorities and 
l'in|Miinting the opgiortunitifs and alternatives Thev 
Inttli stated that the high cost of a detailed feasibihtv 

study might ami almost certamlv had sometimes 
biased the dt*i ISKHI as to whether it nut to go ihead 

with a project 

( >nce a 11 ivernment has pn pared a general plan 

tor   the   economy   and  carried   out   a   resoune   and 
demand   ana!>-ns,   thi«   will   lw-lp   it   t'     tllocate   re 

sources  intelligently,   since   no  project   can   In   cor 
rectlv  evaluated in  isolation   !• ven when put  in tht- 

0 ntext of an economic plan, it is difficult t . assess 

the economic worth >f »mir ptnjects especially tbo*e 
coming under the genet al heading of infrastriictiin 

projects A number of -tudie» have lt*en carried out 

and models prepared, in the fields of transport * watet 

MM* «ml  VAtlliafii-   l»,,ilmr»t m  /*«i,T*»I «   nt..r,l 
1 tiikeenn   la.-,«   IVMI   \n   il»,, H   VArtflH.   I ht ln,is¡mfl 
t'tiuvm m   'mimitti    litmlin   1 tttpwun è   Itali   1*4 

* \ri «Me«-(t. M*    .utili*    '  a rrumix  MM!  IJF—IHI  malv».- 
it {tvwi ii    'fnwai    i l*4u\trmt l>nrtitpmem4   xiM  n>.i* 
têfpht**»n   I.     i ittm    imcr», j    \*rpurr !   tu   it*    M^,!«,,! 
R*«»*f(h    inMitntr    < «lit m«    (or   fir»    limonai' ai»l   '. 
•<ptnthn.    \*ii ni.tr»«««    lw>    |*M 

* s«r ( f-<»tt> »ai M Ker»l»>, r tannai*^ (*>< toi1 

IwtwHn    it      .in'm, nnj   «11   iirvtfgrmmri   rail**-,    «   I ,,i 

resources' and others," but the evaluation ut non 

industrial projects is still to a large extent a relatively 
new field of applied economics. It was, tiierct ita , 
no surprise to hear from the British Treasury, tlv 
i'rench Knergv Commission, the Hrookings Institi! 
tinti and other organizations that the intersrctor.d 
allocation of investment resources was made largely 
on the basis of political judg«   lentv 

Once, hnvvt'ver. this intersectoral VUat'an oi 
funds has been made, it is important to 'lisine that 
as far as jmssible the net margina! sucia! ¡a ,• diteti* in 

of a project is equal to that oi all oth'i pTii|ect> 
within the same sector. This means that al! intuitu! 
projects slamili he the subject of sonn- tc,i:n ot 
feasibility  study. 

As stated above, it is essential to seek nut and 

pinjioint opportunities hv ati;ihsmg the 'el.itioiishi|. 

lietween available resources and the demand Im sii. h 
resources." Opportunities mav he discoveiid a- a 
result of (m simple iitpi:' oiitput niatnces «Inch 

set out the re'ationships in phv steal tern's iietwun 

the imports, consumption and cx|mtts ot o.nor 
product groups, and i/• > in thine, outline -tmlie. ot 

the comparative economics ot \ ni nis pimía, ' to nips 
and the relationship ot cost tn the pr-.'hii t• n , •liin.t- 
of such products.1" Once i number ot altern.l'ivi s 

have IK-CH suggested, turtln i. non ,|, :,,'•,|. ti ,i>i 

hilitv studies can then be earned mil on tin- lines 
suggested   in   section   li.  be,   A 

3 i'lllHHillll   lit   tilt    |'V,  I   '    ,-t     '': ''I  i- 

la '    I he sent, h u>r <<pr • umiitu •• 

I he classic.,! pi o],|ei|i   «ivi,     i    i   • .t . a 
of   si- ,rce   r« s"i|, 11     tot   i-i;.« I   i-   ,   • '      >,   • 

Ion"      Ji'MtHul     •   t     Ik,     t\,   ,,il    \Ul'l\l:   .li     s       ,./•        ail, V 
vol     I*.   I«.«.      XKo   /-f,ii,i/[   t „    ,    »,,,,,'   , h.i»n.l   /.it 
l mi ut     -'U7,     IIMsii     i ,,i„l. i,.   '-,,,,! ,,,•».     |'»,,(      \; .     ,, 
•tll<l>     cuirt'lltlv     lol.illhtnl     III,,   tl.i     e...„inni     i M., I ,1     ,, 
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than one half the interviews with the companies in 
France and the United Kingdom, it was stated that 
projects were rarely compared one with another. 

The general pattern of capital planning by com- 
panies in France and the United Kingdom11 seemed 
to be on the following lines: 

(¡) An estimate of the capital that would be 
available within the next financial year at reasonable 
cost : that is, the rash flow that the company expected 
to generate plus the capital that could be raised 
externally on "favourable" terms: 

(ii ) The allocation of the available capital between 
subsidiaries, divisions and departments on the basis 
"f past  profitability and, to a lesser extent, future 
market prospects; 

(iii ) The allocation within a subsidiaiy, division 
or department of the budget as decided in (ii). This 
allocation between subsidiaries was, to a greater 
extent, decided on the basis of future profitability, 
but even here the companies gave little impression 
of making choices amongst a number of competing 
alternatives. 

For companies, there arc a numlier of problems 
associated with the evaluation of projects, such as 
the criteria to use (see section H), the interde- 
pendence of projects (see section C), and the diffi- 
cultv of quantifying the benefits arising from certain 
ivpi> ol projects, for example, research and devel- 
opment or welfare facility investments. By failing to 
compare alt' : native jxissibilities, however, the alloca- 
tion of resources i«, hardly likely to be improved. 
\n executive m a Hritisli chemical company sug- 

gestei)   thiee   nun   reasons   why   British  companies 
• oiisideteil  tewet   alternatives than  American com 
i mil s (usi, British companies s[>end proportionately 
less timi and Mioiiev on looking for opportunities and 
MI'v e\ni^ market«,; secondly, there is less inrlinatior 
"" »be p.nt ot I'eitish managers to take risks'2 and 
'bud!., \m-ricin coinp.itnes apprai>e and analyse 
t.ieir invi stmeiit possibilities m a much more detailed 
an 1  log» ,|  maniKi 

1 be <xc,utive ot a French tyre manufacturer, who 
lud woike.] m the liiited States for live years, 
'bought that 'aige \niericin companies were more 
seiivtivi m then . hoice o| pro|ect«> than comparable 
1'ericli c uip.mu s Me thought that this was patl> 
lui ••• tin ¡ at -dominant e «n American companies of 
s|n-i i.ili-i «IcpirtiiH-nts oi c(>mmittees who«* iole 
ie«.|Miisi!iilin was to seek out and evaluate new 
Hivtstiunt poitntu!, nid |t) the greater 'legree of 
.•.:n¡>rtitio!i  oi  ihi    \nieric.in en>n amy 

. h :   l<mt ¡, I.i 

In   an   iiii|-iiblis|ii-d   «nun   into  the  method»  ot 
• apiUl   budgeting   u»ed   bv  <  impunie«,  m  »lie   I  nitrii 

1 ' Mi attuti « uli! il», Mem aat'lifaMe to a rerum 
«»'.•ut m lite I nitnt Sute» t,,r H M Wetttgattrtrr «tatei 
m V ,•*, «.«ft, «/ /''.'.frMMMa.,' m4 Iht 1—iym o1 ( «ih»* 

»i», fiti.j f> -''ir«! that » uumtilv ol rurt«*«iuiu tand 
i.. st, « ham t<( thr tunea available Wf<«rt I«WIIM»| at dr 
mm*t      VF*  Nur*   I'rem., r Hall   l«*«l> 

'• Ì hi» it m afrnrmM • *• D i.raMtck • remark» at the 
•H-'ieing i fmn || M Im hot«. The Hwn^trn t teutnt 
Ve»   -«  -rk   ItoaUNta«    l<*»¿ 

Kingdom carried out by C. B. Edwards in 1962- 
19oi, the extent of planning was investigated among 
a sample of sixty-five companies. It was stated that 
"it seems fairly safe to assume that only a minority 
of companies plan their capital expenditure in broad 
outline for much more than two or three years ahead, 
and it seems likely that there is little detailed plan- 
ning of capital expenditure, especially amongst the 
smaller companies, defined as those with net assets 
of less than £ 10 million as at the end of 1960". This 
analysis seems to accord with Tibor Barna's survey.11 

Williams, however, in his study states that "the 
definiteness of planning was not... a guide to the 
efficiency of investment".14 

Jn the Smith and Remmers study of the invest- 
ment decisions of nineteen companies in French in- 
dustry it stated that "about two-thirds of the firms 
visited spoke of a three-to-five-year plan", but that 
"... the planning was indicative rather than detailed. 
A sales figure or segment of the market was ordi- 
narily set as the objective. This was arrived at by 
such means as projections of current market and 
sales trends, economic studies, the fourth plan's in- 
dications and management 'feel'."1' 

The length of time the plan covers will of course 
depend on the gestation period and the ability of 
the firm to forecast. It may be a mistake, however, 
for a large company to think of five years as long- 
term planning, for as Baker says "it may take that 
long to acquire land".1» In the United Kingdom, 
the Central Electricity (Generating Board plans ahead 
for ten to fifteen years, the Coal Board attempts to 
forecast demand for up to twenty years, and there- 
fore in very large-scale organizations, "twenty year 
planning would seem to be generally necessary"." 

( c i Stabilised investment 

In the United Kingdom, Barna found th.at each 
stage of exjiansion was usually regarded as a separate 
event It is preferable, however, that planning be 
regarded as a continuous technique; this will facili- 
tate the co ordination of policy and ensure that fluc- 
tuations are minimized. Investment decisions tend 
to bephased to an undue extent on business "senti- 
ment" (see section B) and, bevausr of this, fluctua- 
tions ;tr<- greater than they would lie were project 
assessments more rational. IVan,1" however, has 
sliowi that there are many defensible rational argu- 
ments for investing during booms, although the 
itrriigth ot these arguments vary with: 111 trie am- 
plitude of tlie business cycle, (in the rate of discount 
used, and ( iii ) the economic lite of the .t*s*t. These 

'* I Harrta, In; <stmtmt ¡md Urne fohctet m Urti- 
on  t»4»¿tna!  /IM«,   I amhridge   I'nivrrttty   Praa»,  19í¿ 
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«•prrati -n and  H*vi-li.|mient l    l<*¿ 

14 I' 1. »nidi and N Keeaaari. Im**mmê Dt.mrnu 
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arguments against spending during recessions em- 
phasize the need for government inducements and 
action designed to reduce fluctuations in the business 
cycle." For even in the United States, where plans 
are generally longer,20 forecasting more accurate, and 
evaluation of projects more "scientific" (see section 
B), "quick and unpredictable changes in capital 
investment plans are the order of the day".21 

( )ne of the most important causes of fluctuations 
in capital investment is the fairly widespread prac- 
tice of rationing the investment to internally gen- 
erated funds or a ratio thereof. For example, Dean 
states that fluctuations in private capital formation 
in the past can quite largely lie accounted for em- 
pirically by changes in current corporate profits and 
in corporate profits one year ear'¡er. It seemed from 
the interviews and questionnaire replies that a num- 
ber of companies in the United Kingdom and France 
were making a less stringent examination of projects 
using internal funds, than of those requiring outside 
capital. Many companies both in France and the 
United Kingdom stated in their replies to the ques- 
tionnaire that their expenditure on replacement was 
geared to their allowances for depreciation. This 
would imply that the replacement expenditure of 
some companies was not evaluated as carefully as 
the expenditure on expansion projects 

(d) Classification of projects 

Most companies, more than 75 per cent of those 
replying in the United Kingdom and the majority 
of those in France, stated that they used, as a mini- 
mum, a replacement /expansion classification of their 
expenditure. A variety of reasons were given for 
this classification, the most often quoted ones being. 
"We would expect a higher return from an ex|ian- 
sion investment owing to the greater risks and 
uncertainties". "There is a different market strategy 
behind each type of investment." "The classification 
fixes a guide to the sort of information which man- 
agement expects to see on the evaluation form " 
"Replacement is a must if we are to stay in business." 
"The distinction enables us quickly to examine the 
lists of replacement projects and thereby to deal first 
with those which are essential." "The power to 
authorize replacement expenditures is delegated to 
a greater cxtent."*, 

The general attitude in France and the United 
Kingdom seems to be that replacement requires little 
or n<> economic appraisal because of the fewer uncer 

'»The investment reserve »(.hem« currently in operation 
in  N»r<tra might be am method of staMuma inveitroent 

-•" St« Mack, I kt Huw at Huttmm Immt *mi I »*- 
Mmu'r /ViAajKi» Poittr. New York. Columba l'niver-ity 
Pre«, IMI, I) lit van, ( J««W h rf.intihtrt IWuiims 
//nr Tkfy art WaaV m lurfU Corporati—i R urtai) of 
Hunnen Retearch. Indian« l'niver-ity. IMI al*> M 
(¿ort, "The pianassi >>f investment a ttudv ->f capital 
¡nititetwt m the ebttrK yvmtx MuMrv" Ji-mnui ut flu.» 
•r«. I'wvcrtttv of ("k*r«f<    April and  liriy  \*$\ 

•» Musami. Tkt Mmwwrnl vf i.-rforutt ( afifat 
ItlmuM, Free Preti at dhw.«.  1*3« 

'»See i Ito U NicM. Kepta.rmee* Pol** . N«rM«Mi /*»*• 
tmt, famem* Mn*rw I HKk.ti. S'owwtir 1»4 Thrv 
(tirimi Diteti iniziali reptsccMssM •¿aritioat to a gr«atrr t* 
tent ihati atte mvetimrnt .ir« I»*J«U att<l »rt atxle >rparal< 
iH«<liei, f<i the lw.   purp..«-» " 

taiuties involved and because of the intcnlcpendencc 
of the project with a larger production unit. Tliis 
seems to be a dangerous attitude since the replace- 
ment/expansion distinction is largely arbitrary, as 
some companies hastened to point out. The attitude 
seems to imply that, Wause replacement expenditure 
is easier to assess in economic terms, it is automati- 
cally more profitable, and therefore necessary. 

B.    KVAI.VATION   AMI  A1TRAISAL Ol-   l'Uopi IS 

This section assumes that the necc-sary data I'M 
an evaluation are available and that then- is no im 
certaintv attached to the data and IM ri^-k connected 
with the project. The problem- ot how t.. ohi.un tip 
data, the misconceptions to avoid, and the tiiethod- 
of assessing the effects of risk and uncertainty »ill 
be discussed in section ('. 

The present section is divided into two part- The 
first part deals with the appraisal oí protects in 
terms of their commercial profitai>ilit\ , the second 
deals with the appraisal of projects m tenu- oí then 
national profitability. 

1.   Commcnuil proliltihilitx.  Ih,   r/i.vrv 

It is here assumed that the prime objective ol 
the managers of a company is to maximize the lone 
run earnings to present equity shareholder- In order 
to maximize these earnings, the management n.u-t 
obviously aim at channelling expenditure into the 
most profitable outlets. It is « ¡ear troni the mtei \ irw- 
questionnaire replie- and other surveys thit the 
theoretically correct method- ot appi .using i.ipit.d 
expenditure projects are rarely used. 

There .»re basically four methods ot appraising th< 
worth of a pioject  used by company  m.«nag< ni»ut 
in   France,   the   I'tutcd   Kingdom   and   the   I nited 
States   Kecauv  definitions var\   widely  in  the  tu Id 
of economics, th« v  are briefly   explained  twloiv 

(a)  f'py-haek 

This is defined as tin- length of tune i« quired tor 
the stream «if cash Hows of an investment to i.pi,. 
the original cash outlay It- primipal advantage ¡ 
its simplicity l«>th in concept and e il« illation It ha« 
two principal disadvantages' that It does not intasine 
the profitability of the protect and th.it it t.iki-« n< 
an omit of the time pattini of earnings wnhin th« 
pay back  jrriod 

( h )   Hook rate i>j rvt.Mii 

The rate of return on (,,pit,«¡ •« d»-tiii'd a- th» 
ratio of profit i net of drpre« latum j t . capital I In 
met In id ha- a host of variant- <» I » rborgh" r»-|*irt» 
attending a uinftremt where fiiur1r«-ti « oinpani»'- 
rrpurted fotirteeti différent method« of i akulatitig th.« 
tvpr i if return    lite two nutt common method«   if« 

I In- »x|*<ted or nortn.il jiroti! «« .« ¡¿nrnf*»»» 
ot the »veragr capital employed over thr life of thr 
¡roirrt    thi- is r»ftrri calle») thr "book '  method 
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The expected or normal profit as a percentage of 
the initial capital employed; this is often called the 
"engineer's" method. 

The main defects of this method are:*4 

The difficulty of defining the normal profit where 
the profit may not he constant over the vears; 

The difficulty of defining capital outlay where 
investment allowances are given and where working 
capital forms a large proportion of the capital 
invested ; 

That no allo.v.-mci- is made for the fact that £1 
tomorrow may he worth less than   CI todav. 

Cttkttmt 

to the trottet (t) 

and other  "non- <c>   "l'i>stponainlil\".   "»(V('.f.çi'/v' 
dihitnuntid   ¡valuations 

The inadequacies of "hunch" methods ire obvious. 
Only rarely will these methods had to an optimum 
allocation of resources, and \et they seem to lie in 
widespread use in the l'nited Kingdom. France and 
the I mted States. 

I d i   fh.u «untimi »wthiuis 

'1 he cash How s generated by an investment should 
lie sufficient to repay the initial outlay and to pay- 
an adequate rate of interest on the outstanding lwí- 
ance. The discounting methods measure the capacity 
of a project to do this, since they take account of 
the time value of money -that is, they take account 
of the fact that a given sum of money now is worth 
more than an equal and certain sum at some future 
date. Iiecause it jiermits profitable investment or 
consumption ni the meantime. 

The discounting methods can he classified as 
shown below. 

(t) The internal rate of return (IRK), otherwise 
referred to as tlie interest rate of return (Weaver 
and kcillvi, the yield ( Merrett and Sykes), the 
investors' method i Hill and (iregorv i, rate of return 
(I'isheii. disiou ited cash flow or IK'F (Dean), 
and the margina1 efficiency of capital (Kevnes) The 
internal rate of return represents the highest rate 
"i interest m investor could afford to |>av without 
losing motiev, if all the funds to finance the invest 
ment wen borrowed and the loan, principal and 
accrued interest were repaid b> application of the 
cash proceeds 

mi The net present ».due <\TVi The NI'V 
of a proiect is touiid l>\ discounting at in interest 
rate ieg the opportunity cost .,f capitali all future 
net cash Hows arising from the protect Fn the ex 
ample Mow. the \'t'\ ..f the |>roiect at a 10 |*r cent 
discount rate would I* . ikulated in the following 
way it is assumed that the project require* an initial 
outlay of till*) 1tid tli.it it generates an income 
oí €415 fit ammmm for an assumed life of three 
vears 

"S«. A M Altrui «ml t H Evan». Prnommité i art 
hit,. U>nd<«i t haptna» ft 11*11, |%< ,, )0 Thu ,» a 
nun««! iireuirri! tur UM- hv th..« n tWuoM't concernid 
m mattm* tSr fcnanvml aaprataal* r^uirad m conntiion ml h 
mtt-ttnwm «IKIMOM 

Yemr 

0 
1 
2 
3 

O.llty 

(1,000) 
415 
415 
415 

10 ftr cent 

(irr tf- 
ftniix I) 

100 
0Q1 
o.w 
075 

Prêtent tnlme (i) 

(1,000) - 
- .17» 
- 344 
- 311 

(1,000)      1,033 

If the project were financed by a loan at an interest 
rate of 10 fier cent, £.13 is the net gain attributable 
to the project alter paying the interest and repaying 
the loan. 

viii) Annual capital charge (ACL). Wherever a 
capital investment is made which gives rise to a 
constant, or approximately constant, net cash flow it 
is possible to make use of the annual capital charge 
method. F.xtensively used by Grant and Jreson." 
the ACC method aims at charging depreciation on 
a sinking fund basis, such that the full capital in- 
vested in a project will be recovered at the end of 
the project's life. This method will lead to a rational 
allocation of resources, as long as the cash flows are 
constant. Whenever there is any irregularity in the 
net cash flows, the ACC method is forced into the 
difficulty of turning them into regular cash flows 
of the same present value. 

( iv ) Various other discounting methods have been 
developed but, since they are even more rarely used 
than the IRK, NPV or ACC in the assessment of 
projects requiring an initial outlay of more than 
$250,000, it will be sufficient here merely to note 
them. They are various replacement formulas, such 
as those developed by AkhainM and Terborgh," and 
the    future method".2* 

The IRR method suffers from two disadvantages. 
First, in certain cases it is possible to find more 
tiian one solution rate. Soper* has shown that this 
cannot happen provided the capital outstanding is 
non negative during each year of the project's life. 
Again, where a choice must be made between two 
mutually exclusive projects, the project giving the 
highest internal rate of return will not necessarily 
be the one that will maximize profits. 

It can therefore be proved that, undet the classical 
conditions of a perfect capital market, the N'f'V 
approach is the most suitable measure of a project s 

»Grant and Irwon, frmttfUt of Eng,nttr,ng U >tn>my. 
New  \ork, Konald Pre.s, I960. ' 

M Ak-hain hCmomu- Htplatrmeml Polity, Rand G>rpora- 
tion. ( ah forma. |c)J2 

»» Teeter»* Imtlrnm, f'oHcy, « OUfewtv to Ambita* 
WffMvfmem \\ «ihintton, DC, MAPI, 1<*4 An «celimi 
description\>Á tins method (often called the MAPI method 
after the Machinery and AHM Products Institut«) it eon 
tamed m K A Middle tun. 7"** Economia of C+iU¡¡ Ex- 
fifmtnrr, Awtrahan Society of Accountant», July 1*4 

*» See Muter; H BaWwtn i artici« in Th, Hmtmré Butt 
<uu Hntrw at Msy-lua» Iff?, How to aswM hiilmil 
pr-^Ml,     «IH. R   (W ami I). J   Trawkki, "The «ro 
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worth, since the cost of capital10 will then represent 
the alternative use of the funds to the economy after 
adjustments for risk. But under realistic conditions 
of capital rationing and uncertainty, the internal rate 
of return will lie a more useful measure. There is, 
however, no reason why both methods should not be 
used together, since once one has been calculated, the 
additional calculation required to arrive at the other 
is negligible. 

2.   Commercia/ profitability ; the practice 
United Kingdom 

The replies to question 3 of the questionnaire were 
analysed as follows : 

Melati of tprmittl 
Pay-back 

Sumbcr . f 
c<*mpt**ts 

Njtnff mi'thvd 

13 

Smmbrr ci 

m, thod mj a 

1 
Book rate of return 18 16 
Discounting methods 14 11 

Numlwr of companies analysed 
45 
J2 

28* 

Non-classifiable repues 5 9 

37 37 

* In four  replies,  no primary measure was ¡n>lii.ited. 

In the author's 1%2/lMM postal survey the 
methods of investment appraisal stated by tin- com- 
panies to he used were as follows: 

Urtkoi «f 
im«»*«!*«! ttprmistl 

Pay-hack 

B,mk   rate  of   return 

I ^counting    methods 

Others 

TOTAL 

Number of torn panie« 

Lngf 
9 

22 

9 

40 

24 

Sumbtr of ,-omfamft 

mil' Ntlitim' 
2 

16 

2 

4 

24 

19 

•The size ef companies was defined as f. 

Ntt mutU M Iks ni of JIM 

2 

11 

11 

24 

22 

'lows 

Total 
u 
49 

II 

15 

88 

65 

Large 

Medium 

Small 

more than ¿SO million 

more than ¿10 million but leu than ¿50 million 

more than ¿5 million bat leti than ¿10 million 

Twelve companies were common to both surveys 
and nine of these gave essentially the same answers 
in both surveys. 

Other surveys*1 into the methods of investment 
appraisal used in the United Kingdom seem to come 

** Defined by John F. Chili, at -the om-alt componte per 
cent net coat rate (after allowing for under writers' com- 
pensation and expenses of financing), which investor« re- 
quirt to induce them to provide all fornii of long-term 
capital in a competitive market, on at average over a period 
of yean"  See fht Catttrolitr, New York, February lit*. 

•>*•* (el Tlmuten me Shift". PEP (Political and 
Economic Planning), London, Allan k Unwrn, IMS, a turvey 
of fartjr-aeeea **mH farms m aia inawtraH. <») R N'teld. 
fttpítetmm /'#**>. NIER (National ladnatrial Egmpn.nn 
Reame), Noi—ihn UM, a atjrety eoadeetad among par 
ticieant» in • ccn (beam« held be »ht Pradnetkei Entmeeenag 

to roughly the same conclusion, namely, that man- 
tigers of companies in the United Kingdom use 
methods nf investment appraisal which arc nnlv likely 
to lead to the optimal choice of projects l>y coinci- 

dence. For example, one of the principal findings of 
the Investment in Machine TK«IS study is that "the 
methods of investment appraisal in uv by most of 
:he companies in the engineering industry ire either 

non-existent or inaccurate and misleading. Twenty 
two |>er cent of our sample used no established 

method, while of the remaining 7K \«-r cent all em 
ployed the pay-back method for appraising normal 
investments, but only 5 per cent took tax ;>i!o\« am es 
into account."-12 

In the two postal surveys conducted In the author, 
the extent to which sophisticated method- ari' used 
is probably overstated. This is because, in \\\<< ni the 
|>er.sonal interviews, it was discovered that alt hough 

the companies used some sort oí discounting method, 
the way in which they arrived ,;t their data was, 
to put it mildly, illogica!. Aftir working tl,tough mie 

project which had been rejected by a large engmi < t 
ing company, the internal rate oí n tutu, i.denlated 
on the basis of correct economic pi milpiés, was 

double that calculated by the company's mit hod 
Indeed, the controller admitted that, it the renomme 

worth of the project had hern calculan <l eorinvU, 
the company might haie approved the pmint m-tr.id 
of rejecting it. 

It is therefore likely tli.it a number o| lompaiucs 

who stated in their replies to the quest'uniiaire, that 
they were using discounting methods did not m fut 

use such methods correctly ( see section fi. I.yen .is 
stinting that they are, it is probable that over two 
thirds of the annual gross fixed capita! formation 
by the private sector in the United Kmgd in is 
evaluated by methods which wall li ad to .m optimum 
allocation of resources only   by   chanci 

llruce Williams" has listed three possible tt ,-oti- 
why discounting methods are not used heiaiise mm 
jietitive pressure is so weak a- to Vave a'nple ro. im 
for non-profit goals; because the tirnis conn med are 

inefficient, and because the factors involved are too 
complex to be  summarised mmiericnlK 

Kacli of these reasons i, probably valid to ., gt rater 
or   lesser   extent   depending,   lir>t.   on   the   sise   of 

Kesrari h Assuciatimi, (> I H Hart jr.! |i i'mt.maii, 
A Surre, of St anancmf%t I,, hniiju. ¡ in ¡li, , i,ih Hunt, 
( imtliil Keoiim, I'nivrrsity of Sotithampt'.ii I H|>arimeiit .il 
Commerce and Accountancy, December I'* l i So>iiliarii|. 
mil Survey"), id) In; attimi m Ma¡hm, In National 
kcn-mir Development Council, London. HMsu I'#i\ <n 
intervie» survey of contpamr« in the machan loi irwlmlry 
In •« H Ijiwson "( riten* in he '(»river! m | nlgnir A 
capital ptuject ". Ihr .1, i lUMfiMti '.•»•«,!. Mo *<f\ I •: • 
1964, a («»tal surtey n( lin <oin|>anir» < • I) • .inn ., • •! 
A. William«, "The sensitivity of liusiiirssr (,, mitai ,i • 
investment allowance»' l< •ttomu», I «n, * S. h.. .,t 
Economics ami Political S*irnc«. Kebruary W* i i »"ter 
Surve>"j , (g< J B Ijoodlad. 'Management « inniiní and 
inilu«tnj] ace niiting , Matumfmrnt Aciounlm,:, /nur I'*.'. 
a pi'stal survey >i ¡wenty five lompanie» in the '.»mngham 
area. uSi R K U ilium«, Ini ritmali* n mil ' ntr'm m 
( »h»a¡ liftnattu'r !>rrt»tfmj, L'mvrrtitv of Man< h-»lef, 
Ontre for Hu«ine»< kriearch. I<*4, a ilud> >f the inven 
meut procedure* m thirteen oanpaniet 

** See iuAtHMt 2 above 
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the firm, since large companies tend to use docu- 
mented, sophisticated analyses; secondly, the nature 
of the industry, since the oil, chemical and vehicle- 
producing companies tend to use theoretically correct 
methods of appraisal, whereas the food, drink, to- 
bacco, non-electrical engineering and distributive 
companies tend not to use discounting methods, and 
thirdly, the nature or type of project to be evaluated. 

The objectives of the nationalized industries have, 
in the past few years, been increasingly defined in 
terms of financia] targets.34 Indeed, in the Select Com- 
mittee's Keport on the British Overseas Airways 
Corporation it was stated that "Your Committee 
found the financial direction by the Hoard of ROAC 
bad been defective in a cruciai respect, namely, they 
bad not consistently enforced the test of what was 
the corporation's strict commercial and financial ad- 
vantage." M The boards managing the industries are 
ap|Miinted by the responsible minister and since 1°-.S6 
all external finance, apart from advances from the 
banks, has la-en provided by Kxchequer advances. 

M'irrett and SykesM state that the annual capital 
i barge method is commonly used in the British 
nationalized industries. From interviews and other 
sources, however, it seems that a great variety of 
methods is used. The i ,,st Office, for example, stated 
that discounting methods had been employed for the 
past forty years, whereas other nationalized indus- 
tries seemed to use unsophisticated methods of eval- 
uation. !n fact, there seemed to he a wide gulf 
between the liest and worst practices in the national- 
ized industries, and an executive in one of the min- 
istries stated that "the biggest problem is that of 
improving the practices of the worst". There cur- 
rently seems to he much thought applied to the 
subject and the Treasury has l>een holding meetings 
with representatives of the various industries in an 
attempt to achieve some improvement and standard- 
i/ation of appraisal procedures." From the inter- 
views, muddied thinking, similar to that in the pri- 
vate sectot, was evident  (see section C). 

Having arrived at some index of the economic 
worth of a project, companies and nationalized in- 
dustries seemed to use a variety of cut-off rates as 
a guide in deciding whether to accept or reject a 
project Since the capital market is an imperfect 
market, the theoretically correct cut-off rate to use 
is the ma.gtnal efficiency of capit.-.l, that is, the rate 
of return winch can be earned from the best alterna- 
tive use of the resources. However brause of the 
difficulty of measuring the return from certain type* 
of project* and héraut* of other factors, such as the 
timing of investments, much guesswork is involved 
in arriving at the opportunity cost of capital. Never- 

»• S** T*e Hmtm.-M and hrim^mtf OMIWMMM of Iht 
Kahomhifá lné»rtrit$. Cmmá 1.U7. April 1*1. m which it 
*a« rtated that 'althaafh th» mdmtriri hav* nMifitioM 
of a national and non-cuKNnrrcial kmd, th*v are art, and 
oufht not be r*csHH a« »«nal servie*« ibiolvrt from 
ernmimir anal rnntmrrcial ju«tification". 

« Vol 1. Jua* NM, a  10.1 
**A J Merrvtt ana) Altai Sykrs. Tkt Fmmxt mi 

A—lysit »f ( •*•*•! PrtJKU. LuaaW, Longman, l«J  ,,„ ,, . -*•>-. . •-r—". *.<-~*m. ui«m. iw. «i J,* g   L Mask, "lawwtaaatt eaaáa* m aba jUm_:i- 
"1?»..Tr>**Bry ka* f^mr*4 M «wellaM booti« (m- m^y mámmrr-mmm ISM è**mmm»r 0*»*rfiU»» 

p»**W)   to  prorate  farther  lb*»***  m «at  »aUart: HivJm, UutSTmTNTSMMI Iwa ThTrtmZr. 
A»pra ut of national,«*«! Mxfei»tr» iawiiaw aro»«»1 aa*V •*, Tstt. Mime frnmemSmSi Hv*. ^^^ 

theless there seemed to be a general consensus among 
experts interviewed in France, the United Kingdom 
and the United States that a figure of between 7 and 
10 per cent"" reflected the opportunity cost in those 
countries. 

All the British companies using the internal rate 
of return used a cut-off rate of 7 to 10 per cent as 
a guide. They emphaiized (a) that this might alter 
with the change to a corporation tax and (b), to 
quote an employee of an oil company, that "because 
in the last resort, any investment decision is made 
on the basis of business judgement, the part played 
by analysis and technique may be small, however 
sophisticated the procedures that are laid down". 
The other companies used guidelines varying from 
25 j>er cent before tax (expressLd as the ratio of 
"expected" profit to initial outlay) to "the rate 
earned by tlie company at present ". 

One or two of the nationalized industries stated 
that they generally took their financial objective*» as 
a guide. The objectives differ according to the cir- 
cumstances and prospects of the different industries, 
but in general they are equivalent to between 6 and 
8 |KT cent.** Since the nationalized industries obtain 
their capital from the Exchequer and are subject to 
capital rationing, the money cost of capital will 
usually differ markedly from'the opportunity cost of 
capital. Civen the risk associated with the invest 
ments of the nationalized industries, 6 to 8 per cent 
probably reflects the opportunity cost of capital, Imt 
here again there is a certain amount of muddled 
thinking, since the objectives were not established 
for the purpose of reflecting the opportunity cost of 
capital.«1 In order to avoid misconceptioni of this 
sort, it would be better to restate the financial ob- 
jectives year by year in ternis of a cash surplus to be 
earned by the various industries. 

The concept of opportunity coat of capital is an 
important one for the developing countries to hear 
in mind, since the difference between the money 
cost of a loan from a financing agency and the op- 
portunity cost of capital in a developing country will 
usually be considerable The developing country 
should be aware that the money cost of capital is 
largely irrelevant to the investment decision. 

Frante 

Approximately half of the French companie* reply- 
ing to the questionnaire used some sort of discount- 
ing method to evaluate the worth of a project. Again, 
however, there seemed to be misuse of the methods. 
One company claiming to use the net present value 
method  stated that  it  deducted dépréciation front 

•* Calculated in an internal rale of retara bat it. 

/i-**TJ' .,l,ÎEl*T,t ,h* P"!,t'r »«t out « ttat Whit« »aatr 
(lama. ÌJJ, ). tv*-r«ar nataci«! aajettir« war« tgrtad with 
atott of th* induatrits cúneme*. 
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nrsBoaoM« "bra»*» te th* aniaaeum oaacrta»«* coat ri 
cantal   tor   tara*  ««aoanc   laaiarSaata**/   («»Ma*   fra» 
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the cash flows before calculating t'.ie NPV at a 
diicount rate of 8 per cent. Another company, using 
the future value method, calculated it on a different 
basis from that established by theory. After deduct- 
ing these two companies, it seemed that four of the 
eleven companies replying to the questionnaire were 
using discounting methods correctly. The general 
impression Rained from interviews was that the 
largest French companies were beginning to use 
advanced methods, the impetus coming from the 
Common Market. An executive of a large company 
manufacturing heavy engineering products spoke of 
a conference in January 1965 at which 90 per cent 
of the companies attending had stated that they used 
discounting methods. This state!.lent is difficult to 
reconcile with the findings of Smith and Remmers. 
In their survey they state that "qualitative classifica- 
tions such as 'very important', 'important', less im- 
IKirtant', continue to be the operative categories into 
which the majority of businesses sort their possible 
capital expenditures", and they go on to say that 
"the basic difficulty was the lack of adequate cost 
data ... As a consequence the factor considered to 
be of the greatest practical importance was the rank- 
ing given to an item by the department manager 
concerned ... The managers were engineers and they 
seemed reluctant to ;idmit that there could be a need 
for any justification beyond the promptings of their 
good sense"." 

The impression gained from the interviews was 
that projects are generally given a ve-y complete 
technical study. Discounting methods seem to be 
more widely used than in British companies of simi- 
lar site. This is supported by the experience of a 
French management consultant who stated that dis- 
counting methods were generally used in French 
companies with an annual sales turnover exceeding 
F10O million. French companies are generally en- 
gineering-oriented, whereas British companies tend 
to l»e more influenced by accounting considerations, 
and thi« may explain the French use ot discounting 
methods as opposed to traditional accounting 
methods. 

large French companies generally placed much 
emphasis on "the influence of government action on 
their investment decisions". By "government action" 
they jccmed to mean the direct -nHuence which the 
government exercised through incentives and pur- 
chasing power. As was stated by Folitn il and Fco- 
nomic Manning in the booklet, French Plmnnino- 
some l.ttsum for Hrtlam, the incentives have in- 
troduced into the planning system the notion of a 
contract between individual firms and the state which 
requires a much greatrr degree of intervention in 
the internal affairs of firms than lias up to now been 
accepted by British industry"." On tlie other hand, 
üttle importance was attached to planning at an 
•influence on investment policy. 

The proportion of nattoml mvtmmtmi directly 
controlled by the State in Frante is equal to ap- 

'- Im etimumt ¡teutoni m Frtmk Inémttry {ttt fuoinrrtr 
!; aSovti 

«Umdu*. PEP < Political ime ËcomMnw HIMMI, Sd- 
irmi»  VA ». JM. 

proximately 50 per cent. < iaz dc France, Flectrieité 
de France, and SNCF (French railways) use dis- 
counting methods, and Charbonnages de France 
stated that they used the NPV method, lompariug 
the actualized value of the results with the initial 
investment. 

Companies in France, as in Britain, ti-- a wide 
variety of cut-off rates as guidelines for the approval 
or rejection of projects. The nationalised industries. 
on the other hand, generally us;-, as a guide, t|u. 
rate set out in the Fruich plan. For tin- t.mr'h plan 
this was set at 7 per cent, hut it was thought that 
this would be raised to S or 10 per cent l'or the fifth 
plan. 

The appraisal practices used by the French na- 
tionalized industries probably correspond closely to 
the theory because "a majoritv of French economic 
theorists are associated in one capacity or another 
with the nationalized industries, some in the highc-i 
managerial posts".44 

United States uf America 

In Topics oj Cost .ticounti»!! und /Ve Miotic, liier- 
man states that "in fact, this (cash payback» is 
the most common method in use at the tune this hook 
is being written".44 In Miinti<icm<ttt of („r fouit,- 
Capital, Hill says "The committee found that a 
surprising number of companies had no system of 
evaluating or justifying capital expenditure-, hut 
depended entirely on the judgement of then even 
tives".4* 

In a survey of 127 American companies reported 
in the NAA (National Association of Accountants) 
Bulletin of June 1%0,47 116 were found to have 
used some form of return: <JO had Used pay hack, 
b't the book KR and 3K one of discounting tech 
niques. Professors Hrockie and Grey, in a survey of 
fifty-seven large American manufacturers' invest- 
ment,4" found that 85 j>cr cent of the rescindenti 
used so"ie form of pay-back nut hod An informal 
survey of aliout thirty manufacturing companies 
made by a vice-president (Jf Thorn,,. F.disim In 
dustries found that "the most universal standard 
employed by enlightened management is the return 
on investment the particular product wili ¡.rovidc".4* 
Kisner found that the average return on initial (.,st 
was commonly used for major as well ,,- minor 
investment and he expressed distress that th< elite 
of American businessmen «sed this "crude" formula- 
tion of the rate of return."' 
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In Istvan's more recent survey of forty-eight com- 
panies,81 all but seven stated that some minor propor- 
tion of their capital expenditure was treated as 
"absolutely necessary". Sixteen of the companies 
used discounted cash flow (DCF) for at least some of 
the projects  (see below). 

I ut u 

...... Primtry Secondary 
Method of mrtilmetil appratiti mniure nuanrt 

DCF (including the MAPI formula) 7 9 
Book RR   24 g 
PB 13 21 
Others  4 44 

TOTAL      48 

Istvan states that "there is apparently a direct cor- 
relation between the use of this measure of accept- 
ability (DCF) and a generally superior capital 
expenditure programme". In the Minneapolis pro- 
ject. Heller discovered considerable use of pay-off 
formulas but diversity and irrationality "in the 
method of calculation and in the treatment of income 
taxes and interest".52 De Chazeau also finds "stub- 
born resistance of businessmen to scientific economic 
formulae for the timing of capita! outlays",6* and 
Gort finds the use of illogical methods (for example, 
deduction of depreciation from income but not from 
capital) which may not reduce the level of invest- 
ment l«cause of the adjustment of the cut-off rate, 
but which almost certainly will lead to the wrong 
choice of investments.114 

On the basis of a number of surveys, Solomon 
concludes that "most large firms do not use refined 
capital rationing techniques, though there may be a 
correlation l>etween systematic capital budgeting, 
size, and separation".** Separation here means the 
divorce of ownership from control. 

Norman E. Pflnmm ¡n a more recent study of 
the experiences of 346 manufacturing companies 
states that "the pay-hack period is the most com- 
monly used financial measure of capital projects 
among operating companies".'1* 

On the ktsis of the alwve surveys and the inter- 
views, it appears that companies in the United States 
tend to use more formalized techniques than French 
o,- British companies, but less than half of the large 
companies 1 those with net assets exceeding, say, $30 
million 1 use discounting techniques. The largest 
companies, and particularly- those in the capital in- 
tensive industries, such as oil and chemicals, tend to 

M Ntvan. iofUil I Ap.-nhtvi,- />,-, m.>*< - II, :t trie, ,ve 
Mails in l.,irfir { .ir/Mra/mw. I'niversity <.f Indians, Bureau 
»f  Rnsiness  Hevrarch, 1061. 

M Heller,  !l.\r-.ir,i Hminess Kcitru, Marrh 19M. i>   101 
'"De l'ha/i"iu. "Remilaptation >f butine« investment", 

in I'roblrmt ot l ,ipii,¡! l-'nrmtìli.-n. vol l>>, Conference on 
Research m income and Wealth. Saturnal Burean of 
Economic Krsearch. Trincetti l'niversitv Pre« 

54 M Gort 'The planning cf investment—a »tudv of rapita! 
budgeting in the electric power in.lustry', Journiil „t fiuti- 
»•'t. l'niver«it\ of Chicago. April 'July, 1<>M 
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Kentucky  I'niversity Pre»», l°fvî 
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use the most advanced techniques, and here the 
pattern is similar to that of the United Kingdom and 
France. An executive in an American chemical com- 
pany stated that the gestation period for projects in 
these two industries was generally longer than that 
for projects in moat other induatrtei, and he thought 
that that made those companies time conscious, 
thereby inducing them to use a method of appraisal 
which took account of the time value of money. 

3. National economic profitability; the theory 

Tinbergen" has pointed out three respects in 
which the appraisal of a project's worth to the com- 
munity differs from the appraisal from the viewpoint 
of the individual firm." First, whereas the firm will 
calculate the economic worth of a project using the 
market prices of production factors, the evaluation 
from the communitv's viewpoint should use prices 
which reflect the scarcity of these production factors. 
Market prices may not measure the marginal produc- 
tivity of production factors because of imperfections 
in the market, and "shadow" pricss tmy therefore 
have to be imputed. Secondly, the "community 
evaluation" should take into account such factors 
as the indirect or secondary benefits or costs attribu- 
table to the project. Thirdly, the evaluation will 
measure the net return to the economy, by relating 
benefits to total costs,** rather than to any par- 
ticular factor. The evaluation is therefore calculated 
in terms of the social rate of return.** 

J lie relationships between projects, industries and 
sectors of the economy may be assessed by means of 
input-output models. Work is in progress, for exam- 
ple, on the preparation of an input-output table for 
500 to fiOO sectors of the American economy based on 
the census of manufacturers for 1%3.*' A social ac- 
counting matrix (SAM ) of the British economy has 
1-een prepared by Richard Stone and his colleagues at 
tlie University of Cambridge, England.** Statistica 
for these kinds of models are obviously not available 
in the developing countries, but even very elementary 
statistical analysis may be useful for outlining 
priorities. 

Some particular factors that should be considered 
in assessing the economic soundness of a project are 
listed below. 

(a) "Shadow" prices 

Attention has already been drawn to the difference 
l>etween the money cost and the opportunity cost of 

M Investment Criteria and Economic Growth, Centre f< r 
International Studies, Massacrane«» Institute of Tech- 
nology,  |<#jl. 

*" For a study showing the adjustments required to reflect 
nucroeconomic rather than micr«.economic valut», see Mur- 
ray H Bryce, Industrial Dnvlofmtnt, New York, McGraw- 
Hill, I'WO. See also Hat ral and Kuhn. "Tramport planning 
in developing countries'" (unpublished). Brooking» t%5 
i/'^'f  S   F'nkf'   Fccmomif*  f°r  Development,  Prtntice- 

. "t-'r'\f * <li«cu*sion ni »oeial marginal productivity. »** 
A E Kahn. "Investment criteria in development". Quarterly 
Janrmt! of Economics Harvard l.'ni -ersity Press, February 
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•> S*e Wa.silY W   L«or*ief. Th« Structure of the V S 
Economy" Srirnrt/ir Ameruan. April 1«5 

**S*» the »»rie* pubhihed uadcr the gtaera! title of "A 
Programme for Growth" by Chapman and Halt 



capital for a developing country. If therefore, an 
evaluation is made using the NPV techniqi>e. cotti 
and benefit i should be discounted at a rate which 
reflects the alternative use of the capital. 

The price attached to labour inputs should again 
reflect the alternative use of the resources. If the 
market price does not reflect the marginal produc- 
tivity of labour, the labour cost should be adjusted. 

For various reasons, such a» exchange controls or 
temporary loans, the official exchange rate may not 
be an equilibrium rate and it may therefore he help- 
ful to evaluate the project at various "penalty' rates 
of exchange. 

(b) ò econdor y benefits 

Projects which have significant backward and 
and forward linkage** effects may have a greater 
attraction for developing countries than projects 
without the same effects. The benefits arising from 
this sort of effect will usually he impossible to quan- 
tify, and it will only lie |iossil>le to note the effects 
of the project on other sectors of the economy 

"A significant consideration in appraising a project 
is the extent to which it will result in the intro- 
duction into a country of new and advanced tech- 
niques. ... When new techniques are introduced, 
there often arises a problem of the existing industry 
which will be rendered obsolete, with the consequent 
loss in value of existing investment, cost of training 
new workers, dislocations, possible immediate de- 
crease in total employment, increasing economic con- 
centration and so forth."*4 Again these factors are 
difficult to quantify and the emphasis is diverted to 
considering the project in relation to the economy as 
• whole. 

Another non-quantifiable factor which may be 
worthy of consideration is the extent to which the 
project gives rise to "external economies". These 
may be defined as arising "wherever the output of 
a firm depends not only on the factors of production 
directly employed by it but also on the output and 
factor use of other firms".** Such external economies 
arising from common service functions can only be 
evaluated by considering the project in relation to 
the economy or particular sectors or regions <»f the 
economy. 

4.   National economic profitability ; the practice 

What factors are taken into account by financing 
agencies when a project proposal is being considered ? 
As is to I* expected, the criteria differ according to 
the nature and objectives of the agencies. 

United Kingdom 

A director of an organisation established to 
provide investment finance to firms in the United 
Kingdom stated that the main criterion was the 
creditworthiness of the project, although, for the 

••Sst W W Rotto». Ike tcnemii */ T«A*-0# /»». 
Suitmmti Crawth, intematwnal hronomtc Atwriatujn  t<A4 

•* For • further dimmi'« of rhu pomi M« J smrI A 
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•* S«t J f. Mtxfc. "Esternal «canoa»« arni eMirnfmumut* 
m a coMattitivt wtaatKin", heemem* Journal. < aMtbrnifr. 
•¿•«tat* va! tí  No. 1   March WM 

more risky type of projects, a few member* of the 
industrial staff of the organization spent twi> or 
three days with the sponsor checking on cost ind 
market estimates. Some weight was also given to 
the promotion of exports, but no formal study was 
made  of  the  effects  on   the   balance of payment» 

A   merchant   hank   stated   that   it,  too.   isserei I 
projects on primarily qualitative grounds.  For a 
ample, the quality of management, the degree of risk 
in the industry or country,  and  the Imsine»»  'uik 
ground were all factors which might he considered 

A government-sponsored development lank stated 
that the main criteria employed were whether the 
project fitted in with the government's plans, 
whether it was commercially profitable; whether it 
was technically feasible, and whether the s|xni»urs 
were "politically acceptable'' in their own country 

No discounting analysis is carried out hv the kink 
and   the  main  economic  criterion  ag.iin   seems   to 
lie the repayment of the loan, although the quality 
of management is an important consideration   The 
hank  operates  through  a   number of  "dexelnpment 
companies" in various territories and, for the gmd 
ance of such companies, a chfck-list has Wit pre 
pared with fifty-two points raised under the headings 
of  "sponsor's   status",   "suitability",  "stake  in   the 
project", "general" (place in the hank's |mli«v and 
development of the country ),  "process", "manage 
nient", "marketing", "finance'' and "term* of agree- 
ment". The check-list is shown in appendix 2. 

A policy which has been used bv one of the bank's 
development companies i> to work up "agreed 
proposals" with the sponsor which contain full details 
of the project and the Iwsis on whirh the develop 
ment bank i i prr|*red to invest. It apjiears tliat 
this scheme has been working well, because tlie 
"agreed proposals" are in i form which l«>th tin 
development aank and the sponsors are prejiared 
to sign as rej>resenting full details of ihe project 
as agreed by all parties, but subject to the approval 
of the respective boards 

/•ranee 

Interviews were lield with  three employees of a 
r)vernment supervised French development Unk. 

rum these, it appears that kians are generally given 
for industrial rather than infrastructure or agricul- 
tural projects and are often channelled through 
development banks in the particular countries The 
prime consideration is the creditworthiness of the 
borrower, although it is thought that the tank pays 
more attention than commercial banks to the sec- 
ondary economic effects of the project. 

An assessment of the market is carriol out and 
even though the market analysis is limited t<> one 
or two years ahead it enables the bank to avoid 
favourite ' prestige protects, such ai renient works 
and airlines Cost benefit analyses a« e not usually 
carried out, but consultants are « ' aswitially employed 
to carry out technical appraisal« Only rarely air 
projects compared one with another. The bank had 
prepared a check list for the use of the sponsor 
ant4 th»s asked for the sponsor's economie and 
financial background and position, and details at the 
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project's finances extending over the period of the 
loan.  This is shown in appendix 3. 

United Slates of America 

The main criterion used by the commercial banks 
when investing in overseas development banks or 
projects again seems to be the ability of the spon- 
sor to repay the loan. However, when an "equity" 
investment is made, the banks calculate some sort of 
return. One liank stated that the ratio of the average 
annual return to the initial outlay was calculated. 
When comparing one project with another, the 
same hank stated that risk and "social worth" were 
the chief factors to be considered if the profitability 
of each project was more or less equal. Again, no 
detailed cost benefit or profitability analyses are 
made, but the bank has prepared a "check-list for 
Çoject investments" for the guidance of applicants, 

he check-list asks for details of the applicant com- 
pany's background; an outline of the project to 
he financed and it:; contribution to economic growth, 
details of the quality of the management, materials 
and labour supplies ; markets ; operations and finan- 
cial results ("tor at least the first three years of 
operations"> ; the investment climate; taxation; 
the sources of capital requirements ; and finally, de- 
tails of any feasibility studies carried out in con- 
nexion with the project. The check-list is reproduced 
in appendix 4. 

The other financial institutions interviewed, that 
is, the Kxport-Import Bank, the Internirioiial Bank 
for Reconstruction and Development, the Agency for 
Industrial Development, the Inter-American Devel- 
opment Hank and the International F nance Cor- 
poration, generally make detailed studies of projects. 

A ID, for example, has prepared a capital assistance 
manual covering all phases of project preparation, 
evaluation and control ; this consists of a few hundred 
pages of imall tvpe. A shorter booklet entitled, 
"Feasibility studies, economic and technical sound- 
ness analysis—capital projects"," sets out the re- 
quirements of S 611 of the Foreign Assistance Act 
of lf*,l,<" and S.101 of the Foreign Aid and Related 
Agencies Xppropriation Act of 19M and then goes 
on to detail the steps to he taken when assessing the 
economic and technical soundness of various types 
of projects The analysis for industrial projects is 
shown in appendix 5. According to the statement* 
made, discounting methods are sometimes used and 
the screening mainly depends on the personal assess- 
ment of the head of the particular capital develop- 
ment office dealing with the project. The importance 
of ]ire feasibility studies and two-stage analyses was 
stressed, ind it was thought that too much emphasis 
had. in the past, been placed on technical appraisals 
to the detriment of the economic appraisal. More 
stress s! >uld also be placed on the comparison of 

** \g«h-v f r Intentati nal Development, Washington 
IM". ( Vtotier, I'M 

<? Thi» requir«» that sufficient engineering, financial and 
other pian* necessary to carry out the proposed capita] ac- 
tum. t-«cther with a reasonably firm cstima:c of the cent 
nf *ot!*itv to thf I'm'ed State« Government, thai) be com- 
pleted before any funna art obligated. 

alternatives,** although formalised procedures could 
not be established owing to the diversity of projecti. 
AID stated that it worked closely with multilateral 
agencies such at the IBRD, the International De- 
velopment Association (IDA), the Inter-American 
Development Bank (IDB), and the European De- 
velopment Fund (EDF).*» The Capital Assistance 
Manual states that "the role of AID should be 
viewed as that of a catalyst and supplement to 
other alternative sources of financing". 

The techniques of development lending which have 
been evolved by IBRD are set out in a booklet 
published in I960.'0 The booklet consist« of five 
chapters entitled "Introduction", "Creditworthiness", 
"Selection of Irojects", "Appraisal of Projects" 
and "Supervision of Projects". "In general", the 
booklet states, "the project appraisal has to answer 
three main questions which involve the investigation 
of the project from six different points of view. 
The first of these questions is: are the goods or 
services to be produced by the project needed by the 
economy for consumption or for export ? In order to 
answer this question, the project must be investigated 
from the economic point of view. The second ques- 
tion is : is the project properly designed and planned? 
To answer this question, the project must be exam- 
ined from four different points of view, namely, the 
t*chnical, the managerial, the organizational and the 
commercial. The third question is: ia the proposed 
method of financing the project appropriate and 
(where relevant) are the earnings prospects satisfac- 
tory? This requires an examination of the proiect 
from the financial point of view." 

A form outlining the information required by 
IHRD on light industrial projects is reproduced 
lu appendix 6. Again it was thought that there has, 
in the past, been an overemphasis on technical 
appraisals. The Economic Development Institute of 
IBRD has however, been holding a series of in- 
dustrial project evaluation courses which attempt to 
explain the principles, and give some examples, of 
the preparation, evaluation and control of capital 
projects." 

•* After Undying; a number of transport feasibility «uditi 
commissioned by AID (Agency for International Develop 
mrntt, Tillo K. Kuhn comes to the conclusion that "many 
(if the transport studies sponsored by AID in effect seek 
|u»t:fkations of »««determinad decisions at opposed to 
evaluations' of meanmgfo! alternatives". See page 190 of 
Transport Diamine in developing; countries" by CW1 G 

Harral and Tillo E. Kuhn of the Brooking; Institution, 1965 
(unpublished) ; see pages 19I-1W for other criticisms. 

«•The impression gained fro« the interviews with the 
financial agencies was mat coatiet between agracies very 
rarely occurred. This is usually because either the agencies 
riña-ice different types of projects or their efforts are co- 
ordinated by the Development Assistance Committee of 
the OECD or through mote aw hot organiiations such n 
financial consortia and consultative and . )-ordinating groups 
lor »ample, consultative groups organised by the IBRD 
( fur Cotcmbia and Nigeria) aim at bringing; actual and po- 
tential donors together to consider the development efforts 
and external assistance needs of s specific recipient country 
For details of ether co-ordinating arrangements among aid 
donor», see the 1964 review of "Development assistance ef- 
forts and policies" published bv OECD 

w See Seme Ttckmúptt «f Devetepmtml Lf%dm$, IBRD, 
Washington. DC, September I960 

be holding a co..¿et. nee 
management consultancy 1 

• tW last quarter of IMS with the 
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The other financing agencies interviewed, that ii, 
the International Finance Corporation, the Inter- 
American Development Bank and the Export-Import 
Bank »eem to carry out detailed studies of industrial 
projects.71 Some of the points stressed by these insti- 
tutions are as follows: 

"More importance is attached to the institutional 
framework than to theoretical concepts. Development 
banks are viewed as a particularly useful part of the 
institutional framework." 

"The effect on the balance of payments is usually 
quantified since foreign exchange is almost always a 
constraint." 

"New industries are generally preferred owing 
to their linkage effects." 

"It is essential to study the economics of the 
country as a whole so as to reveal bottlenecks and 
the gener.il stability of the economy. Every study 
shows the relationship ci the project to the economy, 
although 'shadow' prices as such are generally not 
used." 

"The Du Pont formula73 is generally used in the 
appraisal of a project, although discounting tech- 
niques are used for irrigation projects."74 

"There is usually an incentive to invest in infra- 
structure projects because ot the greater ease of 
getting a government guarantee for these projects." 

"Cost-benefit analyses are not usually documented, 
but we do try to take account of such factors as : the 
effect of the balance of payments, both directly and 
indirectly through the action of the multiplier; the 
labour intensity of the project; the linkage effects; 
the diversification effects on production and exports ; 
the impact on income distribution; the promotion 
of technical skills Very seldom do we use shadow 
prices as such, but comparisons are made with a 
similar type of project in another country or with 
a simulated 'challenger'." 

"Most projects are suggested on grounds of 'po- 
litical expedience'. The problem is to find alter- 
natives, and introduce objectivity into the analysis— 
that is, we act as an educational pressure-group." 

There seems, among the international agencies, to 
be a raoidly growing concern that assistance funds 
be used more effectively, but it was stated many 
times that three formidable obstacles were barring 
the way to such an improvement : first, the applica- 
tion of political préjudice to investment decisions; 
secondly, the difficulty of collecting data on which 

general title of "Techniqtiei d'étude économique du projet 
industriel", and a number of banks and companir« ara- at- 
tempting tu üoK the gap between theory and practice ,n 
the field ot project appraisal by holding court««. 

"See Jame* A l.ynn, lht Application of Inteitment 
Criteria in a Development Hank, Temas del KID. April 
1164. The minimum information rt'iuir«! hy the Export- 
Import Bank from propinen ii listed m Bryce, op .it 
(tee footnote 59 above), appendix 1. The International 
Finance Corporation alio hai a detailed checklist seMng 
out 'he information required under eleven main headings. 

n This wat originally denned ai the average income or 
benefit divided by the average capital employed 

14 Following the memorandum of Prennlent Kennedy 
dated 15 May 1V62 and S 101 of the I96J Foreign Aid Ap- 
propriation» Act, cost-btneftti nudi« are required f"r water 
or related land-ut« project» 

to base a detailed appraisal, and thirdly, tin  Omrtam 
of projects.'* 

C.     COLLECTION   (Il    DMA;    SOV1K    I OM \!ON     MiMON 
CEPTIONS;    ANt>     A     IIIStTSSION    OK    RISK     AND 
1'NCFJITAINIY 

1.   Collection oj data for as.wssm,tit nf iummert-ial 
profitability 

United Kingdom 

"Few would complain that the Hritisli manufac- 
turer has neglected the use nf :ii.trkci HMüITII HI 
home markets; membershi|. of the Hritisli Market 
Research Society is approximately 1,500 and total 
expenditure on all forms of domestic research con 
sumer and industrial markets, trade, media and 
advertising and sales—must now lie in the neigh- 
bourhood of £15 million a year".1" So states Mark 
Abrams. An expenditure of £1S million a year.77 

however, represents less than 0.5 per cent of tin- 
turnover of these manufacturers Moreover. Carter 
and Williams have said "in our rasp studies we 
found relatively few firms with efficient arrange- 
ments for market research".78 

On the basis of a survey conducted among mem- 
bers of the Hritish Market Research Society in 
March 1965, reported in the linmnal limes Hiiieiv 
of British Industry (July lf*»5). it is stated that 
"it is highly unlikely that Hritish industry s|>ent as 
much as £1 million on overseas market research 
in 19t)4 ; more prol-ahly the figure was barely 
£500,000". The report also says that a majority 

had used "desk research", which did not involve 
interviewing. The respondents were drawn mainly 
from large and middle-sized firms with suine in 
terest in overseas markets. 

If Jacques I-esourne's7* division of marketing 
studies into predictions and structure analysis is 
used, it would seem, on the basis of the hituintuu 
Times Survey, the questionnaire replies and the 
personal interviews, that the majority of Hritish 
companies rarely use structure analysis when making 
market forecasts. 

The fact that companies pay little attention to 
market research in general is reflected m the ! irk <>i 
market research applied to individual projects For 
expansion projects, for example, companies in the 
F.MT survey generally forecast for five to ten v-ars 
ah«*ad. whereas replacement project an gentraliv 
appraised on thetr first year's «savings i.hute exten 
-.iv technical data are collected hut r.iteK translated 
into detailed rosts. In some raws the- profitai,ti. íes 
of projects are not assessed at all (see sedimi H) 

"See chapter  1  and paa<-s  2I021I   ..f "1 r.,-v.-.rt   • \„ 
nirig in developing inintriet"   ( MT  f.Mri'ate '•'i ,ili..vri 

'•See M Ahrarm, "The role >f (narki-t rrw-a'rh" thr 
/• IMV I<I/ i ime 1 h',-lint ni Itrittth Inditi!' I •.'. \'f '• IV-, 
artier also rontaim a mi«1rl or iheck li-t ! .t ire >•». 
market r»*earrh 

TT In a «nrvey rarnH .,c:t in Y"t) Sy thr Hr-M'i \> 'iole 
of Management, total rapenrlitora- ¡ai marka-t t, r4,. :, o,,,« 
•-, ha.th •lomra.ür ami tora-mn, »a» <-«a nijo-'l ¿< i\f m ')„ „ 

T* Investment in /»•. tufi-m f»«(<,r.! IH.mai l'tp«« 
1958 
'•/•r-ini'uni- fmi/.íij a*4 tmiuMtru,ì Mamiu-ment l'rei, 

tkr Hall   !'*•' 
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subsidiary measures are often used This is particu- 
larly true of replacement projects, »here compari- 
sons in terms of lahout productivity are often 
made Three of the companies interviewed make 
extensive use of check lists"" to trv to ensure that 
a reasonably accurate estimate of the capital outlay 
is olitameli. 

Many of the organisations in the survey, in fact, 
more than .me third of those questioned, inaile 
••«-rrnr-. of principle" when collecting data ^onie of 
the more common pitfalls are listed later in this chap 
ter. When thee "errors" i foi example, the allocation 
ut existing overheads in a new plant) were {.minted 
nut. Mime of the executives could not understand that 
thev were, in fact, "errors" They assumed that tliey 
had been using the methods eorrertlv. 

All thirty-seven comoanies giving replies to the 
(|ueslioimaire stated that outlays for w rking capital 
were included m an estimate of the capital outlav 
However, a iiiimher of the companies interviewed 
merely a|ipl\ th. present ratio of current-t.i-tixed 
assets to project estimates and one company Mated 
that credit received fmm suppliers was ignored" 
Karelv, il seems, are detailed estimates made of the 
build-up of inventories or credit given to customers 
in relation to individual projects. 

In the {instai survey, fourteen rompîmes stated 
that thev Inokcd at the worth of a project after 
deducting comp.oiv tax : sixteen stated that the re 
turn wa- usually calculated before tav Other replies- 
were \ague ,in<l could not be classified , the vague 
tie-- arose from the introduction of corporation tax 
' 'ne reason commonly given for estimating rates of 
return on a nretax basis was because rates of 
taxation and >f tax allowances were coiistnntlv 
chiusini: I th« reph • if a non-electrical engineering 
conip-in\ i ( >t the sixteen "More tax comiKtnies", 
seven stated that thev would have regard to the 
hem-lit of capital allowanies and in (»articular the 
"siibsidv" which might arise from investment allow 
aines In f:u-t comparing the various surveys*2 on 
tliis point, it is tVrnrult to come to any definite con- 
clusion as in vs li. thcr ni not the investment allow- 
anies Ime their designed effect. It can, however, 
sateh he said that tin effect of tax allowances on a 
project's worth is rarel, examined by discounting 
teibnii|ius. and it is probable that the allowances 
il<i imi bave (heil   intended effect. 

hour of the  organizations interviewed   have  at- 
tempted tti rssess explicitly the effects of a project on 

"" I \.eii|.|<» , i >li"ik ':-1- jre t'tvni in IVfni i « wi,,i, 
.' n.; .i..-r t   '/ in,i       I-    section  Ai Id.  in  ihr   lull    l^f*   idi 
' ¡     '"   •'•     i'       '   .   'IM. '      .tilil    •!'      Ml,     .       ,(     /  «.•!«,.  r    ,,| 

M l\rn tlii.Uiih. m the l«'.,n.i »Inri ..| tin. mm'sam i i 
•he ...o en I nu M CIHCIU I'M flu- ligure im ; reitii i. 
«n> Krmlri  (hau that   ii.r   ltl>t. n. 

»-'II /tr> ,Mf> . t »he KiihartUun n'|«.ii /«»>,,;«> /,M,I 
.'i-i i'mml .MOV UMSO Mardi I'M the "r xeier s;,jr><.v 
hi I' Coin ami A \\ il iin» ri'|»irlr<! m ,' . ,>»< mi, ,j Ki'> 
mm l'*i . tttr Southampton Survey" (ire footnote S2 ., 
ab .. ' the in format inn ;.rr<rnt(4 !.. the KadclirTe i ..mmit 
re. hi tlir IVileratoc, (.t eintmh Imiustrir-, i «*r /''Hittf.i 
*'.w r.inW.i ,<f IIWI*Y »e i*c i • mmillfr m litt H •"km, 
•' ih.- \lmslar\ Syl.-m vol .', p» UH lili . aiut •'Ketila.r 
i!»nt l'ulir»" V«ir»iM»*J iHshlktf ÍúMI.«, fcr-swie. ! on.V I 
V 'vrmhcr   1%4 

the total profitability of the enterprise For example, 
one oil company is attempting to set up models wMth 
would show more clearly the effects of a projset OR 

the other operations of the company. A large chemi- 
cal company requires that the pre-extension priée 
and cost structure of a division oí the company be 
compared with the post extension structure of the 
division on the {»roject proposal form. The electricity 
industry is also accustomed to studying the effect 
of an individual project on the existing activities of 
the industry because a new generatili* station affects 
the merit order of all other stations." Some invest- 
ments may. of com se. have their own demand curve 
due not only to the size of the investment but also 
to the uniqueness of the product or service produced 
I he effect of large projects on the demand curve 

for existing products is rarely assessed, with the not- 
able exceptions of the organizations listed almve 

France 

Of the organiiations surveyed in France, the 
majority forecast between live and ten years ahead 
for expansion projects above $250,000, whilit for 
replacement projects a shorter period is generally 
considered. Only two of the organiiations indicate 
that forecasts are made for the economic life of the 
project The impression gained from the interviews 
is that the market study is generally made in more 
detail than the marginal cost study : yet the market 
study is generally limited to desk research. French 
organizations are even less market-oriented than 
their British counterparts The cost structure of 
existing jilants within the organiaation is all too 
often assumed to apply to new expansion projects. 
Where the project involves the replacement** of ex 
isting assets, the comparison between the "defender" 
and "challenger" is usuallv conducted in terms of 
technical data 

The desk market research, for the compinies inter- 
viewed, usually involves a mere extrapolation of 
price and volume trends Only rarely are analyses 
made of price elasticities and futur« trends of im- 
(Hirts. or of the effects of competitors' likely reactions. 
Indeed, the prime motive for a study of an expan 
sion project seems to lie a lengthening order book 
or the need to maintain a certain rate of growth or 
share of the market A few companies use standard 
forms for the presentation of projects but only rarely 
do these ask for detailed cost or market breakdowns 
Onlv one of the companies interviewed uses an in- 
formation check list, although the majority said that 
thev  were about to introduce them 

I he Smith and Kemmcrs studv sheds little light 
• •ti the forecasting techniques used bv  French cum 

*'l" Home ami H iilvunt,. The 'ejtUiement of oh 
- hseeiii plant Z . ax.'*.,! VifiiM 1<»I If, huwrrtr. 
•' A'V em .t caputi 'i. V invested i« «relier thai, thr 
.iti int required in meet demand the ttirTrrrncr i» known 
a. -optional capital" ami *-i wmiW normally hr sanction«) 
uh .f it rould .ho» a return ..f about 10 per cert« net nbmrt 

Id |>rr tent an«»» i" see tht Kef "t /rum ikr Scirri Cu». 
mut,-.- -n Y<aft<MMo*frf Inéutrtti. Hm«, of Cmmmt 
!'*!«•• 2M.     1   May |<fc,! 

M The limimene* hH**ni replacement and riputimi 
project» i« an arbitrary .*», hut, a« »tatari m Mcti>* A, 
it   » c mm nly mad» by cmfmiii, m m* thr« rotiMríei 
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pames, but it átales that "tt WHS almost always the 

technical comteerttioiM that were at the forefront 

of any choice" * The atudy al») »tates that "expan- 

sion lin some casen was intended to ensure that 

the firn, co aid maintain its share of a developing 

market". 

Very few of the executives interviewed had a (rasp 

of the economic principles involved  in the appraisal 

of a  jtroject   and some of the UM «re  common  mi* 

conceptions are detailed below 

Fight of the organisations stated, in reply to the 

questionnaire, that they took working capital require 

nieiits into account Itut, on further inventifation. n 

tremed that, in mail) case-., the existing ratto of 

current to hxed asset» »as applied t. > the new 

project 

\¡>|iro.\imatelv one halt t the companies «urwyed 

looked at the return on a project before ta\ i >ne of 

these companies stated that incentives channelled 

through the Fonds de développement ecotiotiiiipie et 

social were always considered 

The companies interviewed seemed  to antrat th«' 

effect of the  project on the total organization, hut 

this was  not   usually documented,   and   the  asses» 

mettt wat usually made subjectively at the level of the 

board of directors 

The nationaliaed industries seem to make mot* 

detailed forecast« and analyses of projects. The 

Committion <tr l'énergie made forecasts for tin 

fourth plan of the demand toi energy m owl 

rijuivalrnt up to l'#<5, assuming certain price lewN 

After making certain adjustments tor othei tactm- 

such as the cost of retraining coal workers and tlit 

security of supply, forecasts were made of the invest 

nient required lo meet the forecast demand at the 

lowest possible cost** When attempting to forecast 

the total demand for fuel, the elasticities of price and 

income were aaaumed to lie constant as lietween fuel 

and other sectors of the economy. However, when tin 

total fuel demand wa» apportioned between the van 

mis types of fuel, a ni.mhei of forecasts were mad' 

for various price levels." 

When appraising large projects, tin French na 

tionalitwd industries, especially those operating in 

the energy sector, generally study the effe», of tin 

project on the total organisation This i« especially 

necessary for F.lectricite de France, since a new power 

station wifl arfect the merit order of other stations "* 

For tome very large projects, detailed studies have 

been matte by the gas and electricity industries and 

for some prot»lenis, linear programming and opera 

I ion a I reaearch technk|«es have lieen used "• 

"l lmtslmfnl !>tcis«M\ m l>e*ih lndt,<tr\ .-n- i ..in •. 
15 ¡tlnn 11 

m Stt I. (mum 'Rapport general «te la immisn n .|> 
l'énergie", Krim français,- it Thtertji, . Par » V. 1» 
A(.ril l*M 

*? l''.r   !<-t»il>   . Í   the m ufe h used '•)   the   <'omni »sum 'h 
I'fiiergit   for   the   third pini, wr  J    lanournc.  >»|>   '"      •' 
(notant* tO above )   rrsp  ? 

••lor rxamiile   ttw F.IlK MsttM that  the   pr»»tirr w». < 
fvílutte the  fneet  of « psrticultf   i>rii)*ct    •<>  thr  • >m|>l > 
if rutting pi'i|«-t< »nd that the nwth-<t eiwfj')>e<t *•* th»' 
if »itutlited balance iheet«. the rate    * artualinttion hf>ti| 

7 net lem 
•"se* P Matai an4 R Gthrtt, "The aattlK-Mi-ti of linrti 

programming to  iroeumeno r   the riet trie power imtu*tr\ 

I nit cd Stales uj   Imerua 

Since   American  companies   generally   UM    noie 

sophi-ticateil nn-u-utes in ni-nei t   i)i|.i n-d   ani     t 

planning horiion is longer,  there  is ,i  pies,inipti"ii 

that   their  forecasting is mote   tetined  than that   ,.( 

l-rencb   or   Hritish  companies    This    howcwi,   < m 

otii\    l»e   a   presumption  since   the   mimliet   of  mm 

(»anus    interviewed   was   ion    small    i •   (in-   '.:•- < 

gt minds for generalizations and the ¡nihlislu ,i Na' a -. 

generally   ignore tile methods  ose.I   i.. amu    u   tV 

data which form the basis toi   tin   pi o | ret appi o 

However,   the   three   companies    inl'-n ,»nl    -mi' 

that,    when   collecting   information    t.n    a|i|<i o -" : 

projects involving an out'a\   of   omi,   than ,*.,:;iVi» «! 

very    detailed   analv .r-   »nr    u-oalh    i ,: I« 

analyses  involve a stwh   of m.-itkc-   -tintino   -''In 

than  trends,  and a buildup  • >'   < ..-m   trom  i.,l,n-, 

data    Two ot the companies  ii..   detailed .!>,!   '• 

but  no copies were made a\ niable *'   Ml thi" 

pailH-s   i one petroli urn   "in   cluiuu  il       : I "! 

company i   stated  that   they   oft« n   ••tnpl.'w-'  .   • 

tants to carry out market am! technic il -tud'' 

cialtv for overseas pr<>|ects 

A   management consultant   m   \". v*   Nml   ' 

¡hat   large    \merican  companies    i dehtnd   ,•   •'     . 

«ith   vales turnout  al«.M   SI'KI  oui'i.u       oa-      o- 

very    conscious ot  the  need   to   < hoi k   on      .m ••      • .f 

information, and he knew of "at  I« .ist a .io/. >• 

pames   which   had  sjierial   pi  MII!   ti.im-   \< •:.•.,     • 

MJKHisiblllttes   nnludnl   ma    lai-rch     tl•>    a| ; • . 

pt'Mii-ts   hut   the  completi    pl.i-nn;   "t   ; • .i. . i     ".i 

the   initiation to the /MI| mai/im       \\ h> •    ,''.     oi. . 

yiewe-    pointed   .mt   that.    |'.ia^   in   la 'i ' 

l-l'lnl,     lolllp illl' ~ .     ill'"      .I'i'lllo1     to    lie     .     c   .   . 

•ivyateness    ailloli^   'he   t'li'     !.U)^'       \iiieii.  in 

panie«    of   the   need   !.>   i In i 1       a     'he    n,a' 

tit'U iti itimi  I« hind a  i't'eii'     , :•• os.''   o .       >.   .-, 

tant   said  that   In   th.night   <i¡,<.   ti.i-   « .    a  •   • 

irreali r   lis«   ot   |iroha'iiht\   ie. !on , > i «      o   i   •• n ••• 

analyses bv   \niern an i ouip;inie- 

I'lie three compilile- iutet\ levsi d  -lit"!'1.!'  A   .• i 

itili capita! and -tart up < "-!    vw-i   . \y.n    .   ';.      .  ! 

although  how precisi     in I   i-'onat.      IMP    IM . •   U  ' 

on   the   teljittve   imp ut   ini      I    on:.   > '• >• - nt •' 

total   pto|eet   "ist    fin,    e--     -tit'il   MI,I   '.,.    r   ; 

cations   were  included  o    the   ¡a.ipi-a    lor      \\ l . • 

investing   overseas   their   .rein   o,   I»    's.     I,,J¡,       , 

the  ,ippr.i'-.i'  "I    i  ploie, |   «Imi    Hie   ¡  ,|,. •    oui   | * ' 

t   ill  ¡i'l      li illlj ,inn -    tollo«       . a;. .       • '  i      ".'••'!      '    . 

prn|ec'   ha    l»< n   revealed *' 

' '    ' .       »i , »I '    S. I, II          \K 'Hí'           ' ' , •:    ,,) 

<•              -t"l   Inn    'if.tlliui'      ¡i     - !'"!'     r-i 'II i't i  iv • ' 
ll.e !" rm     «le     (iriartuil-     ¡jflr-'hiT^ i««,ii. '      ,' ii  ... 
IV         \    wllllirl   l'i.id    «lut   I      \fj... *     .    ,'. n 

% '-.'»«. HI        of,».' ,i H,.'iA  y,     t'i       ! i 

.le.-jllie.      -. .     SIIIMIJI     I       I'M  •::., 1 
'7 «t»  ir •    :,|    I I"    .'4 

"'   1"        IT"'      Mo- -1     «ml      v  -i" ,i!        "i.|Mi... 
!i.*!:i.      rrve^ii'd   ,*   MI' I'O   >,'   •    e   e      "  in.   -,*. \ •'• ' 
••••       '   '"       '        "I'lv       •'     H r, .i.,.     ...  t     . .... 

higt    a-i.!,    it  ¡m|   "-   i '•   |i*'t,    .Im   I»I     imti    n     "i.c 
''     fl'    *e 4fi' In ^       1    Un       '1í#Ií:#41 I'   ' «(»j'Tiil   l*r^    O   'te       'II' 

.   iriifiln'o    »¡o    l4   i .«    •      oniiiim    a    )»u!    '.ría n «; 
Ii»   *iho   "   .m   ite*fi'[.n.i-in   I«'*«;»     a    go. * 'nuire'    ,iiiiir, 
«rt     .-s  i     'r»'U   ••   ana:-        n* iH*i*t*     M14'''*'.    > e    **i 

¿Ii 



KirH, a study il the over all inventili« ut ch- 
alate "** and an economa; furecaat for the naitt five to 
ten yeari, 

Serimtfy « «ttwlv of Ih« incentive« or di aitare wti vea 
to tin estment. MK!I I* exchange control. re«»rirtmm 
on the fxfr t nation of dividend*, tax allowance v 
grants   HIIIIKKIK -, and tant? protection , 

I hirilh. i -tiidv <>f the «ifr of the market    it» rela 
ttnmhip to thf economic sue of plant   the r«twnatrd 
percent^«- utiliriittort of rapanft . and the ediert on 
exnting and forecast export« of thr mmpam   to the 
coontn ; 

Fourthly » hroad evaluation Ami general mah«t« 
of thr |»rn)prt   and 

Ft'thlv. it M*-h .înalvvi« i- promt ong a detailed 
fe»*ilii'ilv studv 

Tin intcnlrperahTfcr of project» ,, taktn in', »i 
« • unit >,\ tlwar conipniiM'» liv ti-f|iiirmg tli.it 0» cur 
I».riti effect of ,« project tie included in tlte |*"po<«a! 
'1 !M |«-troliimi comtianv g*\r an fxampJ« <d Itovi « 
mirloiinjf .imf <li*trilnttion t xpan«noti prof immt 
ungili ite« «—Hate a« exp.nnion of the rrftmni '•*"''• 
ti« Kel.nnl <mr-.tmrnt i. in fact ctimate«! .»ml m 
clmleil ,i» ;i C.IOI n\n» m (He \r.n MI «l'uri i' i- ex 
I > i ti<t In I»  im tirred 

.    ( nmmiiH «nji <•*< i pti,m\ 

•me .if the more naninmn "error« of pettici|de" 
I«,nfc-, i Ix.«e alrruh nx ntmnr.l which roniprnw.- 
niikt wliiii cotlfvtinK «lata ovl appraising pep-cu 
»err found m »he *ur«.ev t,, U ,,„ ,\,m .,l.ed hrlow 

Profit after drprecuitiofl i« nvril for « ah tdatm? 
the internal rate if   retntri .>n   , |>ro|ert  In    • l»rg< 
nun electric»!   rrigmeerMtf   n»n>|.am   m   the 
King»' 
Frattcr 
Kinfami xm\ li   < metal i 

conipn 
nunttfact iifing i umpatn  H 

H»»* value* ,«f pUnl t« hr replaced art often take« 
into »count » Iwn t« fart thrv are irrrtevtaM. unie«» 
of tourne t! ev hanfw-it to loinridr with the van* <>t 
thr ,»»«1« m ihr ln-st alternative aar (man« raawmdea 
<( tliix mistake «-re discovered in »hr l'rmed Knag 
• linti*' a»,t France i 

« in rem ovrrhead ratto» are «Mnratrd to thr mm 
»ro|e<t In A tnarhtne t.«il nianiifit 1»irer m Franre 
( te,»<K IIIIH tl>e iiiarfm.il U-nr«t* or co«t- a,rr r*h> 
van« to tlir <|>t'raiiml 

SttHÜT'. »re oft« n carne«) out m a Mtfr 4<tet 
lauia" rather titan on * WIIJ »H'I.HH haat» If it to 
rMimalH that, «ittvHit the |irii)eci. profitt wilt in 
create. Ihn increate M jrohfi. ihojkl mi« he at 
lnhut.-H to the pr»i(ect The -~nNMiariM>n *hntM ht 
con»hnw*d m terni« <>4 what will hafiee» with and 
wrthtuM the (»roiert 

*'J r>w iHipivrancr ..t tW MI«e»»meat   rimale    «>  »irettari 
S*   Irytt. «•   fH    (••» tia«kHr $• êtm\r>. p    14     \   nwh 
it iwrtRtU atatf xmémHá »t the mvntamu ckwtair M« a 
mawWi ,»t .(r*««.«tmif «,. «n», t» iae few«»«« tM !»•>•« 
»r*   ^.tn».w* ('« iwMHe* ..<  It»»!» 

•»»w »>ec«»<  NefitH ff tèe   W«W» l «•• 
S.^.<mttm* lm*Mmtt   »a* <*t /aAM*v  H<naar «f a»a 
at.«. FW H«  Jli  Mai. aar* <f   «ad ffefort IVM aV 
<Sfktl t «aaaaiata» .••  V.w-Waa,« h*««f-| 
«ani   M.«» ai , .<aaaM«a« Faatr MTUmém 
itara*  H* SS 

Jal»   NM 

Ï laf%f4riÉDBaBaBHBB#   atHaaaVÉaalBlW    B^aftaaaaaaW   aaamaa^ aaaaK^aaaiaaal 

m the apyraiaal wV a Hrtttah i agitai ini ruwiaaay 
faarly |a»at rtiala arr trretrvaat. ea«<rfit M an far 
an they arc a guter to the hatttre 

Iritereat paviMewt» are iWrhtcted »rtwri the rauh in 
H"» in th* analv*i« aarl M aáÜliuii are emptrte«! to at 
envere«! hy the rm-nt rate by a Frettrh ttrrr matai 
fart tirer 

Foraraat <;»!«•. j«ricr» inrhiéid an »Ikna-anre fur M 
iliitMin   wherea» fartfir mat* ani art   nr wr rtrm** 

The   gfatatMiti   Brrmil  it   ignrvred   hy   a   Krewel. 
ihermeafcirrijianv when iharramtttig  the raah Um»« 

Tin- coefUMíns '»  «w« l.tlxmr  uted   :n  mttatrtirttna 
i«- irnt  charged   to  thr |iro|ect   liv   *   FirttMli trataV 
m linifici iirer   even thmtfti «neh lafpHir cfaiM imiiVt 
il'h U  IIM«1 f«K other |mr(«>ar~ 

'    ( nitei H*m M aara ••• MICIJI«M«I nf 
aa#n aaf frnwai.  »r«fltar>«é>rv 

Tin «hvefcu^newt l«ah< m Fraare ar»«l thr I rated 
Kmg(r«ni »ltd the atteraatinnal agenrie» M Waahtaa 
tun «tre«»erl thr narri fnr rarreal fnreraaNaf .»f the 
m»raet It •» mtfMirtaat to atatK the market for the 
|i<rtr»l«r i>mfh<1 wrarfc M ffmng !•• '» prndvrrd 
H\ the (iriitert «TMhet than lot the ffroMf* wHtaw 
which the ueiMWart i» cbmiaed ** 

lite afrnrtr» «taterf that the» i»ard chtra h«. <u. 
that heat i«fW«tMtma wa« rammed in thr hirni tn 
*h*h it «J> rtMnmed and «etrnnfh o«twmin nttfoN« 
were 4vnérlrd v a»v of theme rheti li-t« have («re« 
referred t.« in «e tn«N R ; ad r«am|dr- are fiwa w 
thr «Hiendaiei ihr matrt*t««M *tre»«»d thr t»n»»«r 
tanie of |iee Htvei'nwat «aaw« and cor»|>«riM«i. wtth 
«•mibr |*rr>fert« to rhadj >m the mfoemat'nn gnen 
In in.wer to the .|ae»ti.in Wha h in \>m\ .«^.trnxn 
ne the vartanlra f w »hrh eattmatr* ,«rr IIM«I c «n 
monh incorrect »" IHNI). Alf» and IFt gau « 4|<*tal 
n«<t« and MI part« alar wan «d mm eiMiM* «turmg 
fai latita •» eattanat < al anta nag racMtal and (*e 
(•riidartttaji rnmttm • and ftalati«, patrttali It •<• 
llHmgnt that thr *• of chu» hat* fra.ituht» teHm> 
iwf comfjariaiNi* wi'h pre ««rataient >iiivo< «»..MI.I 

itn|.t«»e »he aerwra \ äf tfarae fnraraatk 

4    ( itamaa aw«aa»e»rwia)« 

Some cd thr *Ma)*tm aatd to have aava made HI 

thr |wat hy aataMur» «ad faaaahihtv *«mm* aee de 
«rihed 

Taae» 
ai ertMHMaai   hanaitt ar 
wherra* thay  apr  traaalrr 
irrrlevant ttt the artaaaMr añirth rd th» Brawn Tin» 
for» rut   td onte «e   mwwt that thr h« al rtartt nt * 

ha ve  haaa aitâadjvd 
la  the 

* aaer.irwed maaV ant •« 
('«•laaaM« laat 

t fiw 

•*\.f»   tr«v    it   th« 
•hut aHowam* fur  in 
•on* «nd «»^r   \merwMi 
m im' »aar >«••!•   Th» 
thr tmçmtmt «taliap ttat, '«Aar tata» Mi« «ajal. Matt 
. «inni Mrnttv* aaMtMat« ahMiU hr a««lmad 

MrW ««• . Hatean^* «4 i fntan lattuag m Fawta •»«< 
Ne.««« M m laaaraiiw aadjat Maa>. «a,- irrn. a> m 
i a» tuttfii.** It iaW*« <  p Ili 

Mr"ttf «tetada «t aaa-aaaaawiaiaaj fartnaaM laaaa nl| 
rmuunt t<> caeaa.af at »art» «at ( ***•/ Mtmmti m *e 
«haw '** evie« «4 caaaawaf nata»« Artaaar n LaMa ha 
i iati lag«. "" 

«4 



»iHifing   ommrin, mm priant*   •  m>v  n<fy 
üäCTPW  M    étants   ifniift ,    9f?v<Ff$nHvMi   ihty 

•Vrruri «»r ttm-raan ni Ihr pe*rr «I t»*ti1 a. a 
r*wk ni ihr MMtfefMtM«tt)irt (W ihr pro»rei H«vr 
<>•:-« bru itv-hwlr,! m »**r*,mr*t* If thr fartur» 
.münf In tHr mrreaar «w itnrfasr m thr prk-r <>f thr 
la«*t havr »lrr*«h h««« HTIIMM m thr pr»>«*-t a>, 
pruiwl. thrr* ta <** rnwm M rfcnvwt ,»t .Vour«V 
owrtWf \.tm>1 hm m thr nttwr hawi •***« hum 
»Mmmrii lu hr a ftw fartur »ml \ri it 4K«MM U 
vaturtl M rt*   iitrra*tlvf ,. «t. that   i»   the t* <t lf»i 
war Ihr f*WMrMMiltY ftiuM MM faf il 

(apM ha* • after, hem v»l»rit at M* tn«<nr\ mat 
where« .»• m »m rtwphaii.i if m «nrttifi R rt «rxi^H 
hr vt*t»»l at it« anrál la^fawfanrt« <-»-* 

^imiWiiwri w*»r«i fnrripi rwrH*rtfr *UM '*rn 
•rarrr it ha a taran rMmttnT »o tirnferf- tu the |*« 
«Mr itrtrwiw wt <4" thrw »H \ tv«*»-. ,.*«-«* «.HIM 

huir hrm ttt attatMtnn <n*nr ni »I» h»»»l w<wth »M. 
r»»»}«"»*» 

\ "fatiti " ff«rmHIMMI M IRR!) «raw thr rnwrfrwf 
•f rate«. (afNM'rn »hfimjti ',.*).*ing' Witt ihr 1*1 

ill m»mjtt<>r% ,)>«IH« »M| tHr attrait*»« 't htf! |» ' 
fit«   there h»«   hmt a IrnérWt  m   *«tmr «wnr-biiMtaji 
r.»ti»*t*w« t«. iftaftat* <Har<*e«*fitt rajtrei n»«-*   ttrtVr< m • 
« *« 111*1»   h.   >*«MK   Kttkê* m thi.   r*-%(apt-t *? 

*    7 ».  aatftar-f «f nié mê M •••»«•' x 

Su fai »i iHi» rrf»»fl  4 H<(t> irajrr* ,tf muimt IM 

l»rti  Html« I    i>îm   4Nt it*Mng   tW   nwthnék   uarrt 

)••»   >y«m«|  T*"*m    '* '*'    >»•'"*»'    rt»rrr  n 

M»4 « firtiw  rMfc »ttoiVH tn «M  MMTI   r>«M< 

i»mi» hm urw-r IM» nnwinti m M»r ma4r tl»» 
#*n»rh«* tW »«H. wil ar iwstpil hyttwi m*r< 
rt*r mirrtwr tfflr flf —wrtMHty 

lu   l*T    K.*r»i.   ü«M »IMI   tt,.    -IK««   «TIDHK 

iftiMirim   m   ihr   \m>*n*  mnàr  .»f   kn >»V'%r   «UHM 

•|Mltl    tnH*f'''l«*I     ••    »h«     »hwtWt      cil     4     »Ml'^tltirt 
(t.m».»fi i.M wr<iru>tahw nr»»tt*un> »t». tl» 
»»»h*». •* !»«•« IW MM ha« ktmm mtmtm -m 

fnr 4r^mt» (tin. IIW<>*I< hi«r 

"»»*• 'ii—I>I tat»«| i»»»«i «M Mw énMiaaaa»*!' 4 
•«••M««! ai   AMéI   AfaW   *r«a»r«é  S   l«rtw»ii   ««1 

.   Kié»4lxn   rWracM,.   >%t 
MH  s   Hak»**»    ' »r*»i in *lim> m 'h» w¡aaaii >  •' 

«am' tnajrmm        «><w; -f *»(«,^   lamw., Ni? 

»•wr   «,«   r.aaMi    *   *    M»w   *«4   H    \    y..«W. 
«•wJtM f UM* « tomaMati »Ma« M<«*. 1 mi- 

•i.kmmi, 1 a« ni al » IMIUH g »••»«> »<M>< s«», v . 4: 
St» > *4 Vuitn. ») ]«»i («i ,f 1 h>wiii »I fin iif.ti«( 
•««,'  f-n»*>i«ii >»  Min.!    1    «um»» ..f >iiyNi.'k 
>,' .¡m&t I • t**r rvtlMd .» < n«kt i»*«»iaBMi< Ma* 
ij.ai.-M -,if« r i^ril !»l ,»,1 11««M! K H>»*< •«» 
•n«l>M) M lit"'»' (•>»• »MI' M«<t<«W 0BIWW1I *nnm 
«m*n Fvhn«. !>M Ih.'. t*f ,1 . .»>.. i«. ,.., «, 

•Uni 'H» mai pion ut >:.i «i, ! ,it««rta*t<tf   M >KHJI!) |.»l 
'.»»4   IM<t»r4>        *•       »fl»»!    hH%r«taai     «M     UIIMMHIII     . 
•»»it»! 

HawratK rtirt» *rrm to lw h\i m-nt' •m-ili..,!- ,.• 
mratwrinf tlir im|>»(t ot umfrt.unn ,.i> , (.n.tt-rt 
Thfat ar* 

Thr •wfttrrtuc HIHHIHI   ih¿t 1»   ili,  ,|. ^ ! n,k 
11   atur»««-.!" hy thr Imanl nf tli*  nmnii % 

Cl«*««llf-*tinn  into   ri*kiv¡i»-     |IIMI> H   ,'i. 
MA«I 1(1 m<linf tu thrtf ri-*, ! I ir ni... .1 ,       , i,(i;<„ , 
irt  !ii»rrf  hnawrial rrtiiin 1«  rr.|inr..l i,..   • 1, h .|-k 

Mmmwa   Hn» ' mrtiKÄl    ».»» <t* \< i..|» <t \,\ \\ .1.1 
V^l./hi»/  />C, IJ»..«   /'NN,h»*ti     Ni»   \   -. Iv    \\ 1    v 

•mi Sa v aft  ( f-immétti hm \ •>•   S/.Ií ,íI, ,    \ , •.*   N .. 
Wilr» 1     thr  m»«*m,i\   ,»«,ih»i,   mmli       •      .ni   1',, 
ttwaMtMMii yaM M hm* thit < in r. »ni: r i (un 
pwnfrrt thr anaHs«» thr« ja-imit« \\H IVM-IOU • ikf 
to i-himar that pr'>)»Hl w>in li «ill '. ,,t 1 |i , ».... 1 
miM« k>«» m thr r\r«t of .nini-i   ,n i^ime 

f*rnhatMht\   throur»    uirni-   HHIIKMI    .(ttrii- > 
^«»rh  |>riihahihtti'«  1     t im;. «   ,.«   .in,1. .    • ', 
Hrrtmtim thr ilr. IM .n t4*.-f  «il!.   1 t mK»    .1     1 .i-i 
•wl *•««**  «M(f  I IH   |W.¿, .IHIII\    ,V|    M'ut M -.f   '»v • 

^»•««itivn*   »iwU»i%     ilit«   1.   ,,   m, 1)1,„t   « ,., 1,   ,( 
trwfrti tn ralruUr thr «H.HHH,  ,ii ili.   .viti ,-i   . 
pnifrrt   tu i»rtn»»w.»t«   n    ilx   .i,,t, ,   ,,,,i,|. 
«Vt I*»IM taàM-f «  t..   M-t    tin    • tf,,       n i-i 
m-nth 11I » iruii.*» n   ,^lr* I« 1 i-K   pu-  Itv. -,   MII-II' 

* •»•tl»»»  rati. 1»   «M|nt*'    i.*l   •• 

H      \nt«t. i    ^tr^i,.!!.    ,       •»,, I,,I   ii 
l>r.arh 1* «intj|i¿r »..,   .iiW»..v ,,1   t.,  , 

•4*N»J    r.m»it'i# ,»«. 1 ••• ,|.   ,.l     , .1     )>n»f      mriit'. •• 
liirmnf te«* H »tv   mir. w.u. « , \g,    „,   ,.,   ,„,-,| 

* l.|*d    .il    iiiHt-" ontt     i'<   ' n -r., •     1,11        1 
1 ptnr i*f    '** 

Ihr  numi   *H*I4«   i.wtti   n   ««nh^i    »'i    j.«.ái -. . 
hr   IW.*»W     h      H.trr   I       »h  .«    ••„     .,,.,,  ,,, fing   II   ,11. 
ihr  l<4*|   t^ifiii.   ,rf   itv   1    1     ,   , i|.,i   î   M-,     . . 
«*wl\ «|.     -IB.V   l»J   -\>r   »•»•, ru! n{«    K     .m,      il   ,  )j,H , 

thitmgfi tMH.    «itM»   n<f»   •      ,1.    < Ni MI.     41* I      ,1 

m «rièri  tu *.,« MM- r*t>   •     .t  m« <*>!>' n   . . . 
n) i'iat»   ot t., |.nfamii  ii,     ,! 1*1,.    1,,   v i,i, 1        ,, 

HJMViimalKVt    1.    tr.|lllir. ,    i*»)..!,,)!!      ,,i,'s. A,
! 

r**N<ill\    hr   -1,11.1   ,1  . i.il '*'    I   ,1    ,,,i,.|   , 

>r»»vi  <ú   i««fi tn »im» \ ,1»    ii   1.   h* •  ••    '  id,1   ,!„ 
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Ut**  "»••«•ut" 

Sat»jrrtiv*ly 

Hv rlMttfjrtllg Mtrf reqwrma; otftrtM 
ra«*» <>< rrtWH oc pav-harfc pvrinrf* 
i« *   »»rum»  "typ»«" <>(   mrt«iMiit 

R»    mumrmt    «tw   rrtnrn   <*   ** 
ripMl at nuli ,.r \>y mcani »f »» 
I.IKI»     |if(*i^ilH)     m     •enWmH 

W 

T l»l «Í ("mpanifv »H  n»tK*aN»rt 
iwhiMiif» in*piMrwf»f aitd wrtfy»*        M IS 

A numlwr of tlir fom|wtmr«. ar*«l nr|;tnii«tions 
tMMig M>nsrtivity .malvsi'. have |>rrperrd ctmiputer 
|trugr .tirm*» fur rakuUtmj¡ thr worth of un irtvrat- 
mmt imi i mrre fr* *m>nd* of ihr coro|>uter's titrtr 
arr rri|»iitf<l to r.tliiil.ili tbt enVct «>f » düngt- in 
'•w or iimrr of ih« \ inaf»tr<« '** Howrvrr. •!•• the 
<'<Mirla«M\ manual pmnt«. out, "variations m Ihr 
inain underlying ¿tMNiiptMui» iiiadr for ihr project 
often du not nerr«Mtatr compirle rr-«alrtilatKWH of 
llw IKK return *m Thr effect af ihr change tu 
merely calculated m ca»h term*, thr net prearnt 
vahtr of lhr»r cash How» i* t »kiilated . thr net prr*rnt 
vahtrs fctr thr |»rojrrt ,irc thr« dt«niverrtl. and ,I 

new dm-ounteil mir of return n thrn found by 
intet) «»letto« 

"srnMtivity analy»ii «mm to h*vi brrn «Rh 
m-rntly   i^ibrd   hy   thr  comparne*   utmg  it.   For 

'«See   /ar   /•«*•!.   I..ml.w. t* April   HU, 
I».#•» In oini|ni!rr"   fur a ref renter In thr u«r 
mmtmtrr. m IM r 

"* Mtrr.l Mwt  K 
m  IM>   *n«l«ti* 

vin»   i« 

lùli«Min< 
if (M><>CHr 

tr  .'4  tfc in I 

»r 

<i » 

•m f* 

10 

of ptMMiaw oseeettcjeie in A 

stated tttet   wi 
esananle   Am 
British tnmamUr company stated Ast "w* an taking 
me wet Hepa toward« altowtag far dinVrenees in 
ridi. Thù i« «km by aaretlmlg etasMiiative per 
«•Up to major farter« and tvahaaHni the teeelt« 
with the tapper and lowrr rciidtdcncr limit u*ed Wr 
haee a romewty model r »proud in thr farm of a 
comporr projrammr Thtt enable« many piMtamültw« 
to br rvahtated rapidry It abo mean« that «H fattori 
ran br thawed by *rt amount! to rstablith throe 
fattoti which have thr grratrtt HlWt on thr nn»! 
rr«nl» The factor» to <leU i iiwneil rirrivr «prr^l 
attention." 

Thr CdmmtMkm dr rénergie hat utH •n^rtivin 
anülyfi» frir thr fourth (»tan to atari» thr rferts on 
thr mergy pragrammr (if rhangei in prirr». co»t>-, 
importi and r»p »rti jf vnrmtM type* rtf furl Com 
•wmr* ttatH that thry had med it in rormeKion 
with nvrrwa» mvrttmenti Ht détermine thr mimwimi 
firirr for a tontrart, or la* aHawanre from a (¿own 
mmt, that fwld br accepted wrnln teaving thr 
project reomrmtallv viable 

Cnmpanii« made ratinane nae of chart« to «now 
thr elect i4 varmtH aiawmtnion» on thr proHtabwity 
uf a project   In the caatnaier beb« a cuttHMMty ba* 
•Hown the mien of rrnam earned on entity ant! trttl 
mvt«tmen' for a project depending m thr level of 
thr «ennaj erice, thr tax pnyaMc and the «tiMaatkin 
cd rtpacttv The amiynny rwtfdiatiaiil that the nat 
of chart« could «avr t«mr in naajattatioM wich OM- 

tomrr». wppnrrt or the (iovrrnment. and would 
rrvral thr "crftieal" vartaMr« to be further ittve» 
tigaled \trmtmn ronht then bt directed 
unearthing more tnfnrmattam. or «Wovrrtng 
nf redwring ritk «riung from ffctrtnation» m anth 
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variables. Some of dir mtthtwk natal to have been 
ueed by compaiMM for rtétcimf the ritti of • project, 
especially an oversea« on», arc 

( ontncti with Mtopürn or otatomers turnkey 
contracts for the eonatrurtion of |4»iw were said to 
be especially uaefwl for reoWing uncertainty ; 

Joint ventar« with other rampantes for part or the 
whole of the project ; 

(¿overnment tax, tariff or  MIIPMIIV guarantee« ur 
compenaMiun guar an tee « in the event of a dévalua 
tion; 

(«uvernment-barkeil capital loans ur, better »till, 
local t cjuity investments, 

Flexible ciMiaiutment« ai when a plant is de- 
signed so that it can use more than une type of raw 
material 

Where some of the capital tied up in the project 
has a high value in alternative me* (for example, 
if resold i the project will obviously lie le»» risky 
than urn which utilises capital specific to »seit, since, 
if the project fails to be profitable, losses can be cut 
by using the assets in the a It er native use For ex 
ample, moat of the capital Mink in oil exploration 
is "at riek", whereas a retail shop will uaually have 
a high alternative valwr relative to us roat. and there 
fore only a small proportion is at risk One company 
stated that it aid not use the pav Jack method in 
the assessment of risk because of its failure to 
measure the  return on the capital at risk ••* 

Tlie American companies interviewed all used 
some form of probelnlitv or minimax analysis in 
conjunction with semiti ut y  analysts 

The   mternatKieial   agencie*   generally    favoured 
sensitivity   analyse»   for  the   appraisal  of   j*oject«, 
they   did,   however,   differentiate  between   the   n«k 
and uncertaintv attributable  to a project    Kor  ex 
ample, some risks cowM be insured against '** where 
as by definition the  range of uncertainty   was  mi 
known   It was emphesued  however  that sensitivity 
analvsis could be very useful in revealing the effect- 
if various ranges of shadow price« on me economic 

profitability of the project 

H     lONTMM.,   SMNAGBMBNT    ».Mi   POSI   MIWTIM    \t 
«AISAI or rtMjKcra 

Tht appraisal of an industrial iiroject can I* «jJit 
into four parts Assuming that a plan ha» been 
worked out for dar company or ruantry. i |»an m 
the contra« of wWh the in«tividual project can he 
appraised the stages in the appraisal tuf » |>ro|ert 
will he insriatKei and pre fens»! luv «rudi of the 
project evaluation of the benefits »ruing from a 
project comparison with the alternatives, and it» 
aittbonaath« ur rejection scheduling awl control 
of the project, puet mortem of thr project 

In the previous three «rtiottt thr <lt-*cu«sit»n has 
ranged fro« the MM-Matton of potential «apfioet unities 

>** For a «trarrti)! n»n u< s "ttrrtwitl vtutk trixa !<• mr.atafr 
te rrtaeii i» tin taaatai "at nah" m aWrrett aaai Srbs», 
Tkt fmmur mi feaWvau »i i Uift tr,,,t,tt, I orato«, 
I<*m-mt» (-trnm ami f ..  lid   Hail. , |« 

•*')i» •#»«. »tated Ifcat 11 » mrlwi». m.«r«l aesuo' 
t*w r». tum of Ht ka»* ihr.»set» I ««I rwrtwrv «tasti«« i * 
rwparm« thai resarnMilt to at**»   n éiMsi« 

ti» the evaluation oí a project   The present section 
discusses the method» used by compamrv nation.il 
ned industries and financial   institution« to nmtiol. 
manage and post-audit project« 

I    ( ontrol of  proie, /.« 

In  it«  reply  to the IJIHstioimaire   a  latR«   linn '> 
pharmaceutical manufacturer  wrote       I In  .|u- -tn n 
nane  makes IHI reference to one ot our IUKH« «i   .hi 
licultH-»    that ot «.ontrnlling ousts mm   i pinptt I   -, 
•ecu approved     Another conipMnv. a papci mainila« 
Hirer   stateti that   one« a prtpjrct i« > omni, nerd   it  i- 
aijuestmn of «urict control ot exjiendtture uni ..u«  ut 
the fundamental« is drtatlrd atiecitu'ritiou« in ensure 
that quotations are on a cimrprrhensiir liasis    this 
rruuires   to   I»   at roniijianiecl   hi   close  « nitractual 
arrangements - preferably of a recogniteil i hai.« ter 
Hie l'mtfd \atmiis general conditions tot the «upplv 

of plant and machinery for cupón mold pmlial.l\   I« 
adapted    To keep expenditure  umler  dose- «uind 
latice, we make a (iraciice of rwMiij; a formal monthly 
review   with  the  production   of  cost   cumini   «IM et 
showing   the   various items   as   in  tlie  estimati   and 
an up to date reii«ed 'antu tf •••t<il Ima! m>i     In    .111 
experience, iimjert« trini to get out   .1 contini fi,.m 
a coat  point of vie* when  work nHiimrmo on  sit« 
and  *e  recotnmeml if at  all   |«<>ssil»lt   «h«   n   HIUKI 

irf 'time and material' mntr.-icts   Tlu-r«  musi  ,;,., |„ 
a strict control of the ,|»l«fatimi nf authoiitt t., plan 
order.« on site " 

Two of  the companies  ml.rxuwel   n    I'm    ,10 
|ihasia*s:1 the iniportam-r ot 1 protect <..~t , .HIM>i   .on! 
the I1e.1t tit« to he denied fi.«ii, usine   -inipli  •nan.is;« 
ment ttsrhnwue« 1 «mh ,«- IHHW/< 11114:  r<l minti ),,•• 
«dirdllling I1** lip .ontrol tli<   <..sl    VI 'Im.  .--n p, aun 
in 'ht    1   lilted   Mate* «tatui   ih.«!   tin i    is.,I  iHlu..ik 
analysis  1 anotlier name h«r  «ritual path   • liei|iilni|> • 
In plan   and  control  projet t   «nniin.i 11»     ,o<l 
is|reo<lllure    |A., ,t«tt«<l  tlwl   tfo 1   mo.   ,|. «. ¡....n«^ 
network Imseil   est   .nuli-«-,    t,    ta ilit.it>    I..     •   o 
making   in  the  event  » •#  th>    pin|nt   , . ,t  , \, ,,  ¡ ,,% 
the esimiate 

It   via«   rmjihasitcd  that   pripjeit   (piallimi^   h<i|.«.| 
not 011I1   m loiitrolling rxj«rii<liturt   hut .«I-.., ,u  i< 
|irniii|g «tl»|i luti»ca«!-s   ihn    Hritisî   • ..m|,.iin     c. .| 
thai     we find ha«ing reipiircint-iii    ..n tin  knnwU.li,;. 
«if «lue  flat«*  from pjimtati.pn«.   M«     te,uit-, m   t.. t • 
«astlllg   liHjulieinenls IxfiPle   a. Inaili   ie<|i|!lil      I   ash 
fnrin astili^   «.«s   jH.mtiil   «mi    ,    h> ))!,>•   |Mriii,iUiK 
ItetiefVi la'    when   capital   wa«    M.ifti     , a   «<).. u-iw 
^ince  pf.ijnt i,p|isiriMti«p|i ...s's   ,ri   'hrlault 1    .p.ti 
I rol.    esjpe« talli     111   iit-rsen«    tiiimn « ,1, ¡   m. 
(¡eneralli   famiir   tut ,kri   .   nit,u'»    !'  .1   «m   1,  1 

'"* IK« . IPIMII |«lli PWttM«) I I'M 1 »<- >iW.lwl I» l»„ 
Ini' I Heitr.lli lp*i.tr«niifj H>w I II-»>«P.II .nli < a, 
I''** In !'*\B i •mi,lai vorm «•> «Infant ,1, 'h» 1 n u>,t 
Stale». nitHPrc il hs> tiPMn ir !»!«'» m« >«MI.II I. |<<<m.aia in. 
'IrsiajN a«'l maiiul». lurr a I'.Ui munir. Mu .»» • 
ltw>e MtKnwiur. u wnt t., Ka.r ^Kortsamt iK» j' lai,. |«.,|n 1 
lu nurfe iKtâo !<*•. «eau Vinavm'« t I HM ..H h J. i-r.. 
irsuti«)» and évalua'«.« r>vi«» twhtiiaju« . l't «VI «evi 
.»•••«arre aslkaaton anit msilii p^r.«tu. t Kfteatuliisf ihMIt'Si 
hav* imm «ie>el«i^«r.| >n4 m t» ta" ut formt a »«a»! »J» 
I itumtVr i coti«! n Ih« t rwinj K i.fl m H» I mi».1 
Maie- ao'1 lT*«.r •« 1 . lamfti*. ..I aseioa« <u a, Hrtt*te 
<tr «(il. I |»*l* Ht., HI ni/tlrn ttt k,tl .|,> III 1,1 
I1' #nt. '!*-••.   I    un s*    !'4i41 
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possible to arrange such contracts, companies empba- 
sticd that strict control w»s essential, with proper 
me bring madr of material requisitions, works 
order* am! other control procedures. 

'The commonest type oí capital budgeting organi- 
cation", say Merrett and Sykes, "is that where the 
capital budgeting decision is largely taken or at 
least almost all the investigation tnd analysis is 
performed by that department primarily interested 
in the project".1*' This would seem to be confirmed 
liv the Smith and Returners' study and it is almost 
certainly true of the small and medtum-siii-d com- 
|«nn > large projects (those above £100,000) in 
tin- larger companies (those with net assets above 
150 million ) are usually appraised by specialist 

committees or departments. 

If the appraisal and presentation of a project 
|iropotal is assigned to the originating department, 
the job of project evaluation is almost certain to 
IK made more difficult, especially if there is no stan- 
dard form of presentation and analysis. Il is probably 
because so few firms have formalised capital budget- 
ing procedures that there are few in which the 
analysis and evaluation of projects is a special man- 
agement function. Those companies which had 
assigned the comparison, analysis and evaluation of 
|wnjt*cts to one |ierson or deiiartment thought that 
tin» meant that a nvire objective analysis of the 
protect would be made than if the jolt were assigned 
to a jwrson or deiiartment with other responsibilities 

Most of the large organisations in the lTnited 
kiii|olnin and France, that is, the nationalized in- 
<hi»tiics and the ten or so largest companies, have 
dep.11 itni'iits whose sole responsibility is to plan, 
.mi 1 s >r and recommend control procedures for capital 
I-\|H infilili»• Ibe three American companies have 
•.Miniai departments, known as planning departments 

The niter lational agencies and the Fnglislt and 
I-reich development hanks generally differentiate 
I" ween the martigement required for r feasibility 
study and for the supervision of a project 

I he agencies found it difficult to generalise on the 
idi -.I team for a feasibility study but thought that 
the minimum team should consist of an accountant, 
an economic ,,i„| ,,,, engineer IHKI) and All) stated 
that it was difficult to eliminate bias from reports 
and studies, hut it was thought that, with the use 
of check list, .Mid pre inve-tmeiit studies, the risk 
of hi.is on the pa M of the feasibility team or member 
of the tram could be i educed 

IHKI» stated that the number and ipialitv of appi i - 
citions would IH impf. lyed if then wer» s> ne 
standardization ..f artaiigi in« nts for rinaiM tal in I 
technical assistance 

V» tar as the supervision ol projects is concerned. 
IHNI» »Utes in its l»<iklet V,»««- 7Yi ««siysu'.f of 
l>n*l<>MH**t l.inJm,i "Fxiicrience shows that at 
lea»! tor a lender there are strong arguments «gainst 
the method, at first sight attractive, of supervising 
a project b\ mean« of a resident representative The 
to tin   disadvantage   of   this   tyjie   of   »u)«ervi*ioii   is 

the risk that the leader will unintentionally but 
inevitably become involved in management decision« 
which should be the responsibility of those running 
the project. On the other hand, there are risks in- 
volved in depending exclusively on written reports 
submitted by the borrower. Such written reports are 
certainly necessary for the efficient management of 
the project, and should therefore be readily avail- 
able without the need for special procedures".1** 

The agencies were generally against their own 
staff supervising the project or interfering with the 
project in any way : and this emphasized the 
importance of the project appraisal. There were 
usually objections by developing countries to the 
employment of foreigners in positions of nwMfe- 
tnent responsibility. Industrial development banks 
were therefore often used by agencies to provide 
services that would otherwise have been provided 
bv expatriates. 

3. Post-mortems 

The answers to question 8 in the questionnaire 
were analysed as follows: 

Nnmtrr of comtmiri 

l'i 

Kin$4«m       Framet 
No poit-mortem« on individual projects       14 4 
I'oit-morteais on "most large projects"       10 4 
<>ther answers: "poat-mortemt in the 

eirly days of production" "on sam- 
ple« of project»" ; on 'Very large 
projects", etc Ä 2 

Nun ilassitiaMe 5 | 

37 11 

.re t>s4n.'l»  .C above < 

Tlw classification of answers was, to a lai ge ex 
tent, arbitrary. 

Most companies; seem to have a follow-up proce- 
dure on expenditure, but it is not clear how thorough 
ne flu investigations of differences between t'te 
actual and estimated expenditures It is likely that 
ft« companies check the actual date of expenditure 
with the scheduled date. This would seem to be true 
ot \inencan as well as of British and French com- 
panies, for, of the forty eight firms studied by Istvan. 
t'ii\ lisent) -one included an audit of the time tlimen 
sio'i ni i heir capital expenditure programmes."1* Since 
capital will generally be committed to a project 
tmin the time of the decision to go ahead with that 
project anv delay in the construction will cost the 
firm money For example, if $500.000 is "tied up" 
for only six months by a company with an oppor- 
tunity cost of caiHtal of 10 per cent, the cost to the 
company  in terms of the alternative foregone will be 
fjvono 

In the Smith and Returners' studv of French coni 
lûmes it is stateti that "most firms did not attempt 
any subsequent review of capital expenditures once 
thev   had   U-eti  nude The   largest   til in in  our 
sample hol a department whose main function was 
t" calculate .i f>t>sifrwri the profitability of the most 
tmpirtant |>r •jects, and find out the reasons for any 

»'••IHHli   Wa«htnfi««i.  MC    Srp«««Mk*r  1»0 
'"* ' '   :»'> •••     p   « '   nee tootnot« Jl ah ve i 
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deviation« (rom the original estimates. In a few 
other caaes, certain investments selected at random 
were followed up. But in all the instances in which 
some kind of review was being carried out, con- 
siderable leeway was allowed before any explanation 
was demanded from those responsible. 'u* 

It seems from the postal survey and interviews111 

that few companies or nationalised industries in 
France or the United Kingdom have any systematic 
procedure for examining the results of individual 
projects. A variety of reasons were given for not 
examining projects individually. The main reason 
given was "it is often impossible to isolate the results 
of individual projects dise to their interdependence 
with other activities". In this respect one reply 
from a British fertiHter manufacturer waa fairly 
typical : "once a new proceas has *-xome embedded 
within a works total, redistribution of overheads 
makes a strict comparison of profitability hardly 
worth-while. An over-all measure of profit before 
tax to assets at replacement value is preferred." 
Most companies seemed to review and "control" the 
profitability of projects by building the project esti- 
mates into the total budget and, in the words of a 
Rritish confectionery manufacturer, "thus a cycle 
of plan, budget, achievement, plan is maintained". 

Other reasons given for not following up projects 
individually were: changing circumstances; cost 
inaccuracies; conflict of personalities; lack of man- 

n'S*e footnote 15 above. 
111 Tibor Barn» found in his survey (see footnote 13 

above) that "one firm m four in the sample conducted 
occasional inquests into the success of projects" and that 
"regular scrutinies of the results of investments are few 
and cursory". 

agerial time. Indeed, the post-mortem of individual 
projects is rarely a specific responsibility, and the 
task is usually carried out when management has 
some spare time. 

Some companies, however, notably two American 
companies, had made the post-mortems of projects a 
specific responsibility. Post-mortems in tbe.se com 
panies seemed to be detailed but limited to a sample 
of projects or those above a certain value. Kven in 
those companies, however, comparisons in terms of 
profitability were rare, and were usually made by 
looking at certain "critical" variables. Post-mortem* 
were stated to lie useful by a few o impunes. I hie 
French producer of natural gas observed that useful 
lessons could be drawn from them in regard to new 
projects. 

( irnerally, however, little importance was attached 
to the post-mortems of individual projects, although 
the majority of organizations emphasized the im- 
portance of budgetary control and "management hv 
exceptions", that is, the method of control whereby 
the management of an organization directs its atten- 
tion to deviations from predetermined targets. 

An executive in AIO stated that "rarelv are de 
tailed post-audits carried out" in the territories fur 
which he was responsible. IBRD, the Kxport-Impnrt 
Hank and I DB stated that detaih-d post-mortems 
were carried out where projects had failed, but not 
as a matter of course. The general absence of, and 
difficulty of carrying out, post-mortem« on individual 
projects emphasized the imixirtanre of the close 
control of the assets of the organization as a whole 
and the careful appraisal and planning of projects 
liefore any capital is committed 
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PassiMT VAI.i i or CI 

"VrcMMtV 

r«r f « 1 1* li 14 
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M 

96 M .93 .91 m ."5 
9? .8» .H M m .77 74 72 
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IS n 74 .68 64 .59 s 5 s¿ 
•2 75 .68 62 .57 52 4* 44 
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.7* »7 sa 51 45 40 .15 »1 
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» .70 .59 SO 42 36 31 26 2.1 
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APPENDIX  2 

Paojsrr APMAIJAL    A  suoutsrt» CHECKLIST 

It is ctaarly imaosatUr for any list such ss thi» to \n 
«xhauatm, since the SOSMMC variety of candidates for ap 
pressai is inanité, and the key to a project's viability may 
he a (actor «at hem nssttti<»ts»t Smtihvlv, the emphasis 
to be placed un the various factors will vary from project 
tu project and the presence of am or more undmrabl* 
hut inevitable feature* does not necessarily preclude a 
protect'« viability 

I'NUI I IM 

I     Sfnnl-tt 
A   S ICII«í 

1    (iffirtíl   huttnrs«   landing    hankt-M    irlrrrnre«.   Dun 
ft Biiaililreel r«i>"rt. b«-al trail* • |>tni«mt  et< 

I Are any pohtKal »h)eriii«is t., the \\**w,i\ liarly 
Mrum (merriment, governing- patty, itad* unum ilrn» in 
v*«t< irs i ? 

S   If <po»t<>rt are a o>mpsi>y •* psrtnrrihip 
a ' M hat  it  pant up rapttal ' 
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(h)  Do   memorandum and  articles  contain  any   unde- 
sirable features? 

(e) Have Irli! requirements hern complied with ai re- 
gards registration, returns etc ? 

(d)  Who »re the directors, auditor», bankers? 

(f) Is an audited balance sheet available? 

B   Suilahiltly 

1 Past or present experience with the »ype of project 
proposed   Other experience 

2 General business ability 

,V   Fnthusiasm and drive 

C  Slake m the pro¡e<t 
I    I low much will the sponsors have at stake? 

1 Are the sponsors involved in the management of the 
project.' 

S. Could the sponsors have an ulterior motive in pro- 
moting the project? What are their other business in- 
terest»? 

II    f'rttject 

A   denrral 

I Would investment in the project conflict with the 
stated policy of the devco' • < >ther policy objection« if 
any, will c« me to light through the clearance in principle 
procedure I 
I Does the {»roject show pn.mise of aiding the eco- 

nomic  development  of  the country? 

.1 ll'es the piojrct conflict with government policy as 
stated so far? Are there any indications that government 
polio might change in this respect? 

4 Ih*» the project provide for the comprehensive 
training  ot   local cunen» to all  levels' 

B    I'rmeis 
1 \rr there any legal restrictions on the proposed 

mamitactiirr  c  nstructioii i ultiv »Hon ' 

2 \rr tin- t"|k'giaphna'''rroloriral'climatic conditions 
ni  the  site  »lutatile 

.1    'Us appropriate lami tenure been secured' 

•I IU» the necessary mtrastructiiie l>een established? 
I iiinnuuiii ati m»    poster,   water   supply,  etc? 

s I- adequate labour available' Are proposed condi- 
ti, m»   .t  work  in i .'cordarti r with  rm(>li>yment rrgulatHms ? 

fi I» the sunplt i'l MW ina'rna! assured' Vre supply 
^rrannrmeiits »uh|rct to ini|>ort controls or duty? Are thry 
at arm's length'? 

7    Is an outside technical »punaisai necessary1 

K   I»  a  pilirt  scheme 'Irsirable * 

t"   Matumem.-nl 
I It there proof of the ability t the pr n»>»ed managt 

ment "' 
.' Is there adequate provitton for the supervision f 

technical  aspect» at  all  levels' 
.1    I»   amounting   staff  adequate ' 

4    1»  managements re m une rat H m  appropi late : 

D   Wj»*/tt»»y 

1 What »taiishi» are avallarle f r local and overseas 
produit»? \re ani Ima! or world trends observable * I» 
an outside analysis drsirable' 

.'    What  « .»mprtiti in tan be expected' 

i What! is the extent ot management » lutowledge or 
ptiitxsted market»' 

4   What   a'r details ol   selling  arrangements' 

$ Have aery ttgnmcam cfswtrarts allindi been secure«!' 
Can any govermneal bsttaatat a* eapectfd' 

uhtaiamd   m  Hit  local 6.  CM any tariff protection be 
maríset? 

1. Is capital gearing suited to the project? 

2. Are   estimates   of   development   and   running   costs 
reasonable? Could devco investment be serviced? 

3. What contingency provisions have been made? 

4. Is adequate working capital provided? 

5. Is devco asked to provide a disproportionate amount 
of the total mianeial requirement? 

6. Have   any   other  development   institutions   been   ap- 
proached? What were their reactions? 

7. Has short-term bank finance been considered? 

F. Terms  of agrtemfui 

1. Finance to be provided by sponsors 

2. Finance  to be provided  by devco;   raw,  repayment, 
security, limitation of right to creale other charges. 

3. I>rawings; against   schedule  or certificates  of  work 
done. 

4. InvestigMion/nrgtrtiation/comfnitmea* fee». 

5. Provision of end finance. 

6. Early ripiyawat. 
7. Pre-emption  rights. 

8. Insurance. 

9. Appointment of auditors. 

10. Inspection of books. 

11. Right  to receive accotants, progress  reports. 

12. Board representation 

I J. Legal fees 

APPESPIX  3 

CHU« LIST TO it comrun»  ay  nu VAT»  UNI«»TAKINGS 

ligi »STIMO    MIBCT    LOAMS* 

A.  IoHiimtc fonlhin 

1.   Company's background. 

2 Sitrs of production centres and description of means 
of production (equipment and existing plant), with 
information concerning their production capacity, 
condition  and age. 

J.   Staff employed   Cumber  and Breakdown). 

4. Business development in the course of the laat (ew 
years volume of production or of job« completed 
and turnover for the paat five financial years. Mar- 
kets and marketing arrangements. 

5 I Mail» concerning branche» or firms belonging to 
the urne group 

B   / («juvioi fotttum 

I    trrowth of capital. 

Modes of latest capital arqwsttioa. 
I.ist    of    principal    stockholders,    with    information 

concerning their share m the raaspam's capital 

i.   Audited  batanee  i he ess,  oawrMkonel   accounts,   profit - 
and los» acounts.  statements of dntribMKin of profits 
(tor past five financial years) 

Ì   I urrent financial situation and estimated earnings for 
current financial year. 

4   Detailed analysis •><  la«t  certified balance sheet and 
financial   statement 
Description and breakdown of principal  poets; 
Explanation of rhange» in those pawls : 
Short-,  aatgiaa»- and   long-asnn creshtt alni ay  ob- 
tened by the raanpani   and tana»  (I 
nstxaalstiea, security owe red ) 

*StsbwMtwd ia French. 
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S.  Détails of Market »»J»»  of  «*ed Marts,  plant and 

t. Preterì ed claims on the company and commitiiiwi 
imétrtaken by it, particularly in tht for« of per- 
formance DOMI. 

7. Martert in dispute: suits in progress for or against 
the company (rabject and magnitude). 

C. Nate pertaining ta the request for creéil 

1. Propamine currently envisaged (production goals 
and fatare protpecti at regards supplie* and mar- 
ke». 

2. Detailed account of projected equipment programme. 
Breakdown and coat of investment» required. 

3. Meani of fmaneing envisaged for the part of the in- 
vestment proframme for which the company retain» 
lesponsibility. 

4. Repayment plan. 
5. Projected mean» of amortisation : 

While the investment programme is in progress. 
After completion of the programme. 

6. Surety offered: mortgages, aecurittes .    . 

D. Annexed documenti and information 

1. Certified  up-to-date  Matutes. 

2. Composition of board of directors. 
3   Refcrcncri concerning sponsors »nd management 

4.   Extract  from minutes of board meeting at which it 
was decided to request credit and accord the necessary 
powers to the designated agents. 

APPENDIX 4 

A.   CHICK-LIST rot MSOJECT iNvtsTMr.NTs 

1. Company to be financed 

(a) Describe the (proposed) company, it» rapita! »truc- 
ture, location and nature of major activities, (iive 
biographical notes of promoters, principal stock- 
holders, directors, management at«) hank references. 
If going concern, submit current balance sheets, earn- 
ings statements, financial  history. 

2. Project to he financed 

(a) Describe the project: is it an expansion, modernisa- 
tion or a new undertaking ? State and describe cost* of 
plant and equipment [»escribe products, their eco- 
nomic justification and contributions to the host 
county, i.e, what will make it welcome in the 
host country? (Will it generate dollar income, sav? 
foreign exchange, utilité local raw materials or 
local labour?) 

i   Management 

(4) State what experienced corporate en'ity will mn- 
struct and operate the plant, it» competence and for- 
eign experience 

(b) What Iota) independent professional services will 
be used (lawyers, accountants, engineer», marketing 
experts, etc.) ? 

4. AW materials and labour 

(a) List raw materials, source and cost. May (hey he 
freely  imported? 

(b) What are labour requirements: linai and expatriate. 
skilled and unskilled? What wovision i« there for 
training and advancing local  labour? 

5. Markets 

(«) State projected demand ari sale» for next five yens. 
What is the statistical basis of the projections? 
Where import» or exports are part of the market, 
show  quantities and  value  by  country 

(b) What  is the  com,>etition,  domestic  and  foreign? 

(c) Are there import restrictions, duties, or otht-t novetn 
ment regulations which may affect saie» either in 
the host country or in export markets? Doe» the 
company   have  long-term   sales contrails3 

6. Operations and financial rt suits 
(a) Submit: 

(i) Projection» of output, cost, revenue». Dur- 
and profits for at least the hrst three year s •>) 
operations or for thv period foreign debt 
will be outstanding State constrti. tioti and 
start-up time (Cost items .should includi 'a« 
materials, labour, power administrativ!' es 
pense, sale» expense, depreciation am) taxes i 

(ii) Cash flow statement, showing source and dis- 
position of fund, during consti nction and tor 
period  corresponding  to  tn   above. 

(b) What provision is made for nvtiiuus in < on-li iniion 
and  start-up costs ? 

7. liovernmtnt ,nvxr,miK.nt 
(<l) What role will government have in the prnje, I ' 

(fc) What incentives will it offer- What is government 
policy regarding repatriation uf profit*, dividends, 
interest and capital, entrane,- and lenience of t .mitri 
technicians anil other laiti.r« win, h may atfeit tin 
project? 

H    laxaSum 

State the effective rate of taxation guing detail» ,| 
each tax,  its rate and any   tax   pu leren. ••» 

9.   Cafit.il  re<]Wfmenti  nn.l  finitmuil  flan 

Show 'n detail by Hinr and currency how unintimili 
capital needs will he nut, include working capital ami 
interest during ron«trtnti ,n Mate iff .rt., if anv, mad' to 
raise the rcuturrd capital and approach! s male to premiai 
lender» or  investor» 

10    lndetend.nl studiti 

If independent tribunal, .i.st. mailn't oi ,'h-t tt'idin 
haw been made, «tibmit th'se if n n, nude sta" aliai 
Mich  arrangements  will !»  nade 

B    Pani genu CASH ria>» 

Í «MS**!*««« 
me rt»»i »;• 

I    X mmtk, tt t*alt>mt 
,,f.m4 : 

Caen rswajKr 
av&iai i^ *- ram at sstaswy 
Sayssjiseea ceagiti 
laagMraj  «Ml 
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M NNTfli to 
•A Gwiéf fur Acceiirmimt Et*- 

mrmk Grnrtk, hp Marrar D. aVyee, New Yarfc. IfcGraw- 
H«, IH». Capili a< tWt ta* *¡N W avmlahk to aH 
UaàM Statai AID mintali», lor ih M ai laplicaati 
for AID financing ) 

• •   «Ji^^wiwi^ry 

* ype Of  BUMtt  HM  RUM  Un naantlt tei  ai   CMMNOnKWS  IO 
be arofmrea. 

Location, ilhtetrated hy map ihowmg tarreamdingt and 
tie-m with teantpm lation fariMiei and exietwaj utilritei. 

Dittoneti lo temerei sf insalici and raw materiali ani 
lo markets. 

Relation of project to applicant'i prêtent oaerationi, il 
aux- Beatiti, coat ami profitability. 

Reference lo any applicable reperto (attached or readily 
available ehewhere). 

2. Commercimi economic atftctt 

(a) Marken 

Local or regional market trcadt during part rive year) 
for each major product and any clotely related product», 
tabulated to «how : 

Domrttic arowuctioti ; importi and »porti; net local 
cimtumption, and anticipated development of the local 
market. 

Prêtent *er rapii« cwiiumption in country, and comparitoti 
with othrr rotmtrie». 

Local lawt, regulation» or custom« affecting market in« 
of propoted produrli, inchtdinf import and export dittici, 
tariff», auotat, rrttnctioni and »ubtidic» 

If part of propoted production it intended for eX|iort, 
«how for each major product 

Number of umtt expected to be exported; proposed 
marketi and rotti of traniporl and import duties 

(b) Afflumfs presti* «»rratUNM. if my 
Drtcription of present operation», includine thnae of »ub- 

siitiartei or parent companie». 

(iMnpkie financial Maternent», incmatng Balance thefts, 
profit and Inn ttatementt and dividendi paid for pati 
five yrart ( »ee annexes t , I > and E ; aamml reparti are 
utually acceptable m atore of annex C if reatonaW/ 
equivalent iiiMtmalioa it given). 

frètent production capacity for each prrxfttrt 

Salci volarne and value of each product for patt five 
yearn, »how mg leparate nguret for domett»c and expnrt 
talet 

Ihmteitic and export price«, fob plant for patt Uve yean 

r.rtmurted production of each major product in prêtent 
plant for next Eve yaari. 

K. »limateti addrtinaal prorlurtion required t» meet over-all 
(temami lor next five year»   includrng intended e«portt 

( c I  ( 'nanVMor* 

Namet, location, prêtent and future output, production 
(mfi and triune; price» of prêtent total competitor» m the 
same field of pr<idurtiim. 

Information at to any anticipateti rhanget m competition 
»nrh a« expamiaa, analelaixatwa, new pianti, new com 
peting produrli, etc 

Information M ta for cagai compétition and any anticipa ir il 
change» m Uwi o« regulation« «hick might affect volume 
of imparti. 

(d) C••*#"*"' fottewa 
Setting prier» to be met in 4 «netfk and export market" 

Emmated wanepurtalioa eaatt and export expiate» 

ana competitive telling pricet fob plant 

Competitiv« advantagei of propoted project: 
Relative availability and emt of labour    availability and 

uuaWty of raw materiali; efficiency of modern productior 
equaameat and protette*, quality of product» ; dependability 
at »apply to ronwmrri. 

(e) .Tatxxtary of commercial protects 

Schedule ihowmg forecast of »airs volume for the to 
meitic market and each expnrt market, am! percentage of 
total market claimed m each rase, with full explanation 
and jwtlifH-ation 

JuttincatKm of propo»rd capacity of plant to he ion 
Mructed. 

3. Engmcrm,/  ,1,7V. /,   an,l  t,;hm,,il   t.'ioidi, M 

(a) Deiig» 

Tiant lay-out, including storage tor raw matetials an.I 
finiibed product» am)   provition for posxihle expansion 

Tie-in with transportation »y»tems 

Type  and   «ile  of   major   in»talle<l   r.|ui|*nent   items   a;  I 
structure»,   and   jtistiht atnm   of  the   seiet |.on   oi   unii,   ani 
proceiiei.   (Avoid  both  ohs,.|,s, eut  and  fxirimiriit.il   ii. !• 
nology ) 

h unction  performed  by  rath  m«jor   nini 
Procet» Mow sheet 

Auxiliary capital equipment (stantii-.», -pan- patts trau,- 
port,  materiali  handling, etc I 

I'itent» and licence» involved 
Planned  rapacity  and  huiM-itp ot  <Mitput  afti-,   .mi . ., 

K»timatcd output a« percentage of plant rapan1, f-.i ta.1' 
>'* hrtt five years of operati..« 

Anticipated  ute of consultant» on  spti ial  |,h.i i   tun! 
project design 

(b) I'ttlitiet rw'jMr oe to be pr,i-,-ui,.t 

Kequirement». ».nine, availability ,.>»( and tri -ability ( 
all utl'itH» l'eri mint data on each system, and Mas.,:, tr 
«election 'if «nine in each tase unhiding . aupan ...n .1 
advantage   of   purchasing   against   m plant   pi. the tum 

Power requirement in p-ak kW demand and annual kWh 
consumption,  initial and future 

Electrical »y»tcm »hown by sumir IHM- di.iirrani io.ni » 
major power use» 

Koel   for  heat,  »team  an!   plant  pr-re».r» 

Water hálame of plant »fiere applx able |'rot,|, „-. -r 
lativ» t.i water treatment, disposal if eftfurnt- i liquid ant 
gaseou»), MM lulling any wtu. h may be noxiou» or   l.tntt' r .<i- 

Transportation la. ilitif, 1.« raw matei a;, 4i,.| hn,,li. I 
products 

It i   Mai, riali  f.ir  me  m   ftnMufa, IM'IH ;   ft     ,•   .. , 

Umtntitv, t|>et iht atit«i». »,,urtt- ai«l a-.ai'a' I. .t i a» 
ail   semi-ft rushed material- 

IVoed  reserve»  in  'ase  t.t  nnnrial- 

l!    »emi-pi'r es»ed    nutrnal«   are    i.,    he     ,i'<:,„.|    \,   ,„ 
another plant, evaluate the telluri»! and r'>«|.*tiit   veiifh - 

.1   tuth   plant 

f »tímate I   cmt»,   pmsihlr   (osf   tanati'«»,  »mf.im   rj%i' 
an>    (irelwioiiary    agre-mertt   on   pti, »    and     lelivetv    »•»! 
detail» <>l any   tiaiita't» entered into loi   ttipplie.  ami  niai'.r 
raw  materia'* 

Available f«ilitie» lor Kan i!ing and »lotitg 

idi   l'ìj»4   imi   ife-i/b. !ili"tii 

frrltnnnary pian» l<« a!) rraietriaatvxi w<irk in »taf« ten» 
detail to prraitt caituHitiori M mtmk tinaeitit«! 
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Outline specification» t^r equipment and eettttruetlon, 
defining particularly thotc standard» oí quality which wilt 
havr a significant effect on th« cott oí construction, with 
specific justification for any unusual standard» adoptai 
lu conform with local condition«. 

(f) Construction labour,  materiali and  equipment 

Manpower requirements and availability, including skilled 
and unskilled labour, and technical and supervisory personnel. 

I.oca! availability  , '  cement, steel, aggregates, water for 
amerete,   building   st ne,   lumber   and   oiher   construction 
materials. 

Type» (if construction equipment  required  for the work, 
indicating   what   is   available   locally   and   what   must   be 
imported. 

(f) Special construí tion problems farcs.cn 
Climatic comblions, especially time and Irrgth of wet 

and dry seasons as they affect construction schedule and 
equipment use. 

Necessity of keeping   in existing plant  in service. 

Time required to obtain delivery of imported materials 
.ill'! equipment. 

(t¡ I  I'Ian fur erecution of protect 
dineral  construction plan. 

Proposed methods of contracting for engineering, con- 

struction, and construction supervision 

lests tu be performed on completed plant 

Equipment guarantee to tie required. 

Engineering  and  construction   schedules. 

(hi  '''pcr.ilm:i orifimicdtian and qu,ihl\  of managtment 
Description of organization which will manage the business 

and supervise its operation, accompanied by organization 
ih.irt,  present  and  projected 

Required number and qualifications of management and 
tc< him al  employees. 

Kiprrivme records of available key management and 
teihmral  |«rrsoiinrl. 

Number, quahheations and availability of required operat- 
ing employee«. 

Plans !.ir reuniting and training 

Provisions for rtmprtrnt management and maintenance 
throughout the life of the proposed loan 

in  '>:<r,nl I,,knhai soundness 

lustiticati'.m of sélection <if l<« at ion for project. 

Proved reliability of plant  processes  and equipment, 

Miprtiontv  of ad>pt<d processes 

\ii.i1ysis of any adverse factors and measures to over- 
innic them. 

Assurance that plant 'lesrrihrd will produrr the quantity 
and   quality   of   products   specified,   on   a   continuing  and 
dependable  basis 

4   fi»««, HI/ jt/«f, is 

ia>  lihmaled  mptlal  .ost 

I «tímate» of  coat  of  ¡ami. engineering and construction. 

Total  estimated   capital   cost   in   LS   dollars   and  local 
cssrrrnry 

To he financed by applicant : 

To be financed by toan grant. 

(hi M'orimi/ captkd requmemenlt 
Aniii—t  reqiawrd  at  start-up of plastf and at  tht tad 

M the fast, MKond and  third ?«•*• sd «ttarattas«, 
raw materials,  sfare  parts,  auxiliary   —tirial«. 

process,  ftnithed goods, accounts  receivable and cash  on 
'.and. 

Source» and availability of local and foreign currency 
funds required. 

Anticipated occurrence of «eotonal peak* in workinc 
capital requirements and method contemplated to meet 
such peak financial requirements. 

(e) I'rodneHvn cost (broken down to local currency and 
dollar costs) 

\n estimate of the direct cott of producing each of 
the major products and iny intermediate products, »up- 
ported I'v detailed calculations (see annex F for sug- 
gested form). 

Adopted wage rates and production factors used in pro- 
duction cost analysis, taking into account legal wage and 
salary scales, including all fringe benefit* such a» social 
security, vacation pay, medical allowances, displacement 
allowances and travel pay, etc. 

Provisions included for personnel facilities such as trans- 
portation, housing, subsistence, recreation, medical care, etc. 

Number of shifts and day» of operation per year used in 
calculation», and basis for determination. 

(jovrrnment preferences or allowances taken into account 
such as : exemption from or deferment of any general or 
specific taxes on products: exemption from or deferment 
of corporate or local taxation ; any special depreciation 
allowances for tax purposes. 

Estimated effect of possible wide fluctuation ot any cost 
factors entering into computations. 

Where applicant is produciría; the same or equivalent 
products in an existing plant, show present production cost 
in same general  form. 

Availability of foreign exchange to permit necessary im- 
ports of materials and supplies. 

(d) ('¡ili of distributing and sellmg 

Inscription of methods of distributing and selling products 
and estimate of costs thereof. 

(.ost of advertising. 

Administrative expense. 

(e) StUimg pruts 

Proposed selling prices in éVsmststic and export markets 

Deduction for cost of selline distributing and transporta- 
tion. 

Net selling price» at the piatti and adjustments that might 
he made in case of wide fluctuation of any of tht cost factor». 

(f) t'rofifMtity 

Analysis of predicted proAt and loss and forecast of 
earnings, receipts and expenditures, preparad a« per annex E. 

Estimated level of production and tatet at break-«ven point. 

Estimate of net annual foreign exchange earnings from 
exports, if any 

Onerai conclusions as to ceawtswrcial profitability of the 
enterprise, including percentage of return* on total invest- 
ment and on owner's equity. 

tossa a» if bentßu 

List  of benefits  which will  accrue to the «Conen 
addition to the profits cantad by «fee project owners, 
at    taxes paid to tht Ci »rnttstnt by  the 
import tariffi included in pro potad tale price« of 

More  effective utilisation  of   tatst** ai 
nth«? «vaalanw ureupattons 

Prtvvieson of a ntarkct for local raw attojtssli. 

$. .V, 

',  m 
lach 

s 

with 
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Foreign exchange gam if products are exported, after 
taking into account any foreign exchange conti in project 
operation. 

Benefits to consumers on account of lower prices or more 
iWpaadabU »apply of goods. 

Stimulation of other industrial efforts. 
Training of people m factory operation and management 
Evaluation of sbove and other possible benefits in monetary 

terms where feasible. 

ANNEX c* 

Induttrial or commercial project 

Batanee then 

Attach comparstive balance sheets for the past five years, 
according to the following breakdown. 

Atttlt 

1. Current assets: 
(a) Cash. 
(f>) Marketable securities. 
(r) Notes receivable (»how separately amounts 

owed by subsidiaries ; directors, shareholders, 
their families and agents; all amounts other 
than normal commercial debts). 

(4) Accounts receivable from customers. 
(') Inventories. 
(/) Other «sets (describe). 

2. Investments : 
(a) In subsidiaries. 
(61 Others (describe). 

3. Capital assets: 

(a) Land. 
(h) Building and site facilities. 
(f) Machinery and equipment. 
(rf) Construction in progress. 
(<•) Others (describe). 

Gross assets (1 to 3 inclusive). 
Depreciation reserves (state method of amortisation). 
Net capkal assets (3 to 5 inclusive). 
Intangibles (patents, Hctii.es, good will, trademarks, 

formulas, franchises, etc.). 
8. Other assets (specify). 
9. Total assets (6 to e inclusive). 

¡.¡abilititi 

10. Current liabilities (due within one year). 
(•) Notes payable: 

to banks or other short-term lending agencies 
to holders of long-term debt maturing within 

one year 
to   directors,   shareholders,   their   families 

and  agents. 
(*) Accounts payable to commercial creditors 
(c) Contractors' bid and performance bonds, 
(af) Royalties. 
(/) Other current liabilities (describe). 

11. Long-ter» debt (over one year)  (indicate terms). 
12. Const ruction costs payable. 

Capitai and nrphu 

13. Capital (authorised, issued and r*>id-in). 
14   Resserves (describe). 

4. 
3. 
6 
7. 

15. Surplus: 

(a) Revaluation surplus, 
(*/ Earned surplus (or deficit), 
(r) Net surplus (or deficit). 

16. Total liabilities and cat ita!. 
(10  to   14 inclusive,   minus   ..r   plus   15). 

ANNKX   II 

Industrial or commercial project 

Financial information 

1. Capital   structure  (prisent  and   planned* 
Authorized capital. 
Issued capital 
Subscribed capital. 
Paid-up capital. 
Capital surplus (if any» ariMti« from assets teilnahm 

2. Distribution of shares. 

10. 

II 

I.' 

.V<>. ntueJ 

I   tat 1-nl 

d mount 

A and I are omrttasL 

Ordinary 
Preference 
Deferred 

3    Indicate  number and  type  of   shares   IH Id   In   anv  m 

dividuals and/or group controlling  niorr tha r tilth 
of the votes Indicate relatmnshii» of such indiuiliials 
and/or group to the company. If held by ? hnidii'.K 
company or oilier industrial eutt-rprisc, provide hai um 
sheets, profit-and loss statements and rapita! stimimi 
information on such enterprises h hrld by individual", 
provide Renerai and financial ititi,rinatimi .ni su. li in 
dividuals. 

4. Outstanding debentures t term of mur and redeni|iti.,N, 
interest rate, e!c I. 

5. Outstanding mortgages and othrr limn trim debt i terms 
of issue and repayment, interest   rate,  eh 

(>. Bank bnrrtiwitui«. doe details of amounts i.unl, ,i, 
terrst rates, terms, renewal arrangements and unused 
credit limits. 

7. Pending litigation either by or against the roni|«im 
8. Contingent   liabilities,  guarantees   <*   endi-rsemeuls 
9. Method of valuation oí inventories Note any departure 

from stated procedure affecting j.ast iiton's as .Imwii 
in attached statements 

Hook value anil estimated uirrrnt market salue ni m 
ventories for the |*si four years, adjusted to a mn- 
purablr hasis 

Give the look value of fixed assets for the |«a,t four 
year» according to the following breakdown 

Book   value   of   fixed   assets   at    beginning   of  year 
(describe  basis of  valuation) 

¡'¡us acquisition« during the year,  at co%t 
anistu retirements during the year, at »nek value 

normal depreciation (state normal deprecia!*« 
method and raus used by mai'* sateg->ries l(f axetu 

extraordinary   deprc. .ation   ,,r   write offi   t.,r 
plut any  shortfall  belo»  normal   «lepre, ustióni 

pini revaluation of hxed asset» 
Rook value of fixed assets at rod of year 

(m (jive   the   average   annual   anwxint   written   uff  .«i 
bad debts during the past   fo*»r   years 

!'•! tuve the total amount of i'aimt os idue as of the 
date  •;'.   the  Ut.it  latao.e   «¡«»t   and   prnmtafe ut 
nominal value at wrnrh claims  are  recorded in the 
balance «be«i 

m 



T 
AM MU • 

m ri preJMt 

Forecast of 

I»W     t*4»     BH. 

A.   himmgt from operation* 
Rtvtnu* (separately for each major protect 

or category of tale») 
1. Annual takes  (uniti per year) 
2. Unit «In price   
3. Grow revenue from Miei (1X2) 
4. Other income (describe) 

5. Total (3 + 4) 

Cost of optfOont, ntt inerme ani froftl 
6. Operatine ex pente»: 

(a) Manufacturing 
(*) Maintenance 
(e) General administration 
(d) Distribution and market ini 
(e) Short-term interest 

7. Dépréciation allowances  (show bam) 
a. Tasti (describe) 
9. Total cost of operation before inter»et 

o« long-term debt (6 to S inclusive) 

10. Net income before mtereit on toagv 
term debt (5-9) 

11. Interest on long-term debt  

12. Net profit (or lost) (10-11)    

Sourcti of funds 
13. Net income before interi« (item M) 
14. Depreciation allowance (item 7)   ... 
15. Increase in paid-in share capital 
16. Borrowings: 

(a) Existing DLF or AID loan 
(t>) AID loan proposed herein 
(i) Other lonK-term borrowings (each 

loan  separately) 
(4) Anticipated short-term loans 

17. Other receipti (describe) 

IK. Total receipt* (13 to 17 inclusive) 

Vit ef fundi 
W.  Construction expenditure» 

(a) This AID project 
Fi reign currency 
Ixxil currency 
Total AID project 

(a) Other construction 

(ri Total construction expenditure 
20. Current   assets    (minimum   expected) 

(see annex C) 
21. Fixed,    intangible    and   other   »»set* 

(see annex It 
22. Debt service: 

(•) Amortisation   of   principal 
1. Ixnting   Dl.F  or  All)  loitns 
2. AID  loan  proposed herein 
Ì. Other  boi rowings 

(M Intere»« 
1. Existing  Dl.F or   AID loans 
2. AID loan  proposed herein 
J.  tether   borrowings 

23. Otner expenéMwt**  (desertan) 

(show terms) 



ANKBx E (contmeé) 

Iti* fPM     aw. 

C omHrmttiem years 

IM¿     JMJ     Ele 

Optrttnt iwi 

jtM   itti    mi 

JS. ABU—1    cash    turquí    (or    defttit) 
(itami 12) 

2é.  Cacti  to  reeeryes 
27.  CM* io dividendi 

M.  Cash   balance,   end  o<   period   U'5-26 
and 27) 

Bahmte  rittet,  t%4 of ferini 
At§tU 

9. Current aaeett  (ate mntx C) 
JO. lavettawnts 
31. Capital  »nH»  (tee annex  C) 
JÎ. Groat tinti (J» to 11 inrlwive) 
13. AcctaaMlatwl depreciation 
M. Net fiaed aaMti (32 to X) 
35. IataaciWe asceti (ite aaatx C) 

J».  Total aaeett, end of period (34 + 3<) 

37. Carrent liabilities (due vithin I year) 
31.  Share capital (aathorietd, issued, paid 

»)  
J».  Keeereet (aWribe) 

49.  S arala»: 

(a) aU-evalaatk«  surphji 
(k) Earned   tarphii or deficit 

41.  Total   »abilititi   (37 to  3»  memsive 
-f- or - 4») 

»liti r 

/aeWrriaJ project 

Proétkon e—t 

Cott per tantt of output ( pound, toa, ta« 
i atrita per day or tanti per on 

, etc. baaed 
) 

/ÜTH F** ÍNMV 
Cu* ter mat 

fritt       of ttt&tc* 

law mattriali   (Hat) 
Power 
Pail 
UriWei   
Siajallai 
Sapemtorjr and tarh- 

akal talarte» (< 
> 

Otate atfoct coatt 

Totti direct plant coat 

APPENDIX 6 

OvTttam op iMpaaMATioM aauuiau av IMD on 
LKBJT iwavmiAL eenjarri 

TW foltwraag qtatttioat dwald la tatwtred when tfcey 
are ptrtatant: 

le) Nata« ana- 

ce) Matare and 

(c) Corporate ornar»mìo«—whether privately or pul,lu ly 
owned, by whom »hares  held, brirf ilrttils <>t jChlia 
ton tc any other company or troop 

(#*) Quality  of  manafemrnt,   husincsk  «ml   trhni. ,i!   • \ 
periencr, k lowledgr of this industry 

0) Plant description,  production  capacity,   condition   of 
facilititi, etc. 

(/) Operational and financial history 

(i) Record of produrtia« md tale« fm past four 
years ; 

(ii) Financial »tairaient« balance sheet» ami profit 
and kw» statement» and dittnoutioc of r^rmnfi 
record» for patt four yetri 

(V) Financial potitkm---«nal y »i* of mo«t re nit lialance 
sheet, including comment i un rapittl «tructure, nature 
of reserve», valuation of inventorie« and Med aiartt, 
etc. 

2   Project 

in) I>e»cription   of   entire   project, im led mg  that   p»rt, 
if  any, financed from  other  taw  IMD fund«,   in 
dicatmc   ex partid   remit»,   ine reate   ta   pjuderttrm 
rapacity, increase in efViency, rrdtjrtinn in prridartiori 
cotti, etc 

(h) Are qutlined personnel availaUr for the entwieettn« 
and imtillatv«, maintenance and operation nf the 
equtamcni' Will technical  servii ci bit required' 

11 ) Total cost of the project, thowtaf COM of axed aatett 
(in   taitable   briahdown)   separately   from «orbititi 
tape)«!  reewrraicnti   Indicate foreign  Melange   re 
•jtsiresaentt un tsadail in tata) enei 

(«Ti Law of nestle to be traaared Will rtaapMitrvt bwtt 
VC  * HPMMMI  PCM*  HM I Ct^MMsMMIt ' 



T 
ir i ( omtnii limi »nd maUllitiort «ihHul» 

(t) P'nanwd  umten   oí  ri»   rMMrrialt. 
»arrr,   trMtxanrtatkín, i-t. 

(«) Prêtant «tatui oí tnr pcujrrt 

11    hxprnriiiiirt1«  io (kl«1 

Hi )   I 'luiimwm   cu;   'irétt . 

hm   Problemi,    if   any 

lAl  Market 

li)   InliirmatM»  tiri r unlit»]  martori!  »ni  pian* l"f 
.upi>lym( ami  ix pai» line   thrm    Imbuiti m pa»t 
y«arv 

ini   holNMU'd    iMMMT'l   |>r.«ittrtirai    rotti   a*   uan 
(»red  with   Mrlltng   »in .>   •(   oontaxrtHKiri.   m- 
.tuatiii(¡   luttiim.   <luty    f.r    r»w   ma*rriali.   and 
rim>hed IIKKIS   t?jn>ai*rtatK>n  ..»»t»,   iti 

nu   M ri l)i«li iÂ marlvti m* the pendu.!  i ml aé?>|uary 
..I   iti.   prêtent   DI   pianm-.l   dis'rihtaHon  irt-ap 
K.»|» ri |»*»ih«!iti. s 

i tv '   Intwmatwn   availaHtr   IHI   melina   «   rxantfl 
'oaaattma,  aaanu,  iu<h   at   their   capacità» »ml 
lucMéoM, tata* IfrrrtKfW». «ir. 

(il Operating aad  finaertal  i»i>ir> twws   i il   aponíante) 

ili  KtlHMMr'l tarnt  pniiluitum  f.K  rai h  oí the firn 
thr« yrut of ae< ratHin 

di) fc.it matrd Min rctvmar*. routs and (•«ini««» 
t»thming inarrrit. 4rpr*riati<« and taxe» arpa 
ratal» i aaal MH pf.ieit» tor raen ni lt»i (kit 
Hwre vnart of uacranon. Pronta stvaatd tw 
retatiti ta aM naanrial rharfrv imitadme p« *- 
aMr avutemi   paya* ut?. 

UHI Caili H»w estnnate f«ir <-aeh nmttrwrtiim \rar 
tnraafh thr tint yrai 4 normal i«« atún i »er 
anaui 

«ivi fra Im me aalaacr -lia**» a« 41 the idwialrtHn 
.( Ar projet«, and ftrit year ai normal operati.*» 

i trivial   mmamuc   mutilu attuti   vi   thr   project   n( 
appinable i 

ni  l Ki-r il! 1» np<M» '.) tht    ••witry 

ini   l ti li «lio«  .4  wirfapWr.l   naturai   raaman:« 

MIII   K*i,!•)• \mrrrt   <4  lalmur 

uv>  h.'icf« "«.Kauet  Ianni- 

i\     l-.. .«mim.   4tvrrtincattun 

un   ht.irtìt« i..  other  mduttrws 

Any othri t<\r ini indxmatioti i| <M wrrnwrv 
foeernmmt Ifcrn. <n, cuti-eata, «11«. t of tariffi Une». 
rtr 

1 li i*4 <lr«rript»an  ni project 

*. Nam M CHIMI urial hat* 

• "^PParFfSrevv   IMNMMrt    ti"   (TffwR 

(/ 

ai 

3    l'ni»>»r(l loan 

i,ii 

XmouM m4»r*tr<l 

l'i .|».«'<l irmi     t   l.ian   Ni iMvmrnt  M nntule   *|»ut) 
in«!   !X'.t4»i»r,| ita. r   ^H'II.HI 

•>r.mity 4i»ilaW«   t.*  loan 

l ir.lit  ttaniliiig    >i   |«»|ti>M-.!   «luiantu -    it  wn 

Any  »artial N-ayal. tax m i.iranratr iixiiulridli i 

.'it.wawH..«  l.i ',   mhmitt.-i  ¡ri'k   1'>i     "   uni     j»*ii.a»i,.ti 
t.x   itaaWraUMi  m  ». r*«-. I   il  ,rf*í¡   'íltiiíi   |> i*»¡  jmé 
#'<,|MH 

I Nawar and «Mrr*<    A t»TiiM»fr 

1 1>f» ut rwiirirt» 

.' Ne*   BtofKt ur »aastwimi   He   .rf rxiituif p*<>j> « * 

4 \iamant fi ar4IH 

5 Irrm» of raaavMMM. i«»»f«i   rat* 

d Rrwf 4r«.ri|iti.« wi wmêt ta « 

II    Amiwni irf  thi»  witMrawa! aaaticati.i« 

I WA  /lot.' 

N'rt inr.ai«. hrtorr taars imi i«*»rtH 

IJrprri tat K« 

Intal   ra«h t«—ra*»il  fr.itn  laarratiiwi 

Saytr   M   raaMal   »aark 

likTfitr m Inng-tmn dabt 

itMi> m 
i»h»r m 

Itwrcaar   M  aWt-trraa éÉt 

Iwrraar  m (4htr cvmM twMMàn 

Hrrrraac   in narrant   aas*  (atkrr Ikaa 
c»*h ) 

iiH»r   IIHWMI 

•lrr*»M   #/  fmmé* 

luvr<twr«M   m   haaat 
Hl KU   ar.itrct 

i Klirr   ccjutfMrtnaa 

Rrnrwatt »ni rtpla linai 
!iii,:.»t   Jurwg   i.ai»h»u«.ii.   i{ 

tal ¡ani 

ilWwMrf 

^•«-»»rai   drfe» 
Itti) 
(Harr    I *.-    v *****«•  ** 

»ran   .trat    |   '«   caartalirai 

Vui.irtixali.Mi 

iHku 

I HI»!     I .|1| UTM    (l»M 

I'ivr, 

I h vi. Irmi- 

Dru «aar   m i IK W1 tana .Irei 
I H'rrr*»   in    <hrr   rurrrnl   liatalltirt 

liii-rraw    m larrrflt    aiMti   ^^ 

l lihrr     itmurr i 

t a»n turate* .ir 4*ArM for  y rar 

Uih halan, t at haajwaaH   "' >«•• 
i aiti haaanut at raal at yaat 
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1 N TBI «in ION 

Tht field oí indwetrH project »valuation it a rt 
Natively new  branch   of economic attalyna,  and  a* 
•neh M Mill in it* formative atagei   Numerous gap» 
Mid rxiat  in  the  available literature   and  m  warn 
cate» ahVrrative approache» to probtet»* have been 
•ugfliila d which entail  ilinVinm* of concept that 
are a» yet unreaolv-d   Thear fart« have fleterroitte. I 
the detign of thé« aurvey  An attempt ha» been ruad. 
Sere to take a conatructive and forward looking ap 
pruach. focuaina, on aW*. wrakneaar» and unresolved 
•Hurt in the field and attempting t,> contribute to an 
improvement  of eKi»ting proveoVr-  wherner  po» 
-¡We 

Bccauae the great bulk of the literature available 
»n the I'mted State« concerni project evaluation 
in prrikwuriaiMly private enterprise or mined eco 
nonne«, the prêtent atndv hu» been confined to such 
faae», makmg no atteni'4 to consider the mac ot 
completely centrally planned économie* Hut it i- 
rrcygnited in what Mkiws that »octal benefit* an«! 
coati éa Hot al way» coincide with private pecuniar v 
benefit» and cost». Indeed, it mai he said that nrn 
of the principal contení» of coat benefit ,tnalv«l» 1- 
I«» appraise coat» and benefit» from a «octal point o< 
view in caaes where thear diverge turn the pecuniari 
coat» and benefits iierceived !»\ the individual» in tin 
market-place 

^fctkm \ fncuar« on the controver«ial problem 
of the relevant rate of diarount for urn in coat 
liewrit analysis First the advantages and disadvan 
tage» of the internal rate of return tre diacuaaed 
and it i» concluded that, though uaeful ,» a »uuiniarv 
indicator of a project's profitability, ¡In internal rat« 
ut retyrn »hould »ot be uaed a« the laute criterion 
fer project evaluation Then market rate» of intereM 
on anna», Hie "»octal rate of time preference" and 
the marginal productive of capital in the private 
aactor are conaidered It is concluded that the optimal 
rate for uae in dtaroMnting coats and benefits, m .. 
market economy, is the marginal productivity of 
capital in the private aertur of the economi, k- 
fining »hi» marginal productivtti in »neh a *a\ a« 
to mrhme »H aortal benefit» and cents in the caku 
httkim Ftttalty. Hie quettmn of the variation of 
the dttcrmnt rate through time i* comSdered It it 
ronrlttded that the appropriate diacounting of fiW* 
of benefit« and cu»ts should imrmatH he done at 
rate* which may varv from year te year the principW 
being that Anw* occurring m year ten «hould >»• 
diacounted had to vear tune at the marginal pre- 
durtivity of capital expected to pevail m vear nine 
that rhrae Anw», in tnra   »houM he diarnomed l.«e* 

*l'n»*er«rt»  id 1 Hwag». l'art«* Slatti ut  Kmrnm 

tMMMlhl 

to year eight at th«   marginal  ptiiihnn  ,iv     i < ,•     ¡ 
expected to |>reiai1 IT» th;tt   \ IMI    ,iu,i 

'I hi» |irincipl«' of .1 \ ,tr ; iM.  dis,. >iiii    ,'.  . 
sarv  in nr'ler  to  re;» !i   priifM'i   ilei i su m 
timing  .imi   m.iU.   .nid    •-    |i.«rii. iil.ii'»     !•>, 
reiM'hing \alKl deiisHUi-   m  veats  m wln.l   >,.,,•' 
fund»  are erthet   (lartw niai U   .ilxmdai '    •>   \> .•••<• \ 
larlv  «caree relative to rsistnij;   imislmni1 •.i'.. 
ntties 

Section It focuses 1W1 th«   me.« M n intent   >t Ir.,' 
and   cunts   ;(ml   partN-iilarli    mi   h. >M   ;     |.»,,ir. 
path   of  r<t|iected   beni tit»    iti.l   ,   .»i     i1 i .ufli 
Initially,   lit»-   baaic    pioN-ipb-s    und> • i\ mc    .In   ,    ' 
projectKms ,ir;   reviewed     Hid   >,i'    .   ;   , ni i . 

cipk-s imdrrlving th»- pffiH-i-timi   .» v'•-   «.ft     nu! 
otln-1     i ,i-t-    .it)     i ..n .|.|« t > •'        I ' i. , • 
of   snium  |i  |.   th.it   it   i-    IM . .     ..        .(• 
prosfiective costs  and  t« »H lit     . .|        pi   ,,,-   U'.i> 
vear thrm^fh the entiri   . M .«-<••   '   •••, 
incorporating exfwrtrd  . b.m^i     in ' 
ihrnctb   int..   tin     m d\ I ..,-,   • 
r\ ...Inated  and  ! • <fi i] >.. 11 .'   . n   •' .    '.., 
• 't    diTiHiiited   lienehl-    .>vit      !•  <    it. i       .' 
pti .'ri ted      I ' , ! " I. 'lie     p.   I« .1 t  in. . '     i.      •' . 
fa<l   th.it   in   i  de\. 1 .|..iif     ,. i i ¡j..     ...i, •   '„ 

expected t.i ri -r relatn« t.. t *r« »-In- • i-.i i ¡, •• 
eral,   s«, il H   th.   es.iss   , .t   it,    ;,,,,•   ,,i    ,   ¡      . ,. 
OlltpUt    I * lili li   l-   l'i     Ir . j.|.|iiS .to.l"  ..r     II.i.ilti      ,i 
ÄS     ln-IM-tll«     |> t|>||l      .,f l|t|, •    .! •   ' II,,. 
freipieulh In rv|ie(-|i.| t,, <k'< hu« , ...» ,».•. . ,, 
thrniigh unie \tl, itn.n is ,N,, |H i i. H, M !,I,H 

of pro|ei tiiiK the |M*II llitnuv', ! mo ,| i|. .^ mi 
rate    ..nil   of    emst    riniiimiient s      ,(|» i     •'.,,.     > .(., 
l'inaili   th«  ptohletii ••'  i. i-asot oi(> ih.      In», i       i 
,ind   liriirhts .if  -A  pf.  ,et .     v  luierlv       i'\.s. 

"«'I (Ulti     |V ||M   II 'll        i|-. I       ,. I        l ,       , 

111 proiecl ri allia' M .i !' iitiiU 'h.ii ' -,'in. • i.e 
tween ancia i.,»t, ,(t|.| tii.,ili> ptiii ,, I. i('.. ». 
i",'it   ,n  mani   i ise»     nid   ll.i-     end   's. •.•ni|.¡. 
thi '|s> ,.' .icetinmiilK ]>rn«-- ' !i< .m • » • • •' . 
<«il "'i   '»    hnwew-r    n,   /•».    i|. .    iln     ,|^'      .    ,n     ,,v 

• .f   •   tiniatinf  a« i..untine   in, •» 

I' die r»«e of labour the oerd fm IMIII' li« 
•pi' »riiMinting price* <«.r UIMHH * i,rt^,,,,. |, ••< 
and  ti|*--   and m  ,-ftnVreit»   ii(.,ii inj.li, ./. i 
'• i* *"(f|î's'1"'' 'bat a iiimiii,,)!, ,• i ,v,i, ,t o, 
SII outil ¡ng i*w for iirtain lal«.*tf ,,* . ^n-t-n t •*• 
inai often lie olii.nned frt>«i> »b<- «vafe > ,ie IWHIM| 

hv !ali..ur ..f dia» tij»> rninlun-d milan »t. .n'mn 
compie» m ..turnt m which »igt .m ut u 
nWnred ntlie» ',\ niiiiiiiuiii *•#< 'e^i iti,,n . i lu 
unn.ii agreenietii» It u enplieiiK ..«.liiiled that ihr 
marginal pro<liHtHiH .f lal>au in aajn. u't.n. , m.t 
a relevant meawire of the *•« ininting pim < irU« 
labour 

m 



T 
The imlhod of setting the aecouattag price of for- 

eign exchange ii then outlined, the principle involved 
being die estimation d the market value of the 
gc«>d» that would prduMv he imported at > con- 
sequence of the availability of additional foreign 
exchange The possibility nfustng accounting print 
for materials inputs is then examined, the conerasion 
here bring that. although accounting print may 
m some caw» be justifiedfor such inputs, «suivaient 
n suits »re «chirred by generally valuing all ma- 
uria!* i rifiuti at their market prim, and considtring 
separately, a» indirect Unefiti of the project, any 
•surplus of benefits o¥er costs generated in the 
mate ¡al-producing induitry as a direct consequence 
of the project in question 

Finally, the question of accounting prices tor 
the out)urt of a project it considered, the focus beeng 
jwrticuiarfy on caaes in which this output is lubiaet 
to indirect taxation. The conclusion it reached that, 
except in unusual instantes iti which the indirect tax 
w;i itself i »laced on tht product in order to counter- 
,Kt an existing external diseconomy associated with 
the product s production or consumption, tat social 
IHIK-II» associated with the output ot a project is »o 
lie measured by its prier including tax. 

A *>ri«*f addendum to section C consideri the pos- 
sibility of obtaining appropriate accoMntinf prices 
through the use of linear programming modm for 
the entire economy Here it it concluded lint in 
order to make a linear programming model for the 
whole economy feasible, the characteristics of die 
economy rnust he to drastically oversimplified at to 
nuke the resulting accounting prices highly un- 
KÎnble 

1 ii section L>. problemi of timing are considered. 
First, the influence of high discount ratea on project! 
of différent productive lives and gestation periods it 
renewed, then the question of when to conttruct 
a given project is considered, and finally the ques- 
tion of how to deal with risk it facce. The key 
roncltiMnnt are. first, that the timing of die con- 
struction of a project is a problem of considerable 
ini|«irt,ince Construction should not be uiiilnlstwn 
at the moment when the prêtent vahte of btnonli 
exceeds the present value of costi, hut should he 
delayed to the point where the excess of the prêtent 
value of benefits cmtt the present vahte of costs it a 
maximum For a particular class of cases, it it 
shown that this rule entails the delay of a project 
until stich time as the benefits of its first year 
of iprratton exceed the interest charge on the 
capital investment in the project. Secondly, if bene- 
riti And costs «re appropriately projected, to at to 
take account of nosstW reductions m the value of 
benefit* of a project stemming from future improve- 
ment» in productive tichnique, there is no need to 
add a ritlc factor to the diaconat rate used ia cost- 
Iwrtent analvsit 

fn section E, interrelations among projects are 
considered The importance of arulyssng upaioUl) 
the contribution of all ttparahle tamponimi of a 
project is emphasised Finalry. the princtpiM lor 
deciding which of a set of interrelated project! should 
he undertaken are hrtetv set out 

A.   Pants* T VALU rtiraaiA vtrnu TMK inniNAL 
•Alt OT   MTVIK 

1    A4vm*mt*t tmi eVferrf tf MW mttrml rmt* 
tf rjtmrn 

The internal rale of return on a project ( P )   is 
obtained by the solution of tht following quotation : 

N 
X 

f 

fl.      C, 
0      <!+•)' 

--0, 

where 8, represents the benenti anticipated to ¡ 
in year I of a project's life and C, represents the 
costs anticipated to be incurred in year (. N is the 
length of We of the project. Guts are denned to in- 
clude capital outlays, labour, materials, energy and 
transport costs, and mamtenaact tad repair expendi- 
tures. Costs do not include depreciation chargea or 
actual or imputed interest charges, as the internal 
rate of return itself reflects the implicit "net in- 
terest yield" of the project, and in this tense aPowt 
for the depreciation of the projtct's coet. Thua, if 
a project hat a capitel cost of 100 hi year 0, and 
yield a benefit of 130 in year 1, with an operating 
coat of JO, the net effect of the operation of the pro- 
ject would be — 100 in year 0 »id + 100 in year 1. 
The capital invested would he just barely recovered 
one year later. Such a project would have an in- 
ternal rate of return of tero, indicating that no 
more than capital recovery can be expected from h. 
On the other hand, if the project were to have a 
benefit of 1.10 in year 1, with an operating coot of 
JO in that year, its internal rile of return would 
he 10 per cent, indicating that the capital in- 
vested in the project will produce a yield of 10 
per cent after allowing for capital recovery. Finally, 
if the benefit ha year 1 were merely 110, lagelltw 
with an operating cost of 30, the value of J*,—C\ 
wouM 1* 90, and the internal rite of return would 
be —10 per cent, indicating that the project ia in- 
capable of yielding sufficient benenti to cover the 
cost of the invested capital. 

The great advantage of the internai rate of return 
lies in the fact that ft can be calculated on the basts 
of project data alone In particular, its calculation 
dora not require data on the opportunity coot of 
capital which, as will be teen below, it critical to the 
present value technique and can often be exceedingly 
difficult to estimate. Thus, when a project evahsator 
hat several different projects to be surveyed, he may 
independenry calculate the internai rate of return 
on each, and use the resulting figures as one basts 
of comparison among the project! 

The disadvantages of the internal rate of teturn 
are severe, however—to severe as to warrant the 
greatest caution in its use. In the first place, títere 
are some project» for which it it not possible to de- 
termine the internal rate of return uniquely Figure 
la shows the time profile of net benefits (B, — Ct \ 
for a typical project. In it an initiil period of invest- 
ment, during which the value of B, - C, ù negative, 
it followed by a period hi which the net benefit of the 
project it always positive For all cases of thia type 
there is a unique solution for the internal tate of 
return. However, if the time-profile of net hanewts 
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ni c|iii-s!ii>ti .m- .ilfi'tn.-iii\ ; > Li (.'ili other Consider 
fir-I ;ì case in which ill projects arc strictly in 
(lc|xiii''iii In such a case, the internal rate of return 
iMtitMii will wo: k well Ht arranging the projects 
in descending m'lei of internal late« of return, one 
i,m select In si that project with 'lie highest internal 
i ate. i lien tli.it vtith the next highest etc , proceeding 
in this wat until the available intestable funds are 
exhausted Suji|i(ise that the 'ast project ijtialifvmg 
ini'lei this |H"< tdure has an internal rate of return 
ut N pet cent Then K |>er ceu will represent the 
<ip|Kiitunil\ cost ut intestable capital, and it liecomes 
appropt late to evaluate the costs and lienehts of all 
projects using this 'ale. t oven that all the projects 
accepted under the internal rate of return criterion 
have internal Mie«, higher than S per cent, ami a.s 
simung tinsi internal rates tn I."- unique (i.e., as 
sinning that the ptojects have net Item-fit protiles 
of the kind shown ni ligure 1 ai, the prisent value 
oí all accepted projects, evaluated at K |>er cent, will 
I« positivi and i if p: csent value of all rejected 
|.i"j((ts. again evaluated at the X per cent rate, will 
he negali\e. In this case the internal rate of return 
inlet ion leads to no contradictions 

Now however, i (insider a case in which two 
poned« ,IM all'i natives Let project I have an 
internal late ut ii-tutu .it 20 pet tent and project /< 
Itavi ine oi IJ per cent I he internal rate of return 
i nli in,ii would le,id one.ilwatstochoo.se project A. 
><i it i an lie liottn that /,' might vert well lie 
pietcr.ihli li the .'tail,ihlc intt'stahle hinds are e\ 
haiisieil, as in the prêtions cvample, at an H [ter 
i ••lit '.ite .'I n-tiitn. vve lake S )ier cent to he the 
"pp"i limit ', t.. t "f mtesiahle capital, and calculate 
the net present tallies of all protects using this rate 
It 'in vitv vtelj OCCHI thai project />', til spite of 
it- lottei nitet na! rat»- of leliirn. has a higher present 
tallii- than pii'iect .1 l'or example, sup]mse that 
protei t /,' ha« a net lienelit of $.'40.000 per tear in 
] «'i i « tinti in a , apital investment of $2 million, 
whiV pnoii! / has a nel lienefil of $<i4.00() |»er 
teat m I'ltpe'ittv on a capital investment of 
$.C'niKiii | he pi seni t due of project H's lienehts, 
evaluated it ,-¡ per cent is $J million, while the 
pt oeil co«! i« $2 million. Melding a net excess of 
Uin tils uvei costs ol $1 million  On the other hand, 
the III , t lit Valut- ot pnoect Is lienehts IS $H00.0flO 
from which, deducting the project cost of $320.(KM) 
We I'lil.nti a in! excès« of lienehts over Costs of 
54NUIIO In ,|<ite .t pri'iect (s higher ratio of 
lK-netit« tuiosi« ptoject /> 1« pnfetahle liecause if 
SC'OOnn i« invested in f rathei than $2 nnlho.i 
ii /•' the le«! alternatiti' Use lor the $1 /.HO.(MM) 
tini- «avid i« ., ' margina!" investment with an in 
te:ti.it rale ot teliirn ot mit H |ier cent, on which 
tN IM ess of Item tits over costs, evaluated at the 
oppiituiiitt cost  rate of ,-< per cent, would lie nil 

!).s. iis«i,,iis ,,f the interna! rate of return as a 
million can he t und in Friedrich and Vera Luti, 
The /'Wry of ¡mtstnu-nt of the h'wm1 in Roland 
N Mckean. Ffhciencv m (. n-ernment through Sys- 
tems  Imtlvsts* and in 1   Hirshleifer, "On the theory 

1 ï'-:n.ft.«-, I'mvrriity Pre«!   !".M, pp   ¡ft« 
*N>w Y»rk   Inhn Wiln, t'Kâ, pp H»s»J 

of optimal investment decision".3  All these writers 
recogiiute the disadvantages indicated above. 

2.   Choke of discount  rales for  use in  connexion 
unth a present iitlue criterion 

(a)  The  marginal productivity   of  capitai   in  the 
private sector 

It was shown above that the use of capital in a 
given project was justified if the lienehts of the 
project exceeded its costs, evaluated at a discount 
rate reflecting the opportuni.«.' cost of capital. ( hie 
highly recommended measure of the opportunity 
cost of capital is the expected marginal productivity 
of typical capital investments in the private sector 
of the economy. If a public sector project is ti: lie 
financed by borrowing from the private sector, it is 
to be presumed that the funds so mobilized could, 
in the absence of this project, have been used to 
finance private sector investments; hence in this 
case there is a direct sense in which private-sector 
investment can lie considered as the relevant alter- 
native to the project. When, on the other hand, the 
funds to lie used are part of the savings of the 
public sector, the connexion U-tween a public sector 
project and its private sector alternatives need 
tint be so clear cut. If the funds available to the 
public sector investment authorities are sufficiently 
ample, it may work out that, in order to use all 
the available funds within a given set of projects 
being considered, the public sector authorities make 
investments having a yield of 5 |ier cent, even though 
capital in the private sector has an expected rate of 
marginal productivity equal to 10 per cent, (iiven 
that the yields in both cases are worked up on 
the basis of social l>enefits and social costs, the 
acceptance of public sector project* with rates of 
return lower than those to be anticipated from ad- 
ditional ptivate sector investments must lie con- 
sidered uneconomic. It would be preferable in this 
case to .-¡ccpt only those public sector projects 
exhibiting a si Hal yield of 10 j>er cent, or more, 
an 1 to invest any remaining public sector funds in 
financing additional private sector investments with 
an ex|>ected vield of 10 jter cent or more Thus in 
this case the optimal use of the funds available to 
the public sector leads to a result in which the private 
sector investments are the relevant alternatives to 
marginal investments in the public sector. 

< )ne case in which the marginal productivity of 
investments in the private sector might not be the 
appropriate criterion for public sector decision- 
making is where the investible funds of the public 
sector are so severely limited that they can lie 
exhausted on public sector projects, all of which have 
a higher exjiected yield than a typical private sector 
investment In such a case, if the limitation on public 
sector funds is a binding constraint, the relevant 
op'Kirtiuntt cost for public sector investments would 
be that rate of discount which, when used as the 
basis of a present value criterion, would result in 
the acceptance of a group oí project» whose cost was 
just barely sufficient to exhaust the available funds. 
For example, in a case of severe budgetary strin- 

*.'>»<»«•/ nf fetihtai tcenomy, CniYfrilry of Oit'\fo 
Prr«v Atifu«t  1«« 
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fcncy, it might turn out that, using a 16 per cent 
rate of discount, the projects Yielding a positive 
excess of benefits over costs would not fully exhaust 
the available funds, but that, using a 15 per cent 
rate of discount, sufficient additional projects would 
pass the present value test so as just to exhaust the 
given budget hi this case, the o|>portunity cost of 
capital for . , ablic sector project would lie 15 per 
cent, in spite of the fact that private sector invest- 
ments have an exiiected marginal yield of only 10 
per cent. However, this result occurs only when the 
budgetary restriction on public sector projects is 
binding. Otherwise, in a case such as that just 
described, the optimal result can IK- achieved by the 
public sector authorities accepting all projects having 
benefits greater than their costs, evaluated at a 
discount rate of 10 |>er cent, and borrowing the 
required additional funds from the private sector. 

Thus, the opportunity cost of capital is best 
measured by the marginal |>roductivity of capital in 
the private sector in virtually all cases, the only 
serious exception being the case of i binding budget 
arv constraint on the investable funds of the public 
sector, in which case the private sector marginal 
productivity of capital still remains as a lower limit 
to the discount rate relevant for public sector in- 
vestment decisions. 

We turn therefore to the problem of estimating 
the marginal productivity of private sector capital. 
Consider any line of activity in the private sector, 
the line of activity being defined as including all 
operations producing a given product by similar 
production methods, for sale in the same market 
An increase in the amount of capital invested in 
such a line of activity will augment the supplv of 
the product in question, and may affect its price If 
it does affect the price of the product, it will alter 
the marginal productivity of the capital previously 
invested in the line of activity in question, Imt i» 
wil! similaiK affect the rate of return perceived l>v 
the owners ot this previously invested capital. Thus, 
where the newly invested capital is of the same 
Hpe as that already existing, the private rate of 
return to capital in the line of activity in question 
mav be taken as a rough first approximation to the 
marginal productivity of capital in  that line 

Some problems must, however, lie noted Imme- 
diately. If a technological advance has occurred, it 
in.i\ IK

1
 true that new investment, using the new 

technique, will have a marginal productivity, and 
a rate of return, equal to. say. 20 per cent, but the 
introduction of this technique may reduce the price 
of th<- product to the i>oint where the return on 
capital invested in the old technique is but 5 per cent. 
The rate of return on all capita! invested in the 
industry will be a weighted average of the 20 per 
rent rate on the new technique and ç per cent on 
the old And indeed it will l»e true, if no other com- 
plications enter into the calculation, that the marginal 
productivity of capital is 20 per rent for that in- 
vested in the new technique and 5 per cent for that 
invested in the old technique The over-all marginal 
productivity of capital in the activity in question 
will also, in this case, be a weighted average of 
20 and  5 per cent, and   will be measured  (again 

barring additional complications! by the rate of 
return on the total capital invested in that activity 

The problem here is that any new investment that 
occurs will use the new technique, so that the 
marginal productivity ot capital that is relevant for 
current anil future decisions is that JO pu cent tate 
obtainable from the new technique The use • >{ the 
observed rate of return in the entire activity ion 
both old and new techniques i therefore ululeresti 
mates the rate relevant for the evaluation of muent 
and future projects. 

This error could !«• avoided In cousnlciing the 
two techniques as separate lines ot activity ami using, 
in the calculation of the marginal productivity of 
capital to IK- used in project evaluation, only the 
20 per cent rate arising from investment m the 
new technique. The difficultv with this appi nach 
stems from the way in which the available dita 
typically appear, i.e.. from the tinaiici il account', .it 
enterprises In these accounts, there i- no way of 
distinguishing how much capital i. investid io ,, 
new technique and how much in an old on. .md 
likewise there is no way of allocating the on ..me 
earned by an enterprise into a part attribut.il.lc t.. 
a new and a part attributable to an old te, hinque 
Thus the data automatically vield rates ot ntuin 
which are, in our example, weighted .i\ei.iv« of 
the ¿0 lier cent and the 5 |HT cent i .it*-, and it mu>t 
lie recognised that these estimates ne biased down 
ward when significant technologic ,,| .„ham .-s I, tve 
recently occurred 

\ set ond source ol bias in estimating the in.item.I 
productivity i>f capital mi the basis nf olisene.I rates 
of return is the presence, m ...mi- Ime. ot attivitv, 
of monopoly element. The t tfet t ..t monopoly is 
to restrict production of the iiiot.opili/r'd product 
and to raise its price \s a r..iiseqnriicc, il.. \ .lue 
of the marginal product of ill fu i..i. ..f pio,|n.'MII 

IS raised alwiv their respe, io i ¡.ri. e- It pr i. e, 
are raiser I 10 per cent aboye co.t- the < on -, , ,0. 11. e 
would hi- an element , .f mon"|»>l\ j.r<>tit i-.n-i img 
of 10 twr cent of the wag's pani l<! pei mit ,,t 'he 
cost nf materials used, and 1(1 pi 1 rent o| tin o¡ie 
cost of capital The difficulty ¡.resulted for nie.i.ur mg 
the marginal product of capital by the ..¡. iie.l 
rate of return is that the profit, .ippe.irng ."i the 
accounts of a company 111. hide lh>- lull main' ..I 
niono|Mily profits plus thr- On. •.»>! of , ,pit ! 
whereas for a ptn|ier inr.t-.iui u en» . .f the n irg.n.il 
productivity, they should mi Inde. 111 tin. i..itt.|.'e 
only 110 |»-r cent of the true ,,..( . ,f . qui,1 | lu- 
tile measured rate of return lend, r«, ..w-f.t.te il,. 
true marginal productivity ofi.ipit.il uhm monopoly 
elements  are   present 

The Coiistrur tioii ot ..'it. on tl,<- lite of ii-turn 
to capital m the pnv .te »•< tor •- lei'1 «i'i- m otm 
detail bv drorge ! Stighr in ' .1, 1I11J .»«1/ /'.irV. ,,f 
ffi'turn m H .tnuiiu I unni /ndw.lri.i* and by |.,hn 
W Kendrn k in I'rodui tn-it\ 7V<Wi m ili, I nitri 
Stalli * thr latter dealing prinrt|<¡illv with llie 
problem of measuring the »lurk of • ¿tpit.il I he 
literature <<n the subject is as vet very weak  <>»» ilx- 

mveoTfjf  ¡'r»n   Iwo   ,ipr>*rvlit   s. 
M' fft-it-   Ï  n:yrr»ilv   I'rr 
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problems of measuring the social as distinct from 
the private yield on private sector capital. 

There are a number of possible sources of di- 
vergence between the social and private benefits of 
private investment ; but of these, by far the most 
important consists of taxes. Corporation income 
taxes typically ace««tint for between 25 and 50 per 
cent of the incori«- generated by capital in the cor- 
porate sector; the viciai yield of capital (including 
the curjMiration income taxes) cap thus easily be 12 
per lent, ••»•»•ii though the private yield is only 6 per 
cent It would accordingly l<e erroneous to proceed 
on the assumption that the private yield on capital 
reflected its full <>pp<irtunitv cost. Of two investments 
with the same private yield, one of which generates 
coroporation inrome tax payments equal to its 
private yield, and the other of which generates no 
tax pavments at all, the former is clearly socially 
preferable, as it either enables the public sector to 
have mure command over real goods ami services 
or, alternatively, it permits the public sector to 
reduce some other tax and thus permits the private 
sector to buy more real goods and services. The 
inilir;:ted procedure is therefore to include corpora- 
tion tax pavments generated in anv industry as part 
of the -.*ial return to capital in that industry And 
if the sucia! rate of return to capital is estimated 
for the private sector as a whole, the entire yield 
of the corimration income tax should be added to 
the income perceived hv private enterprises in order 
to convert tin latter to a social concept of "income 
generated bv capital". 

Where indirect taxe, exist on a final product, they 
It .ni tu ,i situation in which the value of the marginal 
product   of each   factor of  production   involved   in 
th.it K Is production exceeds the income earned 
bv that factor liv the (»ercentage rate of indirect 
tax In tins case, the income from capital Ígross 
of cortsiratimi menine tax i should be augmented by 
a ir act mu ut the receipt« from the indirect tax. the 
fraction IHM,y capital'- -hare in the value added in 
the indiistrv   in  ipie-tion. 

Other sources of divergence between the private 
ami the -IHni rate ni return on capita! can arise out 
of divergence- of the market prices of factors of 
proiltu inni from their opportunity ro»ts. These will 
be <hs<iiN-cd m -retion (", below, in some detail. 

For m attempt at estimating the «vial rate of 
return tu capital in a developing country, in which 
explicit account i- taken of the effects oif taxes and 
of lertain pos-ib",«- divergences between market 
prices and opportunity cost«, see A. (". Harberger. 
"Investment in nun versus investment in machines: 
the ca»e of  India".* 

i b > Starkft interest rates 

The conventional way of converting coati aad 
benefits to present values is by the use of some 
market rate of interest. Market rates of interest 
generaliv substantially underestimate the oppor- 
tunity cost of capital, because they fail to reflect the 
taxes that are paid oa •«pam of die profits of 
private  sector project», and because  they nagtet 

•In r   A 
•ina fi,>••«••.  I'nrl.i, 

M   I     -__.   
V<Ên* FaMthin« Co. I0KS 

other external benefits generatasi by prívase sector 
investments, partsnuarry where there are divergences 
between  market prices  and  opportunity costs  of 
factors of production oe good«. 

Two examples of the conventional view follow : 
"It is recommended that estimates of benefits 

and costs accruing at various times should be made 
comparable by adjustment to a uniform time basis 
through the use of projected long-range interest 
rates. Fending the development of such rates, the 
average rate of return i.e., yield, on long-term 
federal bonds over a sufficiently long period of time 
to average out the influence of cyclical fluctuations 
is considered appropriate for uniform application 
by all agencies on the condition that adequate al- 
lowance has been made for uncertainties and 
risks."* 

"Interest rates are a measure of the value at- 
tached to time differences and, hence, provide a 
means of converting estimate! to a common time 
period. In calculating the costs of developing a 
project, interest should be charged on the project 
lor its entire economic life and reduced to an 
annual basis in order to compose annual costs and 
benefits. 1 he rate of interest to charge a project 
depends upon the rate you must pay for financing 
the project. Generally, government financed pro- 
jects can be financed at a lower rate than private 
industry. The government rate of borrowing is 
relatively risk free because the security is the gen- 
eral taxing power and because ine over-all degree 
of security for the loan is relatively certain. In 
view of these considerations, it is recommended 
that the expected average long-term government 
bond rate be used as the basis for calculating pub- 
lic investment costs and thut higher rates be used 
for private inveii mem costs."* 

The approach reflected in both of the above quota- 
tions (ails to appreciate the difference between the 
market interest rate on bonds and the opportunity 
cost of capital. Tinbergen, in advocating the use of 
accounting prices, has a much clearer appreciation 
of this distinction. He says that 

"[accounting prices of factors of production] 
represent the value of the marginal product to lie 
obtained with their aid Ine interest rate to 
be applied should rxjiress the real scarcity of capi- 
tal, to be derived from the marginal yie'd of 
projects as well as from the marginal rate* to he 
paid for foreign loans."* 

Tinbergen suggests the use of a 10 per cent inter- 
est rate, whkh is far above the ratrs applying to 
government bonds m most countries, and which 
undoubtedly lies closer to the opportunity cost of 
capital '.ban the government bond rate. 

» I'nital Stale* later-Assmry COMSìHN aa Water Re- 
sources, Promette Praftutt for tcout mx .4as/v«if of Kiev* 
Rim PretttU Wsstri—tu*. DC, Go» trassi at PnnStaf 
Osso  NS«. p  M. 

* H W Siasjsr. "PtvilBassss* proftet» u san of SMSMSSSI 
énilup—t prnar—— »". m Frrmmimum mti tcmomm 
Afprmuêi «f DtxtUfmtmê Pr»t*<U, UnftW Natioas sssV 
W««K«. Sal*« N*   51 IIB J. pp. 10-1* 
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Likewise, the United gattoni Industrial Develop- 
ment Division recognizes the unsuitability of bond 
rates: 

"More specifically, . . . accounting interest rates 
may be set at least double the rates on government 
securities or on international loans, and possibly 
at as high as 20 per cent."1* 

(c) Cther methods for setting discount rates 

Some of the theoretical literature reject.» both the 
rate of interest on bonds and the private sector mar- 
ginal productivity of capital in favour of what is 
called the "social rate of time preference" or the 
"social rate of discount". This concept attempts to 
represent the relative valuation which society puts on 
a marginal amount of consumption in different time 
periods. For example, if "society" considered $1.10 
of extra consumption next year to lie subjectively 
equivalent to $1.00 of extra consumption this year, 
the social rate of time preference l>etween the two 
years would 1* 10 per cent. 

Tlie main ground on which this part of the litera- 
ture rejects market rates of return is the liehef 
that the market, which reflects the resultant of in- 
dividual, atomistic savings and investment decisions, 
does not give any weight to the preferences of future 
generations and hence tends to save "too little", with 
the result that the market rate of return on invest- 
ment is "too high". 

As Eckstein puts it : 

"Social policy, as derived from the political 
process, may prefer rejection of present intertem- 
poral preferences in favour of a redistribution of 
income towards future generations. Much of the 
conservation philosophy can be interpreted in these 
terms. Resource development is a field particularly 
suited to this kind of redistribution because there 
are genuine opportunities for making investments, 
part of the benefit of which will accrue in the far 
future. And perhaps equally important is the fact 
that it is in the resource area that the idea of 
making provision for the future of the country has 
caught the imagination of the public. It is not 
logically ir* .nsistent for the same person tn he 
willing to hoi row at high interest rates to increase 
his present consumption while voting to spend tax 
money to build a project from which future genera- 
tions will benefit, for in tlie cat* of a vote ti tax, 
he can be sure that the other individuals in the 
sccjetv will be compelled to act similarly. . . Our 
notion oí efficiency is relative to the distribution 
of income ; should we seek to redistribute income 
to future generations, the interest rate loses its 
meaning as an efficient price "n 

More detailed discussion of this view may be 
found in O Eckstein, "Investment rritena for 
economic development and the theory of inter-tem- 

>• "F*alMli<in -it projecU in prMfHBinamly pmat« en- 
terprise tccmrmmtn". BmUtHm em InduttnaltMhon emd I'm- 
ettwiti. No. 5. I'mled N»»iuni puMtcatkm, Seiet S'a : 
MUÍ'   ». JO 

1 • Olla Eckstein. Water Ktumrte fìtvttofmumi «t* 
teftmiei »f Proftrl Ermhmhc», CaMkrttf«, Uaii Har- 
vard Vmvrrt*y Press. Wn, s* W-lt» 

poral welfare economics".12 A somewhat similar |u>si- 
tion is expressed by Stephen A. Margin in "The 
social rate of discount and the optima! rate of in- 
vestment"1* and by A. K. Sen in "On optimizing 
the rate of saving".14 

The  .I'lticulty   that  emerges  from   the   It k~t< in 
Marglir.-Sen position is that, vv'icu the NN-MI  rate 
of time preference is, low, its use in evaluating bene 
fits and costs is likely to lead !o tin- accept,UH e i>t a 
great many projects    in all likelihood mon  than can 
1* financed. 

Eckstein says : 

"I propose the following compromise, which is 
designed to preserve the long term perspective ot 
the federal programme, yet would ensure that >-nH 
projects are undertaken in which capital vvlds as 
great a value as it would in its alternative i-tiiplo\ • 
niants: let the Government use a relatively low in- 
terest rate for the design and evaluation of projects, 
but let projects l>e considered justitiell only it the 
benefit-cost ratio is well in excess of 1.0,"n 

Marglin, in a more elalmratelv developed dimen- 
sion than Eckstein's, develops formulas for ti>«-.'--iir 
ing the opportunity cost of public investment  when 
the social rate of discount lies below the niar;'inal 
productivity  of  capital   in   the  private    i-ct>r    His 
formulas depend on the manner m whii h the puMic 
sector funds are raised; he considers the "to,;" oí 
$1 of public funds raised ,at the expense of , nrrelit 
consumption to he $1, while the cost of SI of tund- 
raised at the expense of investment is ion i,\, re.I HI 

his basic model to he $p/r. when i¡ is the marginal 
productivity of capital  in   the  private   sector    md   r 
is the social rate of discount. This a  -nines that $1 
of private investment would have a perpetual \ n Id 
of $*> per year which, discounted hack to th.- pn-sent 
at the social rate of discount, would have a present 
value of %f/r.  If the fraction fi of  pohin-  fon -I-  >- 
raised  at the ex|iense of investment,  and  the  f. ,. 
tion   (\   •#)   at   the   expense   of   louumpînn.   the 
present value of the foregr ne altern itives of a .h.'lar 
of public funds will lie $f (*p/r i Ml     *i |   Margin 
then proceeds to recommend th.;t the present v due , ,f 
the benefits stemming from a dollar of p ibhc im. e r 
ment should be at least efpir.l to $\#p/r *  < 1  *i| " 
A somewhat similar approach is followed hv Peter < ) 
Steiner  in "Choosing among  alternative pu'-lie  in- 
vestments in the water resource field" " 

The  solutions reached  !-v   Eckstein.   Marglin  and 
Steiner are all subject to a single, i|en,i\e intiii-m 
they may lead to results in winch the ratr of return 
to investments in the public  sector lies Itelirw that 
which could lie obtained bv placing the ..irn»- funds 

I* tjuortrrty   Jnunnil   of   l-t;m->mici    < .initm'liir     M*ii. 
Harvard   t'nivfMiiy   F'rrsv   frbnurv   l'e-7 

'» lh<4 . Fe»wii»ry t'».J 

I'M! 
'•Op    ft    Ittt fKrlnol»   II   atlOT«)    J.    I'!     *-•.•«•   ,,|jf,   J    V 

KratdU tni O. KikiK-m   »stilifle Pipi« hmt' I'nriof 
mm)  Halumert, Md.. J'Jin» Hopkins Pre«*. .'AH 

"is«» Stephen A. Mifflin, "Tin <>p»i>riumty enti of 
public m»«ts«int"\ Quarterly 1 y%rmal tf Fi mm%ci tain, 
br-.ijrr.  M<i», Harvard lni»»T»:ty Pte»i. Ms; i'*l 

l' Arnentm P.tememtt Keviem. F »»»»tun, |!1, Nurth- 
»ultrn i nirfr«r»   I*c<-inkrr WS** 
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at the disposal of the private sector, or by investing 
directly   in   private   sector   type   activities.   Future 
?;enerations lose, rather than gain, if funds »re used 
or a 5 per cent public sector investment rather than 

for a 10 j*r cent private sector investment. The 
public sector can, and in many countries does, pro- 
vide both equity and debt financing for the private 
sector, and can thus assure itself that its financing 
of private sector activities does not entail the grant- 
ing of a subsidy to the private sector but rather 
simply enables the public sector to obtain the same 
rate of return that prevails on private sector invest- 
ments. Once the public sector is prepared to accept 
this degree of flexibility in its use of investable funds, 
the criterion for project évaluation reduces once 
again to the marginal productivity oí capital in the 
private sector ot the economy, discussed in A.2 (a) 
above. 

'I he fact that the social rate of discount may lie 
below the marginal productivity of capital proves 
only that the rate of investment should lie expanded; 
it does not prove that, for a given rate of investment, 
capital should have different marginal rates of pro- 
ductivity in the public and private sectors. The end 
result of an optimal investment policy, with the social 
rate of discount taken i given, would therefore be 
a situation in which the marginal productivity of 
capital in l>oth the private and public sectors was 
equal to the social rate of discount. During the 
transition from a |iosition in which the marginal 
productivity of capital in the private sector lies above 
the ultimate social rate of discount to a position 
where these are equal, the optimum patii would entail 
so allocating the investable resources of the economy 
as to maintain continuing equality of the marginal 
rates of productivity of capital in the public and 
private sectors, with these rates declining together 
from their initial (high) level to their ultimate 
(lower) level as a consequence of a ste|iped-up rate 
of investment '" 

(d) Changes in .''te rvlecanl discount rate through 
time 

The case cited in the preceding paragraph gives 
only one of many possible ways in which the relevant 
discount rate may vary through time. Another pos- 
sibility -more optimistic from the standpoint at 
economic development—is that through adoption 
of superior techniques, through lietter management 
and organization, and through an improved mix of 
social overhead investments, tir* marginal produc- 
tivity of capital might rise rather than fall through 
tim* This corresponds, in technical economic lan- 
guage, to upward shifts m the production function 
thr'nigh time, which more than outweigh the down 

"Thin view i« »uppoitrd in * recent («per av Arri'*, »ho 
lay* that. *<i long a< out>l>c invr«tment can h» hitancrd tu 
botiti« ¡ir taxation, "the ritr« <>t return in the I» • wctur* 
(public and pinate) «hxiuM hr rqtaatct at rvrry ni.taitt of 
tim hut lb« government through it« homi and tan puticwa 
•Knout aim at riming the common rate toward« the natural 
rale »i inierrtt The optimal pulley may well involve nega- 
tive homi financing ' e . government lending or retintmtnt 
of the national dent" (Kenneth J \rrnw. "fh-r«untmg and 
iiuhiic invtft.-nent entena", paprr pruetrted »t the K5 
VVf»>eni Retouren Conferme-, Scimitar on Hatte Re- 
«.iirifv Reiearch  n fahr finii 

ward pressure on the marginal productivity cf capi- 
tal stemming from the effects of increased capital- 
intensity of production. 

Actually, for those countries for which it has lieen 
possible to estimate the marginal productivity of 
capital over substantial periods of time, there ap- 
pears to have been no very significant upward or 
downward trend in this magnitude. Stigler, for ex- 
ample, finds the private rate of return to capital 
in United States manufacturing to have fallen in the 
1930s to less than half the level of the late 1920s, 
then to have risen in the late 1940s to about \'/i 
times the level of the late 1920s, and finally to have 
fallen by the late 1950s to approximately the same 
level as that of the late 1920s >* 

Thi« experience !•> suggestive of the possibilities 
that may emerge in other contexts. In the 1930s, the 
conditions of the United States economy were such 
that *.n abnormally low rate of return on capital 
prevailed; in the late 1940s, on the other hand, the 
need to restore the capacity for production of non- 
military goods created a situati in where an extra- 
ordinarily high yield on investment coulrl he obtained. 
In neither of these instances could it reasonably be 
expected that the then-prevailing rate of marginal 
productivity would fie maintained indefinitely into 
the future. 

Similarly, it may occur that a developing country 
may face a situation in which investable funds are 
abnormally scarce relative to investment opportuni- 
ties (as »hen large debt service payments are due 
and available investment opportunities are particu- 
larly good) or in which investitile funds are abnor- 
mally abundant relative to opportunities (as when the 
country receives a particularly large amount of for- 
eign aid, or when i*s main export product experi- 
ences a temporary large increase in price, without 
investment opportunities expanding correspond- 
ingly >. 

In circumstances like these, the country should at- 
tach a "price" to the use of investable fundi winch 
is higher than the expected future price if funds are 
relatively scarce, ami lower if funds are relatively 
abundant. This can be done by attaching to each 
year a discount rate that corresponds to the expected 
marginal productivity of capital in that year Thus, 
if we have a project with an expected life of three 
vears, we would discount benefits and coats expected 
to accrue one year hence at the rate r, to bring them 
back to the present. Likewise, we would discosta* 
benefits and costs accruing two years hence by the 
rate rt to bring them hack to one year from now, 
and then by the rate rx to bring them back to the 
present. Thus, the acceptance or rejection of a three- 
vrar project would turn on whether the sum • 

iW„-- t.l 
(1 r.) +  Ti 

(Bt — r,i 
(1 +"r, )(1 ±~r2\ 

j R, - C, » 
(1-f riMt + raXl-^r») 

was greater or less than tero. The general form of 
this criterion, for a project of .V years duration, is 

»•Stigler. ea  crt   (ate tamutt 4 aa**t). a   JgJ 
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t= 1 
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It ¡i unfortunate that the great bulk of the litera- 
ture on coat-benefit analysis has been based on the 
simplifying assumption of a constant discount rate, 
because this assumption fails to give guidance as to 
how to overcome periods of unusual stringency in the 
supply of capital funds or how best to take advantage 
of a temporarily large availability of such funds. One 
notable exception is the work of Pierre Massé, in 
which changing discount rates are discussed ex- 
plicitly, and in which the analyses are carried out 
in such terms.*• 

B.   MEASIMIEMENT or BENEFIT« AND COSTS 

1.  Projections of demand for the affected product 

Projections of demand for the affected product 
are an important element in estimating the economic 
feasibility of a project and determining its appropriate 
scale. The techniques of projection appropriate to 
any given case can be only determined by a careful 
study of the case itself, but certain general statements 
can be made. 

(fl) The potential market for the product must he 
ascertained (local, regional, national, international). 

(b) Factors influencing the intensity of demand 
for the product in this market must be isolated and 
projected. 

(O On the basis of (f>), the over all level of 
demand for the product must be projected. 

(rfi The prospects of expansion of existing alter- 
native sources of supply must be examined and cor- 
responding projections made 

(e) The prospects of new sources of supply ap- 
pearing in the future must be evaluated and, if they 
are likely to appear, supply from these sources must 
be projected. 

For any market, a key factor influencing demand 
is the level of income, and the projection of this 
magnitude is therefore of key importance. Unfortu- 
nately, there is no touchstone to estimating the rate 
of growth of income In particular, the rate of growth 
of income is not directly tied to the rate of capital 
accumulation in the community, but is the resultant 
of many factors, of which capital accumulation is 
only one." 

This fact introduces considerable uncertainty into 
all income projections, and suggests that basing such 
projections mainly or exclusively on capital-output 
ratios is unwise. The most appropriate procedure 
appears to be to assess the relative contribution of 

»See Pierre Masi«, Optimal Imrttmtnt Dttunxu 
Enflewowf Cliffs, NJ. Prenne*-Hal! J%2, M 10-JO For 
*n csrlwr d iteti» H «i of ih« im problem, M* frvtnf Fi«hrr. 
The Theory of IntereM. New Vara, Macmillan. TOD 

>• S«. for «sample, R. M Solow. Technical etan* MM. 
th* sortiate pruductxm bmclma", Mr *rw of kcomwmi 
on4 SfHttui, Amu« 1957, and E. F Ummmm, Tkt S<m,ce, 
of F.tomtmu Gr,rwtk m Ike ( miré Suiti amé the Altern*- 
tin Brjxrt It, New York. Commi««* t* Economie 
rVrekniwiU. 1«fcJ 

certain key factors (capital formation, lalmtir force 
increase, improvement in labour force quality and 
technical advance ) to past economic growth, to .isse-s 
their probable future strength and to estimate the 
likely rate of income gr iwth on this basis 

Having projected the rates of growth of tin on»-. 
population and so on. the problem .a e-n .i.itmg 
demand for a particular product derni,!*, .-m tin- 
nature of the product. I'm most inn-utm-r goods, 
i IR ome and relative price appear to lie the key .'e 
terminants of demand; so that e marni, expressed is 
a function of price, can be projected ome the cours. 
of income is known. However, lor produit- wliah 
are materials or intermediate goods, the best pro 
cedure is to estimate the demand for eaeh tvpc .>• 
end-use separately, and to project the demand for 
the material according to the projected growth of 
each of its corresponding end ii-es" t are tnti-t he 
taken, however, to allow for possible future ch n-. 
in tlie quantity of the material used |x-r unit of each 
end-use product Capital good, demand should '•, 
projected on the basis of the amount- • X[HI t< • I t • 
lie required for replacement, plus the additi, a ' 
amounts needed to produce protected nun isc- m 
the final product of the activity m which the <,,pii.d 
goods are used• Once again, it is impi.-taiit t' 't 
prospective development of impr ,-,ed and loiupetmr; 
tV|>es of equipment  lie taken into an omit 

2.    i'rnji-ctions rj pt, ,l*u t ptv , < 

Silice the market prue of the output of ., pi..j.tt 
is the principal »lenient ,n estiiiiating the ',< n.l¡l> to be 
obtained, it is inqiort.iiit that a projet aiiah >n !,• u. I 
include projections ..f the pioh.,h'< p.itl, ,,i th,, f.r • • .- 
through time. Project anah-.es need not he i otu . i n. d 
with |xissi!)le movement- m the. gcii'i ¡I le.ej .,• .,'! 
|>rices (i.e., general price intlatum or detlation a- 
a parallel niow.nent of all pnet- nul n.-t- won1,1 n«,> 
alter the real ( nst benefit relationship 11.,•.--1 \ • •. 
movements of relative j.rices t ,,¡ luu ., ,|, tir tinuii • 
influence on the worth whiltne-,   ,f ., ¡.T, (<-, t 

The liest general procedure for protecting !!.•• 
prices and costs reìrvaiit lor a pioj.. r', uu'w i- 
to project their movements relativ» to tin ¡.••oei.il 
price level. Concerning the prue oi the output • t i 
project, one must then tore attempt to judge w'ufiter 
the price will move more or h--- iLi, I •• /oio ,1 
price level and. if so. hv how mnch H ,\ •• •<< p- p , t<,' 
in ni'lfx form the relationship /'. /'., «Im, /', is 
tin- prue o( the (,r ,jcct- output, ,n, ' /', ; > ,, ,•• ,|,r ,| 
j.'ice leve!, for each \ear ..< t),e ei;«n.-,| it. ' v.r 
projet t, this index is then applied f., t->,- m-t. ,i •,.-,•', 
|>rodiict price, /»«., m order to express future ve,- 

« Ser   l'niled   Statu   Prci'trnt \   Mj'rrni     I'1,-,   < 
mm»«   kn»*r<r, fne Ireréom. V\ »*hi;-(t<«i   li'      '.. • r 
meri Printing l*if    XU'-l, v,     [I   . haj>   .7. ' I'r .jr. n   .     a 
]'<75   Bwr»r>»l«  ilcnur.d       I har-l   Nati in   !•'. ,,i...mir   t    <, 
mitainn f"r Ijnn Amm«» iF« !  \,   An.,t,,.-i mil It   •,, 
tttmi nf I   mii.mv l'etrlotmenl   »oi   I   ! nitH Nn„,m j.iih 
lR*»ton,   S»le»   No      SiMii,   \>\i    M-'S    w-H   \\\t   »• ( i  \ 
Mmual im It W..«MT I'nel-fmfnt It lr,i,   I , ,i„| Sà),  f„ 
pul.lic»ti<m, Sal«» S" ,      '«Hi»5   .    J4 

•"For »n f»»i»n/ie trt "Pr.,j*. t.nn •.( -trounl l.f o.-l-i» 
tnsl eiiiepriient" in /•rfmfi.i/i.-ati » ,mj I r 4H,u,,i, /f»/ 
ten* \.. 7 1'mtr'l Nil-n» üu'.l:. »(,,«• S»!r« N , 
«41IRI 
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prices in monetary uniti of the initial year's purchas- 
ing power. Thus the projected price series would be of 
the form t*(P*/P*)(P9Jl,0). 

The factor (Pu/P<.)(P„/l'„), will average out 
to unity over the whole economy when the appro- 
priate weighted average is taken for 

7 aoj'u,) 

i Qi. r.t, 

i 
l'i ¡> 

p n 
1. 

Tims fur a typical commodity, the projection of a 
constant product price is likely to be justified. How- 
ever, relative prices exhibit substantial variations 
over time, and it is important to attempt to identify 
situations in which a particular price is likely to rise 
or fail relative to the general index of prices. In 
general, for industrial products, the course of prices 
will Ix- the resultant of changes in input costs on 
the one hand and improvements in technology (in- 
cluding économies of scale) on the other. Since the 
wage component of input prices is likely torise over 
time, the question largely centres on whether future 
technological advances will be sufficient to offset this 
force. In many industries, some indication of the 
likely force of future technological advances can he 
obtained from the processes that today are being 
studied for |«>ssilt!e future application, and projec- 
tions can he made on that basis. In some cases, the 
present market fur the product may l>e found to be 
abnormal, in the sense of a current shortage of output 
causing an unusually high price or a current glut 
of supply causing an unusually low price. It is par- 
ticularly important that such situations he identified, 
as m these cases it is highly unlikely that the assump- 
tion that the price will remain at its present level 
will l>e warranted 

\ It hough nin.t discussions «if cost benefit analysis 
pay 111> service t«i the principle of taking expected 
price changes ititi « account, they generally do not go 
beyond this. Probably the most extensive treatment 
of the problem itself not very extensive but at least 
attending to face the major issue is to he found 
in the  rl'I.A .Vimini/, pp   ..ff> _»R*< 

X   I'rojcitwn.s ««/ cost t ornements 

(a >   H'lk/t'.f 

< >ne of the grayest deficiencies in the existing 
liler.iture on project evaluation is its failure to allow . 
explicitly and systematically, for the expectation that 
wage lates »ill rise regularly in the future, relative 
to product prices. In an economy experiencing suc- 
cessful economie development, it can be anticipated 
that real wages will rise at a rate of 2 per cent per 
year <*r more Thus, whereas the price of the average 
product will change in accordance with movements 
m the general price level, wages will increase at a 
significantly greater rate. The rise of wages at a 
greater rale than that of prices is possible because of 
the continued improvement of productive techniques. 

M S«ST fuc4n«tc lì iho»t. 

But in a given project, the technique of production 
ii often determined by the design of the project 
itself. In this case, labour requirements will be de- 
termined by the lay-out of the plant, the types of 
machinery instilled, etc. Future rises in wages will 
not in this case be accompanied by reductions in 
labour requirements, hence project coats will increase 
to reflect the rise of real wages. 

A proper evaluation procedure should surely take 
into account expected rises in real wages. In 
cues where future labour-saving innovations are 
anticipated, which will be applicable to the project 
in question, these may be taken into account, in- 
cluding in the project analysis the expected cost 
of introducing the innovations as well as the reduc- 
tion in labour requirements that is expected to follow. 

(b) The exchange rate 

The exchange rate is an exceedingly important 
factor in project evaluation, and an adequate projec- 
tion of its expected future course through time is 
therefore necessary. As with other types of prices, 
what is of interest is movements of the exchange 
rate relative to the general price level. Three key 
questions should be borne in mind in developing 
exchange rate projections. 

First, does the present exchange rate reflect the 
normal forces of demand and supply, or are certain 
abnormal forces present which produce an exchange 
rate that is unlikely to be maintained in the future ? 
Abnormal forces might reflect unusually high or low 
prices for key export (or import ) commodities, 
unusually large capital movements and/or receipts 
of foreign aid, etc. 

Secondly, what are the likely trends in the basic 
demand for imports and the supply of exports? 
Here one must take into account not only the effects 
of secular income growth, but also the effects of 
the changing composition of production. Thus 
projected expansions of export production, or of 
import substitutes, would influence the probable 
future course of the exchange rate. 

Thirdly, what are the likely changes in govern- 
ment policy with regard to import restriction ? Here 
one can expect that the liberalization of trade controls 
will produce a higher price of foreign currency, and 
their tightening a lower price, than would be the 
case with unchanged policies. 

(c) Other costs 

The prices of inputs that are manufactured 
products can generally be projected by the same 
method as was suggested above for projecting the 
price of the output of a given project, that is, as a 
resultant of expected changes in input costs and 
expected improvements in the technique of produc- 
tion. This procedure is based on the generally valid 
assumptkm that the prices of manufactured goods 
are largely cost-determined. 

Minerals and agricultural products, however, are 
not typically as elastic m supply as manufactured 
goods. Hence their projection requires an analysis 
of the likely movements in both supply and demand. 
Moreover, because of the characteristically low 
price-elasticity of demand for these products, it can 
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readily occur that the price observed currently it far 
different from the price to be expected in the longer 
term future, after the level of production can be 
adjusted to accommodate the demand situation. 

(d) "Annnaiited" benefits and costs 
The many possibilities listed above of prices and 

costs changing over time, as well as the likelihood 
(discussed in section A) that the relevant discount 
rate will itself change over the life of a project, 
indicate the necessity of carrying out project evalua- 
tion by projecting expected benefits and costs on a 
year-by-year basis, and then discounting them back 
to the present by the appropriate discount factors. 
The often recommended procedure of attempting to 
put all benefits and costs on an annualized basis'" 
entails the possibility of dangerous oversimplification. 
As it leads one to presume that all the relevant 
components of benefits and costs will be (compara- 
tively) constant over time, the "annualisation" ap- 
proach tends to distract attention from the whole 
set of problems considered in this section. 

4. Indirect benefits and costs 
In addition to its direct benefits and costs, a project 

may induce a series of indirect effects, which in 
principle should be taken into account in its evalua- 
tion. These indirect effects are the result of changes 
that take place in the rest of the economy as a con- 
sequence of the project in question having been 
undertaken. Obviously, any project is likely to have 
some perceptible effect on the demand and supply 
of goods produced by other industries, the main 
effects of this type being in the industries which 
supply the materia's used by the project, and the 
industries which supply goods which are either 
complementary to or competitive with the project's 
output. If. as a consequence of a project, changes 
occur in the output of an industry for which, at 
the margin, social benefits equal social costs, no ad 
jiistment need be made. But if changes occur in 
the output of industries for which Itene fit s exceed 
or fall short of costs, at the margin, an adjustment 
is in order. The appropriate adjustment is the 
difference between marginal social benefit and mar- 
ginal social cost, per unit of output in the industry 
in question, times the change in the output of that 
industry which is induced by the project under 
consideration. 

The task of measuring indirect benefits can thus 
be reduced, first, to ascertaining those industries or 
activities in the economy for which marginal social 
lienefit (AfSfí) is likely to differ from marginal 
social cost (AfSC) ; secondly, estimating the mag- 
nitude of the difference, for each such industry, per 
unit change in its output and, thirdly, estimating 
the likely change (A<?) in the output of such 
industries as a consequence of the project being 
evaluated. Having done this, the estimation of 
indirect benefits can be calculated by the formula 
l(\fSR, - MSC,)AQ,, where the subscript í varies 

over all industries for which MSB, ¥• M SC,** 

»St» F.Cl.A Mammal (footnote 22 »bow), pf>   HI H 
MS*t t'nitH Sut*« Inter-Afrnry Committee on Water 

RrtottTT«. op  cit   (see footnote 7 abo»»), p   8 

C.    USE OF SOCIAL OR .M KUNTINI; PKICIS IN 

INDl'STRIAL PRO) KIT  KVAUAT10N 

The early work on cost-l«enefit analysis did not rec- 
ommend the use of social or accounting prices. An 
example is the following ; 

"Ideally, measurement standards in project 
evaluation should reflect the interest of sorirh i, 
a whole; as such, these standard* nould he n-n 
cerned with 'real* costs and benefits, llowevei, 
it is not practicable to establish and applv 'red' 
costs and values. Instituâtes would lie in theoretical 
terms rather than in terms of a iimnelarv unit 
All things considered, the most satisfactory ap 
proach would result from using pries estimated 
as they are exjiected to IK' at the time when 
costs arc incurred and l«cncfits received .... 
This procedure is recommended as the liest 
available method. It permits a usi ini working 
relationship with repayment determination. It 
takes account of future prices and pnce telation 
ships based on the best judgement at hand "'; 

This view is in marked contrast with the ton' 
of the more recent literature, as represented |.\ tin 
following : 

"The market price would represent ihe trip- 
value of goods and services if the law oí Mipp!\ 
and demand («iterated freely, under pet ieri coni 
petitive conditions, with full employment of ail 
resources and complete mobility of all factor. If 
because of any interference, obstacle- or ogni, 
tions, these conditions do not esist. then the pi i. e 
system will he distorted: it will not lorrcpond 
to that ideal system of e<|urlibi nini imi tepn ,. ut 
the value of the factors from tie imint of i¡r« 
of the community as a whole. It is therclotc mu- 
sidered necessary to correct maiket price-, in oidi i 
to obtain what has been termed the '„mal IO t' 
of the factors."2" 

"As in the choice among sectors, the basir i rite 
rion that is recommended for comparing prop-its 
is the social return on tli» capital invested in each 
alternative use . . . Labour, ini(Mirte| malcriáis 
and export and import substitutes ate \nlue| at 
accounting prices. The remaining inputs arc valued 
at market pricrs except for a few ini|mrtnnl ele- 
ments, such as electri< power and transport, for 
which the nmket price mav seriously understate 
»he amount of resources used m their prodti'tion 
In these cases, accounting- pines should IK cal 
ciliated also "s* 

"I *nder the cireumstancf s, a selection of ptojeel - 
based on market prices will result in a misalloca 
fiori of resources, in the sense that there will lw a 
heavv strain on the resources that are under pn< -ed 
while part of the resource» that are over-priced 

ST H W Singer "ItrvrlufMnrnt proj«srt« m put ni na 
donai development prof ramme*", in Formulation amé 
Ftonpmxc Affranti of I > r\ r lof rumi l'rmtcli. ('nit«! 
Vat ion« |.uMif»ti<m Sil« No MHB4/»<i1 1. pp. 121-122 

=»F.rt.A Manual I »r fnr.ti,..tr 22 ahnvr). p 2DJ 
*• Eranomii riHtminioit f«>r A»ia and th» F»r Ka»t 

<F'("AFF> f r>rmulattnt) Inéutrrml l>m»Ufm*m; fr; 
¡rrimmri   I 'ni»nt N'altont purVirati  n.  'Ule« Vo    Ml! IT 
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will Ite left idle, so that the aggregate yield of the 
selected projects will fall short of the maximum 
yield   that   could  have  been   obtained  from   the 
available resources. It is thus necessary to intro- 
duce into the evaluation procedure a device in- 
tended to restrain the use of under-priced factors 
and stimulate the use of the over-priced ones. This 
can lie accomplished     .     [by basing] the evalua- 
tion on 'shadow' or 'accounting' prices instead of 
the market prices. The accounting prices are in- 
tended   to   reflect  as   accurately  as  possible   the 
intrinsic values of the factors involved."*0 

There can be no doubt that the recent trend to- 
wards consideration of accounting prices represents 
in principle a substantial advance over the alternative 
position, since it attempts to take into account the 
effects  of  divergences  between  market  prices  and 
social costs, while the alternative approach does not. 
However,   the  problem   still  remains of obtaining 
adequate  estimates of   the  appropriate  accounting 
prices to use, and it must be admitted that this aspect 
of   the problem has not been thoroughly explored 
in the literature. We turn, therefore, to the examina- 
tion of this question for the main types of prices. 

1.   Accounting prices for labour 

The "shadow wage", or accounting price of labour, 
is an elusive magnitude to estimate, particularly be- 
cause of the great variety of skills and types of 
labour, and because of regional immobility of that 
factor. It ran therefore readiiy occur that the oppor- 
tunity cost of agricultural labour may lie quite low. 
while the opportunity cost of employing the same 
labour in industrial projects in the cities is con- 
siderably higher. It is necessary, when considering 
the accounting price of latamr, to lie s(iecinc both as 
to region and as to skill, and to recognize that it is 
generally not possible to obtain even the most un- 
skilled lalmnr in urban areas at wage rates similar 
to those paid such labour in rural places. Thus the 
accounting price of urban lntmur should not be con- 
sidered to be the actual wage received by similar 
lalmnr if rural employments, but should rather be 
based, first, mi tre wage that is required in order 
tu attract this type of labour from rural to urban 
employment, and secondly, on an adjustment factor 
reflecting the higher costs of providing social over- 
bead facilities for urban as against rural workers 
and their families. It is not correct, as suggested on 
page 20.S i if the I;CLA Manual,3* to consider the 
agricultural wage as the n|>portunity cost or account- 
ing price of labour diverted to urban employment. 

Similarly, the existence of unemployment should 
not IK- taken to mean that the accounting price of 
labour i> «m. unless the unemployment is so wide- 
spread as to include substantial fraction; of the labour 
force of every type and skill In general, it is likely 
that the more highly skilled grades of labour will have 
accounting prices at or very near to their market 
prices, as these grades of labour are typically in 
relatively scarce supply, even in periods when the 

*" "Kvaliutioti of project*  in  predominantly private en- 
te? priie economie«", Builtm n« InduslnalitaHon a*4 fro- 
4u<tnitv.   Nu   5,  United   Nations  publication,  Sale*   No 
h> 11 » !. ... Jo 

" Su- íon»ii At 22 atvvf 

unemployment rate for the total labour force is 
relatively high. Even for the lower skill grade«, the 
phenomenon of unemployment cannot be taken as di- 
rect evidence that the accounting price of labour is 
substantially below its market price. The unemploy- 
ment rate must be viewed as the outcome of a num- 
ber of forces : plant shutdowns, normal labour force 
turnover, migration to the city and so on. Suppose 
that, as a consequence of these forces, 6 per cent 
of the urban labour force is at any moment unem- 
ployed, and that a new project is established which 
will occupy 1,000 workers. This new project will 
also have plant shutdowns, seasonal variation in its 
demand for labour, normal turnover, etc., and it can 
very well be that over the year this new plant will 
engender for these reasons an average unemployment 
equal to 6 or more per cent of its own labour force. 
In this case it might be concluded that the oppor- 
tunity cost of labour for the new plant was given 
by the market wage rate, in the sense that at that 
wage rate it would be drawing 1,000 workers from 
the market, who would have been employed <M per 
cent of the time and unemployed 6 per cent of the 
time, and it will itself employ them 94 per cent of 
the time and leave them unemployed for the re- 
mainder. 

It is not contended that the above type of calcula- 
tion should be used as a guide in attempting to arrive 
at accounting prices for laliour : it is merely presented 
as an example of a case in which the existence of 
reasonably significant unemployment might plausibly 
be interpreted as being consistent with an account- 
ing wage equal to the market wage. 

Actually, the estimation of accounting wage rates 
for labour classified by différent skills, types and 
regions is an extremely complex and important area 
of research which deserves much deeper study than 
it has had. Such research should take into account 
not only the forces of seasonality, normal turnover 
and shutdowns mentioned above, but also should 
investigate the forces which are operating to keep 
the market price of labour above its opportunity 
cost. These latter forces include wage rates set either 
legally or by union agreement, but often there are 
large segments of the labour force which are un- 
protected by either of these means. It is generally 
to be presumed that in these segments of the labour 
force the wage rate reflects opportunity cost ; and 
such wage rates can often be taken as minimum esti- 
mates of the accounting prices of laliour <>' similar 
skills and types in the industries and activities in the 
same region in which labour is protected by mini- 
mum wage rates and/or union agreements. 

Attempts to specify the nature of the discrepancies 
between market and accounting prices for labour 
are necessary for another reason as well—the projec- 
tion of how these discrepancies are expected to 
change in the future. It is to be anticipated that, in 
a developing economy, gross differences between 
market and accounting wages will tend to be elimi- 
nated over time, but the process and speed by which 
this occurs depends upon the source of the initial 
discrepancy. In any event, it is reasonable that a 
cost-benefu analysis should allow for at least the 
gradii?.! reduction over time of such discrepine«:»— 
thus confronting us once more with the importance 
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of carrying out a project analysis through a year-hy- 
year protection of l/enefits and costs rather than at- 
tempting to summarize these solely through an- 
nualized estimates largely based on the current 
situation. 

2.   The accountiny price of joreiyn exchange 

Whereas labour is characterized hy great hetero- 
geneity and substantial immobility, foreign exchange, 
at least in a world of convertible currencies, is a 
basically homogeneous commodity that can readily 
be shifted from one use to another. Thus, where in 
principle numerous accounting prices will lie re- 
quired for labour, only one will typically be re- 
quired for convertible foreign exchange. Nonethe- 
less, serious difficulties arise in estimating this 
accounting price, owing to the many distinct uses to 
which foreign exchange can be put. This can easily 
l>e seen by considering a tariff structure in which 
some items are not taxed at all, while others are 
taxed at, say. 20 per cent, and still others at, say, 
50 per cent. If the exchange rate is 5 rupees to the 
dollar, a dollar spent on imports of category 1 will 
bring in goods having an internal value of 5 rupees, 
while a dollar spent on category 2 will bring in 
goods having an internal value of 6 rupees, and the 
same dollar spent on category 3 will bring in goods 
having an internal value of 7J4 rupees. The value 
produced by the dollar thus varies with its use. 

The key to estimating the accounting price of 
foreign exchange is to estimate the likely pattern in 
which incremental dollars would be distributed over 
the various categories of goods. If it was anticipated 
that extra dollars would be spent 50 per cent on 
category 1, 30 per cent on category 2. and 20 per 
cent on category Ì, then the internal value of a mar- 
ginal dollar w<uld lie (.5W5) + (.3)(6) + 
(.21 (7.5), or 5.8iupees. 

This procedure for estimating the accounting 
price of foreign exchange can also l>e applied to 
goods which are subject to licensing or other restric 
tions rather than tariffs, but here one must estimate 
independently on the basis of available market evi- 
dence what is the internal value of a dollar's worth 
of each type of goods so restricted. 

The liasic difficulty with the suggested procedure 
is estimating the pattern in which incremental for- 
eign exchange will be distributed among imports, but 
this can 1* at least roughly estimated on the basis 
of pasr marginal distributions of foreign exchange, 
for instance, by ascertaining from import statistics 
how the increase in foreign exchange availabilities 
from, say, 1960 to 1965 was in fact used More ac- 
curate estimates could !>e obtained by serious econo- 
metric study of the demand for different categories 
of imports. In some cases, the exchange licensing 
authorities might themselves have a policy indicat- 
ing how they would allocate any additional sums 
becoming available. 

The procedure outlined alrove assumes that the 
incremental foreign exchange will be used to aug 
ment the total supply, that is, that it will not force 
down the price which exporter« receive for foreign 
currency. If it doe* this, then the above procedure 
would be applied to estimate the value of the net 

increment to the supply of foreign curren»-», and the 
rate of ex-hange applicable to exports would reti.it 
the value attaching to the use of increiticiii.il id- 
eigli currency for displaced e.\.|>orts. 

This procedure is closely attuned to tin emnoimc 
reality ; as such it is far preferable to the procedure 
recommended in the KIT.A Manual ip .\W i ,,t ,i 
riving at the accounting price of foreign curren» y 
on the basis of a purchasing |x>wer parity fintini!,i 
The great difficulty with the purchasing (»met |..intv 
approach is that it is \ahd only when tin- . -u.il 
factors at work between the two situations Um»,' 
compared were completely iiionetarv, as in the rise i if 
differential rates of inflation m th.- t«„ ci.iititr i.-- 
whose currencies are being ci.tnpareil Hut the hm« 
tion of the exchange rate in cost benefit anal» sis i- 
basically as a guide to resource allocatimi. Kather 
than looking backward to a base veat ami bei un- 
concerned with monetary changes having taken p!.„ e 
in the past, cost-benefit analysis looks at the presen, 
and the future, and attempts to evaluate alternati»»- 
projects in "real" terms. There »an be u.> d-ml-t 
that a direct effort at estimating the value in the 
economy today of the goods an extra dollar is hkciy 
to buy forms a lietter basis of judgement m the » aim 
of foreign exchange than a mechanical extrapolation 
from some past year. Hy the same token, tin atial\-is 
of the current value of foreign exchange, in the man 
ner indicated aliove, provides the most rea«.-n.i'.It- 
starting point for the projeition ..f the tini, |,,,t!i 
of this variable in the future. 

3.    Accounting pnces /or  in*ut.\  «\ laufen,/, - 

The problem of arriving at accounting pnn, t,,r 
materials is in some resets similar to iii.it f-., t..r 
eign exchange. Supiese that the market prue ,,t :, 
material is $5 and its social cost of production i- $4 
A project under consideration will use smue of this 
material, and the question arises of setting tin- ap- 
propriate accounting price The problem that tic- 
us can tw summarized by considering tv»<> extreme 
possibilities On the one hauti, the output -,t tbt 
material may remain constant, and the supply tor 
the project under consideration may be dm,tel 
from other uses In this case the appi miriate a. 
counting price is the market price win. h iati i.e 
taken to represent the marginal value of the maten.i! 
in its other uses. On the other hand, th- pr<-t-i t s 
demand for the material might lie met by nun-asing 
its supply : .n this case it ap|*-.u > tb.it tin- a|-pr-.| n.,t< 
accounting price is $4, tin true ei »iioinu o.,i .,) 
producing each added unit 

This apparently plausible  conclusion, however,  is 
not alwavs correct. For, supt*>se that the material, 
producing   industry  were to  augment   its output   In 
the same amount, in the absence of the pn.|iit l-emg 
considered   This increased output could, presuma! I y 
be sold at  prices in the neigMmurliood -.f $^    sav 
between   $4.90  and   $S.0O- -on   the   open   market 
Some reduction in price would  presumably have to 
occur  to induce additional  wiles,  but mile»* the  -le 
mand  of   the  project  in  tpie^tion   wen-   verv  great 
iiKJeed relative to the initial  leve! of production of 
the riaterial, or unlesi the oyer all demand for the 
material were very mela»tir. the required reduction 
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m price would nut lie very great Thus even if the 
production of the material expand- in response to 
the project's additional demand, the opportunity 
nst of the project's use of the material can be ap- 

proximated Iiy the market price of the material 
rather than by its social cost of production. 

The use of tlie market price of material* as their 
social or accounting price has another advantage in 
avoiding the double-counting; of benefits among pro 
jects. Supiwse that project A is a construction pro 
ject. in «hull substantia! amounts of cement will 
I«- used. Sup|*>se. further, that project H is a project 
In expand capiti it v m the cement industry If cement 
is valued at its market price in evaluating project B, 
and is also valued at its market price in evaluating 
project A, we can be sure that there will lie no 
double counting of benefits   lint it cement  is valued 
.it $5  valuatiiig project H and at $4 in evaluating 
project ./. the difference of $1 per unit will be 
counted as benefits for both projects -clearly a dubi 
ous procedure. In order for $4 to lie a valid account 
ing price for the cement used in project A, project H 
must meet two stringent conditions: first, present 
value of lienelits cipi.tls present value of costs, when 
the cement is priced at $4 and, secondly, the cement 
| in »lured by project H nitidi have a value no greater 
than $4 in alternative uses (other than project A). 

Having thus indicated the grounds for preferring 
the MM- of market prices for materials inputs, it i- 
iniperative to qualify this preference by noting that 
when the output of a material in fact expands a> a 
cnnseijueiice of a given material-using project, ami 
where that matcrinl does not have an alternative uv 
in which its value lies alxive the cost of producing 
the material, and where the market price is nonet he 
less almve the cost of producing the material, an 
accounting price etjtial to the cost of production ot 
the material is appropriate for use in evaluating the 
material using project. 

l-'xamples of cases meeting these conditions can 
indeed he found Perhaps the clearest case is orn- 
iti which, titM. tb» material has an infinite elasticity 
of supply at a price equal to its unit cost of produc 
timi and. secondly, a tax exists which makes the 
market price higher than unit production cost In 
this case, any expansion in the industry has social 
benefits greater than social costs by the amount ot 
the additional tax collections Moreover, even though 
with a rust of $4 and a market price of $5 ( —$4 plus 
$1 tax), added production of the material could 1M 
sold if offered at a price of $4.°5, it will not be so 
sold because this would entail a loss to the producers 
In fact, the expansion of out (Hit of the material i- 
strictly contingent on the emergence of additional 
demand at a price of $5 and, so long as the tax rt 
mains at $1 and the net-nf-tax supply price remani- 
ât $4, each increment of demand at the price of $? 
will in fact generate the additional supply necessary 
to meet it And, assuming the supply price trulv 
reflects the social costs involved, the net-ot-tax price 
can in such cases be used as the accounting price 
of the material. 

Kven in such a case, however, it might be prefer 
able to use the market price of the material in the 
basic calculations of the direct costs and benefit» of 

the material-using project, and to count the extra tax 
payment genet ated by the project on account of the 
expansion of material supply as an indirect benefit 
of the project. The two procedures amount to the 
same thing, and counting as indirect benefits the 
excess of benefits over costs generated in other ac- 
tivities as a consequence of a given project permits 
the adoption of the standard rule that accounting 
prices of materials should always be their market 
prices. 

4   Accounting prices jor Ike output oj a project 

Where products are freely sold at the market price, 
the social benefit attaching to such products should 
be measured by their market prices. Where, however, 
goods are subject to rationing or licensing, account- 
ing prices different from market prices are indicated. 
In this case the accounting prices should attempt to 
reflect the intrinsic value of an increment of output 
tu those who purchase it. 

Where products are subject t J indirect taxation, 
the market price inclusive of tax should he used as 
the measure of benefits. This is seen clearly bv the 
I'nited States Inter-Agency Committee on Water 
Resources : 

"To the extent that taxes are reflected in the 
market prices of goods and services, such taxes . . . 
will have been considered in estimating the value 
of the goods and services produced by . . . devel- 
opment projects No deductions for taxes in market 
prices should  be made, since this  would  reduce 
the value of benefits below the actual appraisal of 
the market as indicated by consumers' preferences 
of willingness to pay."** 

The KCl .A Manual, on the other hand, recommends 
elimination  of  taxes and  subsidies  on   the  ground 
that "greater or lesser customs duties or sales taxes 
cause variations  in selling prices,  unrelated to the 
effort involved . . . Thus variations in the amount of 
sales tax, or the list of goods to which it is applicable, 
can vary the apparent productivity of jwojects em- 
ploying such goods or services, distorting their rela- 
tive (losition   in   the priority  scale,  although  there 
have been in fact no changes in productivity   Similar 
observations can lie made for subsidies, inasmuch as 
they are 'negative taxes'."** 

The position taken in the KCl.A Manual is diffi- 
cult to interpret as it does not distinguish clearly 
between taxes upon materials inputs and taxes upon 
the output of a project. In the example given, the 
reference appears to Ite to materials inputs. If cor- 
rection for taxes and subsidies on materials inputs 
is all that is meant, then no exception can lie taken 
to the statement. Taxes on materials, as indicated 
above, mean that benefits exceed costs in the mater- 
ials-producing industry, and a project can in this 
case legitimately consider the additional taxes gen- 
erated on account of its increased use of materials 
to be an indirect benefit of the project. 

On the other hand, if the statement is taken to 
refer to taxes on the output of a project as well as 
on materials, one must take exception to it, the value 

MOp cit   <*«* footnote 26 show), p  JO 
*•' <>p  ctt   ( tr* footnote Î2 shove), p  X3 
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to purchasers of the product being the price that they 
pay for it, which clearly includes the tax. 

The only exception to the general rule that t.ixes 
paid on the product of an activity are to lie included 
in the benefits of that activity is the case in which 
thf taxe« are designed to correct a previously exist- 
ing disequilibrium between social benefits and market 
price. Thus, if an activity produces a product with a 
price of $1, but the consumption or production of 
that product engenders external diseconomies of $.10, 
the market equilibrium will be one in which, at the 
margin, consumers of the product receive a benefit 
of $1, but others suffer an added cost of $.10 for 
each unit consumed. In this case a tax of $.10 would 
be indicated as a torrective measure. The price, in- 
cluding tax, would be $1.10, the consumers of the 
product would have a benefit, at the margin, of $1.10, 
but other consumers would lose $.10 per unit, so 
that the total social lienetit would lie $1 |ier unit, in 
this case lieing the market price less the tax Since 
in fact virtually no taxes are levied for the purjio.se 
of overcoming the external diseconomies associated 
with the consumición or production of a product, the 
general rule should be to measure benefits bv market 
prices including taxes, and to deduct from such 
benefit? any identifiable external diseconomies. 

In short, since no presumption can be established 
that the existing taxes are an appropriate ineasur« 
of external diseconomies, or that existing subsidies 
are an appropriate measure of external economies, 
market prices gross of taxes should fie taken as the 
proximate measure of benefits, and in llie project 
analysis itself the attempt should be made to correct 
for external economies or diseconomies associated 
with a project, either in the production of the pro 
jeet s output ot in its consunción. It is to be antici- 
pated that cases of significant external effects of 
this type will he rare, and not closely related <o the 
amounts of tax or subsidy on the product in question 

5.   Accounting prices obtained from ltne<w 
programming models 

It has sometimes been suggested that accounting 
prices be obtained on the basis of a linear program 
ming model" This approach has proved highly 
valuable in the programming of activities within a 
firm, and its successful extension to problems of 
greater scope is a distinct possibility. However, it is 
unlikely that this technique will be able to yield 
relevant accounting prices for a national economy 
as a whole. In principle, this would require an ac- 
curate description of all actual and potential pro- 
ductive proceiics within the economy, and an accu- 
rate inventory of its resources. Moreover, it should 
also entail a study of the transferability of resources 
from one category to another (i.e., how many factory 
operatives could work effectively as carpenters ? how 
many could be trained to do so at a given cost ' etc ) 
These requirements of bawc data go far beyond the 
foreseeable possibilities. 

A» a consequence, the application of linear pro- 
gramming techniques in practice require« that the 

,"S"H   B   Ctwmry and Paul ti. Clark, lntmné»rtr% 
tconomui, N*w York, Wiley, 19», chap   II 

problem lie drastically oversimplified l.y a-Minung 
that one or two or three processes can desenlie the 
activities available to ,in nnlustiv bv aggregating 
industries into ,i tew bioad groups, bv consul« t mg 
all labour to lie homogeneous. ,ind s. >>n I In i, u!l 
ing "shadow prices" that etiu:g, tioin tin unii-is 
can, unfortunately,  lie vei v  sensitiv«   t,    th«   » av   m 
which the simplification is «Ion«   .mil  i- ., , -.,u« n, « 
little faith can be placed in tb«- tesiihs <>t mv p.,i 
ticular simplification Since «basin- ^nnplitu-.itn>n is 
an unavoidable necessity in using Inn.o ;n ,.gtaiiiiiimg 
models tor an entire economy, th, r<- i- no w.iv of 
avoiding serious uno-itaintv as to tin- validilv ot the 
resulting     shadow  pines 

I >    I'm »HI i \i s oí   11 M i -.. 

1.   (Aciii'v (iwi/jii/  f><i/,,f.i   , /  din. i, lit   .*»•,/.,-•., 

litrs  and diffitt'nt  ,/, if,i/i,.»i   /,»,,,,(, 

As the analysis of section .1 show«-«!, tin piubleui 
of placing projects with diltYicnt tun« pt,.tiles ,.i, ,, 
comparable looting is reduced to the pioblem ..t 
obtaining an appropriate set ot dis,,.um i,it«s, ielle«! 
mg for each pnnt in lune lb« oppotiutulv ,,,-i ,,) 
capital at thai tune 1 Ine ibis -,ei ,,t di„,.>iu! i ,f. . 

<ri. tr2, . . , r,, for years 1, ¿, . . . V in tbe lutiii.-i 
¡s obtained, the t élevant internm f,,i pi •.,,, i .1,,,,,, 
is to maximize the net pit sent v due of tb« < ittn t- 
investinent op-ration, om adi i int> mv« stiin-nts i,, be 
maile tins year as well as investili« nts t., be <i..,,|> 
in future vears 

The particular relévame oí ,!»• panini ..t di , unt 
rates to choices among prenais lu . m tin la, t ib ,t 
high discount rates vvigli IIIMVIIV .«gun-l ;>n,|«. t-, 
with long gestation |»r i««.l- uni ¡mig pn„hi,lu,  lu, 
Tbiis a protect  .vith a one ver g« statimi p- I and 

a total cost of $1,000 would bave to \i«-b| $.1(i p.,. 
>ear in prpctuitv in «miei lo he piriti«.! at i .'il pi 
cent discount rate, starting a ini In,m i,o* \\H, 
a projet t whose «-misti uctioi, «,,.|, u,i, -,p!(ld out 
over five years, in equal quotas ,,t $_'»»» p, w ,,. 
would have to yield $.UK p,r v.ai m p-iptiutv, 
starting five years from n,,vv. m ,,r,|,i t,, p,, . H„. 
20 per cent test The requind absolute I« in lit m 
creases tapully with tbe length ot the g, station 
Jieriod; lithe same $1,000 o? investii,, „t *,,,- spie.id 
evenly over a ten vear gestation pri,,d. t'„   i«,|iui«-d 
yield would be $.s.s<) p-,  v.ar m prpetui'v    id,-t 
to make the investment wrth wb!,  at ,. ."•> pr ,«!:t 
rate of discount. 

By the same token, the length of duration ,,i the 
benefit stream takes on les, imputan««- ,i high 
discount rates thail at low ones ¡he present value 
of $100 tier year, m jierpliiitv. at ,« JO per «eut 
rate, is $500, hut the present value of $100 p, Vr.„ 
for just the tient ten veais is $Al'i ,., u,.Alu ,,, 
much as that of the perpetuai stream 

'I hese considerations come to lie «if «riunì uu 
portance when the relevant discount rates «ri- high, 
which is likely to lie the «ase for most developing' 
countries Not only is it true that the private rate 
of return tends to fie high (probably 10 per rent 
or more« in these countries, but this rate of tetiirn 
has a'so to lie adjusted upward to refl«it lx,lri lanes 
attributable  t«, capital  and differences  between  the 
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marke! prier* nul opportunity costs of associated 
factors of production, in order to arrive at an 
estimate of the social rate of return. In particular, 
am substantial excess of the market price of lalmur 
over its opjiorlunity cost is likely to raise the social 
rate of return to capital significantly almve the 
market rate I his point is clearly seen hv Tinbergen, 
when he sa\s. "\erv prohahlv the equilibrium level 
of wage rates will he considerably less than market 
wayes < hi the other hand, equilibrium interest rates 
prohahlv are much  higher  than  market  rates.""' 

< oiisulerations of gestation periods and produc- 
tive life are important in the choice of the scale of 
a protect as well a- in choosing among different 
piojeit- ObuousK, the si-ale of a project will affect 
the pat'ern of both costs and benefits through time 
The optimal scale for a project at any given |x>int 
in tune is that for which the present value of benefits 
mmiis costs is a maximum If scale is a continuous 
variable, then optimum scale is reached when the 
inclement to the present value of benefits stemming 
from a small expansion of siale is just equal to the 
increment in present value of costs associated with 
that   same expansion:'" 

2 Criteria jar dit uiin<i when /<' postpone ti iincn 
pro ¡ed 

The existing literature on cost benefit analysis 
typically is not at all explicit on the question of 
whin to initiate a project. Failure to consider this 
clioin- can lead to serious mistakes, howevei. Sup- 
pose, for example, that a project could lie constructed 
this vear for a capital cost of $1 ODO, and would 
then produce a stream of ex|>ected net benefits having 
a present \alue of $1,050. evaluated at the relevant 
set of discount rates 1» appears that this project is 
vvrth doing. Ye! sup|>ose that the same project, 
constructed next year, would have an ex|>ected 
capital c.ist of $1,050. and an expected present value 
of net benefit- of $1.150 The net present value of 
the project .voild he $100, evaluated as of next 
year, or $100 ll » r, i. evaluated as of this year. 
< thvioiislv. it pav to postjxme construction of the 
protect, so long as r,, the rate of discount applicable 
for comparisons between this year and next, is less 
than  100 per cent 

The solution to the pure timing problem, as to 
when to do a particular project, is simply an applica- 
tion of the general present value rule. I .et .V, be the 
net present value, evaluated as of today, of the 
pr jed in qiustion if it is to l)e constructed in 
the year i The optimum construction time is then 
that vear i* for which V, is at its maximum. .V, can 
varv with i Iwviuse the capital costs of the project 
will depend on the date of its construction, and 'or 
because the net lienefit accruing in any future vear 
will varv. depending on the date of construction 
i that is, depending on the age of the project), 
and or because by postponing a project for a »-ear 
we lose the first year's net benefits and gain an 
extra year's net benefits at the end of the project's 
life    All  these   elements   are   incorporated   in   the 

"Op cit   IM* footnote V above I. p  .V» 
*• On these point«, »ee Friedrich ami Vera Luti, op cit. 

(»ee footnote 1 aboveL pp 22-S2, and Pierre Masti, op cit 
(Mr footnote 20 aboveV pp  4¿-í! 

calculation of A\ for various starting times, and in 
the procedure of choice which choses i* to maximize 
•Ve 

A particularly simple special case of the timing 
choice occurs when net benefits accruing in any 
year de|>end only on the year (in the sense of 
calendar time) and not on the age of the project, 
;ind in which the anticipated capital cost of construct- 
ing the project does not change through time, and 
in which the project has an infinite life. In this case, 
provided that the net benefit stream is an increasing 
function of time in the neighbourhood of the optimal 
construction date, the optimal construction date is 
that point in time i* in which the first year net 
ljtMiefits of the project are just equal to its cost of 
construction times tiie interest rate r,.+ 1. 

The reasoning l>ehind this is simple. Regardless 
whether the project is constructed in the year 0 or 
in year 1, it will be in operation from year 2 onwards. 
Therefore all net benefits from year 2 onwards will 
!*• present in either case, and the decision whether 
or not to jxistpone the construction of the project 
from 0 to 1 cannot depend on them. The postpone- 
ment decision turns simply on the question whether 
the net benefits to be obtained in the year 1, which 
will he enjoyed if the project is already constructed 
by then, are sufficient to compensate for the cost of 
constructing the project one year earlier ( in year 0 
rather than year 1 ). The cost entailed in construct- 
ing earlier is simply the interest rate reflecting the 
opportunity cost of capital between 0 and 1, which 
we have denominated r,. Thus the fact that net 
ln-neiits will increase in the future does not justify 
the construction of a project now. The time to 
construct the project is when the immediately forth- 
coming benefits are sufficient to justify the immediate 
use of the capital funds in question. 

In a slightly less simple case, if construction cost» 
;ire expected to increase l>etween this year and 
next, the requirement for construction this year is 
'h.it the net costs of postponement (which now 
consist of the net benefit of year 1 plus the increase 
in construction costs between year 0 and year 1 ) 
lie less than fi times the capital cost of constructing 
the project in year 0. Thus a project whose capital 
costs are expected to increase with postponement 
will qualify for earlier construction, while one whose 
capital costs are expected to decrease with postpone- 
ment will require further delay of construction than 
was indicated in the previous example, which as- 
sumed capital costs not to vary with the date of 
construction. These modifications can be of some 
im|iortance, for in some industries expected improve- 
ments in technology can lead to reduction over time 
in the capital cost of a project, while in other lines 
expected rises in labour and materials costs can work 
in the opposite direction 

\n excellent discussion of the timing problem, 
including a consideration of the case of projects of 
finite life, which reveals only minor differences from 
that just outlined for the case of infinite life projects, 
is to be found in Stephen A. Marjrlin, Approaches 
to Dynamic Imvettment PlamnimpV 

» Amsterdam. North Hot Und PaMithing Co.. 1963 «et 
especially pp  9 to 34 
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3.   The relation of iwestment decisions and timing 
to uncertainty and risk 

The conventional approach  to making allowance 
for risk is well reflected in the following quotation : 

"It is recommended that net returns exclude all 
predictable risks, either by deducting them from 
benefits or adding them to project costs, usually 
on  a present  worth or annual  equivalent  basis. 
Allowance for uncertainties or unpredictable risks 
in benefit accrual should  be  made  indirectly  bv 
use of conservative estimates of net benefits, re- 
quirement of safety margins  in planning, or in- 
cluding a risk component in the discount rate."-1" 
The difficulty with this statement, and indeed with 

most  discussions  of the subject,  is  that  it  is  not 
explicit on how to cope with uncertainties or "un- 
predictable risks".  Virtually  all  writers agree that 
predictable risks of fire, hazard etc.. should be dealt 
with on an insurance basis.  Hut  when it comes to 
other types of risk or uncertainty, a wide divergence 
of opinion emerges. Kckstein argues that a premium 
in the interest rate is "the most useful adjustment 
for  risk  in  project  evaluation"38  and   Hirschleifer 
comes to a   similar conclusion.4"  Arrow,  however, 
argues41  that  the Government   should  display  risk 
aversion, that is, should not incorporate a risk pre- 
mium in the discount rate it uses, and Marglin main- 
tains42 that where the net-benefit   stream is rising 
over time, the criteria arrived  at  in  section  I),  2, 
above,  give  appropriate guides  to  investment  de- 
cisions   and   their  timing,   without   adjustment   for 
uncertainty. 

The issue in question appears to be in large part 
(although not entirely) semantic. Eckstein asserts 
that future changes in technology will, if they occur 
at all, be improvements, reducing the net benefit to 
be obtained from an investment made today (which 
would in this case become obsolescent). Clearly, if 
the probability of such changes has not already been 
taken into account in the estimation of future net 
benefits, it must be considered at some point, and 
one way to do this is to give relatively less weight 
to future benefits by raising the discount rate ap- 
plicable to them. Likewise, if future technological 
changes have not been adequately foreseen, taking 
them into account may alter the shape of Marglin'* 
rising net benefit stream, and turn it into one which 
lii st rises and then falls, or one which falls uniformly 
with time. In this case the fact that next year's net 
benefits covered the interest cost on this year's in- 
vestment in a project would iv>t l>e a sufficient basis 
for justifying the project's construction; there would 
have to lie further checking to see whether the pres- 
ent value of the (adjusted» net benefit stream was 
in fact greater than or equal to the capital cost 

In principle. Arrow and Marglin allear to lie 
closer to the truth than those who would place an 

** L'nited Sute» Inter- \gency Committee on Water Ke- 
tourret, op   cit   (trr footnote 7 above). j>   2.1 

*»Op  at  (itr footnote II above), p  <X> 
*" "Knie, the rl i «court tale and investment liecmon»", 

Mmerifùm Economic Retini, Kv»n»t..n. Ill . N'orthwrMrni 
I niver»ity, May IWil 

41 Op cit   ( M« footnote 18 above l 
«Op cit   (MC (ootnote 16 above), pp  31, 71-72 

explicit risk premium on future nel brtielits, Imi this 
assumes that all estimates of intuir benefits .nui i.»-ts 
have been adjusted to inou potate out   bet  gues-i s 
as to expected changes  in  these magnitudes    It  iniv 
be concluded that an adjustment ,,i t!,<- dis,oum tate 
for   a   risk   premium   on   future   benefits   is,   hv   its 
nature, likely to lie applied quite (.MIHI ,!K, imphcttlv 
assuming   that   "unadjusted"     ilculatioii-   ..t   ima:, 
lwnelïts should be adjusted  in the same ua\   tegatd 
less  of  the  type  of  investment,  line  . .|    utivitv   eti 
Since expected changes in  product  pures   nid  l.i.i   ' 
costs, and < xpected  mipri <\ tmetit .  m  IIVIUMI,.^   .,• 
such are likely to he very  .liftèrent im dit'hunt tru- 
and   lines  of  investment,   the  ailjustiivn'   Lu   tin ,. 
changes should be earned mil hv  a-, dilaif-1   i-   {,, 
sible an extrapolation ,,f   individual cost  and  1,. urti, 
items on  each pn.ject   srpat atelv,  tallir:   than  hong 
dealt   with   by   a   giuba!    tisk   pleniluni   all..,!» d   e 
future discount rates. 

The procedure suggested heie impli, ilK a-Miaii- 
that the ( ioverntnent does not have risk aversion ,i, 
such, which apjiears to be ,i i,,u a-sumplioti -MI,, 

the wide variety of goveruim nial in\e-tmeiils ni-m> s 
a substantial amount of tisk réduction thtough dn, • 
sitication. Moreover, the privale Mrtn- tin e-tmi m , 

which yield the marginal productmu H i.qni.i! that 
should be used as the discount rate m public invest 
ment decisions are themselves exliemelv vvi,|>-l\ 
diversified, and when taken in the aggirate , 
distinct front individually. appear to .-iit.nl VMV little 
risk. Thus with both the public se. to: p:l( 1, ,i:,- ,,1 
investments and its piiv.itr stator alternativ, in ¡v.; 
widely diversified and ther<1,>rt ot p|,,nvc\ low' 
risk, the assumption that the pnblu ,mtli-i;ti, u, 
neutral to tisk appeals quite reaoii,',', 

I'".     IMIHHKI.M IONS   AVllAi,  l'Ito I I i   I-. 

1    Sef>arai>ility of components o\ u /•r,,/,, / 

Like the choice of scale of a pu'jot. the p'ohloii 
of dealing with separable rom¡"incnl i, :e.i,!i!v 
handled using the present value rule. A the I let, 1 
States I'cderal Inter \ge;n > ( onmiistee on Wmi 
Resources puis it ; 

"Net benefits .ire maximized  tí the  -tab- ol   ,|i 
velopnient   is   extendi,I    to   the   point   »In n    tin 
benefits  added  bv   the   hist   i>n rimimi   ,,|    ., ,;,   ,,i 
scope are equal  lo the  cost ol  adding  that   ;n«i< 
ment     I be   m, rrinnit,   t,.   !,,   ,oi, i !,-, |   ]u   ||,¡ 
way  are  the  smallest   m,truant-   , ,n   ,... ! ,  i,  t'-Me 
is  a   practical  choice   a-   t.,  in,'us; ai    a   .,n,|..,,,u 
from  the  project    'I he   s.mie   ptliuiple   ,,|  ; !,,   .   « In |, 
selecting   a   number   ,,f   ¡.'.j-.ts   '.,   ii.tn,   .,   |.-.. 
gramme  or   system   of   projr, r-   to   mot   a   givi- 
objective   To |M- ju^ilir !   fot   >-ii hi ^i.-n  m   ,   j : ,., 
each projet m a group   i-.,rh ¡a;'¡   ,s.  ,,i   , ¡,.. ,,.. 
and rath separable segment of a ¡,-r. »i»-i • should  ,. if 
as much or more l*-nefits as it add    tost, "*» 

This principle is imWil   the o «r reit ,,in- t.> ,-q«,K 
-o  long as .-,!! pr,,j,.(ts   havoig ,,   ¡i.sitiv   .-,,,..      a 
benefit >  over   ,,,,(.,  , an   \,r   fin.inn-d,    i   ¡rovi ,,  that 
»f  have  assumed  to  lie   r),'-t.  guru   the  («.ssibilm 
of government  borrowing    However    it  is  HHJK.riant 

43 Op  cu   < »e* ('venute 7 aviver p   M 
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to recognize that the principle applies to large at 
well as small componenti of a project. A caie in 
iioint occurred in the evaluation of the benefits of 
the publicly owned beet-sugar refining industry in 
Chile. Here large benefits were attributed to the 
indirect effect of the extension services given to 
farmers niton their general efficiency of operation. 
On the presumption that similar extension services 
could !«• given even if no sugar-beets were cultivated, 
the benefits in question should be attributed to the 
extension ojieration and not to the over-all sugar- 
beet project. Thus the extension operation could be 
viewed as a «enrabie component, and evaluated sepa- 
rately from the rest of the project. When this was 
done, tlie main project turned out to lie of dubious 
validitv. even though the extension component was 
«|uite clearly worth-while.44 

The careful examination of possibilities of sepa- 
rating eoni|Minents from ;i project is as important 
an aspect of appropriate design and evaluation pro- 
cedures as the study of possibilities of adding com- 
I H merits. It is. moreover, an aspect of cost-benefit 
analysis which has not received sufficient attention 
to date 

1.   (rtlrrui \ot llu evaluation ¡tj groups of projects 

The evaluation of groups of projects is quite 
similar in nature to the problem of dealing with 
•.«•parable coni|Hineuts. There is no need to consider 
groupings of projects when their benefits and coats 
are independent, but when the benefits or cost asso- 
ciated with one project is to be different, depending 
upon whether or not another project is undertaken. 
the analysis of the projects so related should be done 
jointly.   The appropriate method is shown below. 

Let l'I'H I A) stand for the present value of the 
benefits of project A if it is undertaken alone, and 
PVC {A) stand for the present value of its coats 
(including both capital and operating costs ) if under 
taken akme. C orrespnndingly. PVB (B) represents 
the present value of the benefits of project B, under- 
taken akme. and PI'H (AH) represents the present 

44 S« Krneato R. Fontaine, "Un antlisis ér  h» costo* 
v Ixiirhrii's mcnlr» ile la iixlmtria affiorerà nacional, 
S A", m ïitnêws it lictmomu, Santiago. Catholic L'nivrr- 
iity ol Olile. Ml. pp. 31 « 

value of benefit! of A and B taken together. A similar 
notation will be used for coats. Two projects are 
independent on the benefit side when P\ B ( AB ) — 
PVB {A) + PVB (0); they are independent on 
the cost side when PVC (AB) ~ PVC (A) + 
PVC (B). The projects are: 

(a) Complementary on the benefit side when 
l'VB(AB)>PVB{A)+PVB(B) ; 

(b) Substitutes on the benefit side when 
PVH(AB)<PVB(A)+PVB(B) ; 

(c ) Complementary on the cost side when 
l'VC(AB)<PVC(A)4-PVC(B) ; 

(d )  Substitutes on the cost side when 
PI 'C(A B ) >PVC( A, 4-PVC(B ). 

Ut N = PVB — PVC be the net present value 
of any project or group of projects. The principle 
of choice is to maximize the total net present value. 
Thus if there are three projects which are interrelated 
on cither the demand or cost side or on both, there 
will be seven possible options. A. B, or C can be un- 
dertaken alone, or A and H together, A and C 
together, or B and C together, or, finally, all three 
projects together. The criterion for choice in this 
case is reduced to finding which of the following 
seven magnitudes is the largest: N(A), N(B), 
:V(C), N(AB), N(AC), N(BC), N(ABC), and 
investing in that project or combination of projects. 

This criterion for choice among groups of project« 
can lie extended to any number of interrelated pro- 
jects. It automatically takes account of the effects of 
any given project on the benefits and/or costs of 
oilier projects in the group. Moreover, it can also 
handle the problem of timing, simply by including 
as separate projects in the list the possibilities of 
constructing a given project at different times. Thus 
if we had two projects, A and B, and were con- 
sidering the benefits of constructing either or both 
of them, with options ol timing in years 1, 2, and 3, 
there would be fifteen possible options whose net 
present values would have to be compared: A,, A,, 
Ai, Bt, 0a, B$, A,Bt, A,B,, A,Bt, AJBt, 
AiBt. Affii, A,B¡, A,Bt, A,B$, and the probtotn 
would be reduced to finding which of these options 
had the greatest net present value, when the benefits 
and costs of all of them were discounted back to the 
same point in time. 

** 



XDL   «FOLLOW-UP PMKEDMtES AND PIIACTM ES 

hf H. T. Far*kh* 

INTRODUCTION 

The framework of the work in the follow-up divi- 
sion of a development hank is the appraisal document 
and the heads of agreement governing a project. 
The appraisal document defines the project in terms 
of cost, means of financing, schedule of construction, 
the cost of producing its output and, assuming a rate 
of work, the profitability of the project. The heads 
of agreement, besides defining the project for which 
finance is provided, lay down the basis of the legal 
relationship between the development hank and the 
company l>eing financed. 

However, in the final analysis, the relationship be- 
tween bank and company is a business relationship. 
While an appraisal estimates the cost and working of 
a project, such estimate is based on assumptions that 
might not turn out to be correct : the evolution of the 
project might turn out in practice to be on altogether 
different lines. Moreover, the ultimate justification 
of a development bank's operations is the success 
of its operations, and this cannot he had by recourse 
to its legal rights against a company. Follow-tip 
work, therefore, requires of those involved in it 
a thorough understanding of a company's changing 
operations as it responds to the actual economic 
conditions prevailing in the country, and their ap- 
proach must be flexible enough to enable the com- 
pany to meet them. 

India is a planned economy with a substantial 
role illowed to private initiative, particularly in 
medium industry. The operations of the Industrial 
Credit and Investment Corporation of India (ICICI) 
are concentrated in this area. Because the operations 
are in the private sector, follow-up on the working of 
the project needs to be done carefully. 

Follow-up work commences immediately a project 
is sanctioned finance. When a project is sanctioned 
finance, ICICI requires the company to submit 
regular progress reports. These progress reports 
form the basis of the operations of the follow-up 
division. 

There are two main phases of a project ; construc- 
tion and production The problems in each of these 
phases vaiy. In ICICI, it is the practice to require 
the company financed to submit reports everv quar- 
ter during the construction phase ; every month in 
the initial stages of production, and every quarter 
subsequently. These reports are obtained both on 
the physical and the financial progress oí the 
company. The information is then compared with 
appraisal estimates and scrutiniaed to anticipate prob- 
lems that might require attention from the develop- 
ment hank. 

A.     CONSTRI'CTION  I'll \SK 

•<>n-rat Marat". Indwtrial Credit and Inrcttmrnt Cot 
»oration «f Inetta (ICICl), Bomtay 

The problems in the construction phase relate t>> 
the arrangement  of  finalice,  delays   in   compi« -tmg 
construction, overruns  in costs ¡«-yon«!  initial esti 
mates and weak management. 

.'irrangement of finance 

Because the projects financed by ICICI are m ib. 
private sector, arrangement of finance is n«>t a mat 
ter of budgetary allocation. In a devi-lnpitig ei«m.mi\ 
such as India's, the rate of saving is |..w. investm- tit 
habits are not well developed and the institutional 
structure for providing industrial finan« e is limit..! 
Consequently, arrangement of finance mpiir.-, « lì..it 
on the part of the promoters 

Resides providing the initial fin.inc. K l( I ,,,i-t 
in the above process in two wavs first, it supplì« s t.. 
other likely financiers its own appraisal ..f tli. |.r«> 
jeet to enable them to arrive at a «lecision. s«-«-,iti,||\ 
where there is a marginal shortfall m the manye 
ment of total finance require«! fin a pr..je«-t   It l< i 
comes   in   with   additional   futan« my   f wr   the 
shortfall. 

Delays in construction 

Since  India is a  planiieil «-».»noiiiy. the <.<i\etn 
ment exercises control over  \niuii, economic  mat 
ters.  (iovernment  approval   is  required   toi   in,my 
capital, for im|K»rting  iti-ms «>f e.|iupment  ami  (•>• 
allocating controlled commodities such as steel ami 
cement. As a result, a l'nite.1 Nations team « a!. nl ,i« ,| 
for  example  that   a   nitrogenous   j.r'ili/.-r   ¡r..)««' 
takes a year more to set up in India than m  idi.in« > -I 
countries.  These  pr.x «dural   rei|uit« MKII'S   .«!,.,   ,( 
feet ICICI-financc! projects. 

In framing the construction  s« h. do'.-  t ,.   , pT«, 
ject,  ICICI  takes int.• account  tin-  i'.pi >nt    ... 
government jiermission and prmid.    I.«T   .... >.ii 
Hull   stheiiule acconliiigK     How.,.      ..MI   '!,MI.  t1» 
< ompletion  of  projects   is   «lelas.-.I    ¡..ut'\,   I... ,... 
|<etmissions   are   not   «.lítame.I   «Aitimi   the   fin«    .   i, 
mated,   acquisition   of   latí.I   i    ti...   ma«!«    m   • ;.,,.• 
building materials do not flu«   m .«- e '...«t..! 
delivery schedules of e.juipm. at  in«.«.,,   pt.,;,.,^, ,i 

Many I( H 'I-finan« eri projects have confront« d 
delays for various reasons (if the 2¿* promts' 
finance«! by ICK I. <|el.«\s have !<-et¡ d« imim.. «I m 
JO¿ca»es, as shown in the following table 

'The «ample refer« i" 22* projm« fin»n.H l.y M I' 1 
r*01W>5 »rwf refrrrH t.. m «letail in the !' »« I ;*<*« 
nn H»pf»i».nf an iMtnTna' prnjert m Irvi«a ' >l thè»» 
peoiiM« i.« at the rnrl .f lime !'»,5 niM) (,,«, t,4,( •»,,, 
«.mpietH mrt 1.14 «fere at  «arintM preliminary  «taffei 
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TAíLF. I.   ÍIEIAY* 

Mwmtbtr of prenda 

ProftitM Prniects 
mnàet M Plën- 

(   mutete à   romjtrmr ntng 
fr   tei ti           hon lian* 

.Vit <I,U,-,| 24 28 1.1 65 
lass than '• month«* \'t y 4 32 
lift», i ti t, ;<!|i| IJ m  tiths IH .'1 'I 4M 
Urtaceli  IJ ¿ml IH m«'titlis 15 15 4 .14 
littwii ti \f ;HII| _M iti  tiths 4 t, — 10 
24 m  ritb -. a i •<! ¡tl>o\e l> - 1.1 
N  t  known« 7 11 H 26 

T..IM. 'M '*. 1K 228 

" l'i ilrr t!»- utility  "ii.it   kn.iwn"  are  includett  project» 
'.v.Hi ¡ii.ocl in iiiiit.i. luring activities 

\  di velu;mient  liank  sue!» as  TCICI can  lielp  in 
reducing such delays only in a limited wav : £en- 
er.iilv. wilh regard to government permissions, it 
tries tn facilitate negotiations so as to expedite them. 

' hrrrun IH , ust.t 

( 'o t ovi nuns nee tir liecause there might he uniler- 
estiiiiatioii of some rusts and because delays in com- 
pleting projects r ai«e pre-opera* i ve expenses such as 
establishment expenses and interest charges above 
the levels initially estimated I'nderestimation of 
costs generally occurs on site levelopment ; for ex- 
ample, site levelling work might turn out to he more 
ext.iisive than estimateli initially; >r building con- 
struction, ht cause, ftn example, owing to sub-soil 
conditions, foundation costs go up or, owing to a 
larger Mult up aria (often to (»rovide for future 
expansion i. the cost of budding riser Thus, in the 
cast- of a p.tpei mill, the foundation cost» increased 
because the area was in the earthquake rone; in the 
case of an .ill.-v steel pro|ect. site development coat» 
Warne highe, to provide against flood: and. because 
of sub-sod water, the foundation coat of the civil con 
striirtton requited 'or a forge shop turned out to !>e 
ninth higher than earlier estimated. 

M im of |( It I financed project« have come aero«* 
co-1 overruns ( M the 22H projects financed by 
IliCl. est overruns have lieen determined in the 
cast ot 14M proiec's, as shown in the (oliowing 
tahl. 

! (mi .'   ' >-. rum*« 

f itrnt e>   *» ffrmm 
Smm*tr ot 

N..  i.rf.i,,, 4ft 

1 c«s than 111 per tritt V* 
Rrtwrrn  In am!  %' ;-»r cent ZÌ 
Between 211 mil 4(1 j«-r rem Zi 
4tl per tent nut «hnve IJ 
Not known M 

TOT «i I» 

\ftr    the »i«hty  pedirla  turkuM men ttw 
Hot known" ctwiiitt M teojfCt* »Ufcar Mit M tk* | 
•*•«* <w • a prtlHMMry «taf* ni tomutwtbon »ni 
'.ht rented cost nUtatta ha«« aal Uas ftraud ay. 

ICICI generally conaidcri that it ia the responsi- 
bility of the promoters to bring in the funds required 
to cover any shortfall in the means of financing, and 
this is incorporated as a condition for ICICI finance. 
However, very often the overruns are so large that 
it would not be possible to meet the requirements 
from the resources, persona' and institutional, avail- 
able to the promoter. 

It is for this reason that ICICI generally insists 
on a strong equity base for a project, so that the 
promoter would be able to arrange for extra funds 
by way of loans to meet the overrun in the cost of 
the project. In such a case, where ICICI hai given 
the initial finance as loan and taken a mortgage of 
assets, it is willing to cede a peri passu charge on the 
assets to a subsequent lender. 

When such finance is not available from other 
sources and if ICICI remains satisfied about the 
viability of the project, ICICI kteff also provides 
a part of the funds required to complete the project. 

ICICI assists the project either by providing the 
additional finance or by rearranging the amortiia 
tion schedule. In such n case it is the policy of 
ICICI to review the working of the project arid to 
reappraise its future prospects to arrive at the financ 
ing decision In the light of actual experience, such 
further financing would be made conditional upon 
adequate strengthening of the management. Of the 
228 projects referred to earlier, ICICI hat provided 
additional finance to sixteen projects and revised 
the amortization schedule in t1x> case of fifteen 
projects. 

Case (a). In the early stages of ICICI s career, 
an industrialist approached ICICI with an under- 
writing ropoaal for a pulp and paper unit proposed 
to be set up in a forest area of an underdeveloped 
Sute. While the industrialist had experience of other 
industries, this wat his first venture into the paper 
industry. ICICI underwrote the whole of the public 
issue and was required to take up a substantial pro- 
portion of the share capital underwritten I.ater, the 
project ran into difficulties, mainly because the 
region lacked transport and ancillary facilities, the 
project coat was found to be substantially under- 
estimated *nd the prt>moters appeared to be in- 
capable of handling a project of the sue involved. 
ICICI at that stage suggested the appointment of a 
foreign paper technologist as a consultant, appointed 
a nominee director on the company's board and 
agreed to underwrite a part of the further issue of 
the company's share capital. The project was suc- 
cessfully completed, and ICICI was later able to sell 
off its holdings of the company's shares at a sub- 
stantial premium. 

Case (b). When ICICI considered it» fir« pro- 
posal for a phoaphatie fertiliaer factory, it had little 
experience to prepare estimates of coats and working. 
And because the promoters were entering the in- 
dustry for the first time, there was little date avail- 
able fro« them. Gradually, coat estimates we»» built 
up. operating coats and profits calculate«), and a 
financing decision arrived at. In the court« of exam 
tion of the project, however, it was found that capital 
coat cstimatt» !HM2 rise« by annoti 20 par cent, partly 
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because adequate provision had not been made for 
the storage space so esaential in a seasonal-demand 
industry such ai fertilizers and partly because, with 
inexperienced management and delays, pre-operative 
costs had risen. The management was able to raise 
only a small part oí the additional finance, and ap- 
proached ICIO for further funds. It was a crucial 
decision fur 1C1C1 to re-examine the viability of 
the project in the light of the proved inexperience 
of the promoters. Ultimately ICICI agreed to pro- 
vide the additional finance after it had made a revised 
appraisal of the project, taken assurance» for the 
strengthening of the management and appointed an 
experienced executive of a chemical company as its 
nominee director on the board of the company. The 
project was completed within the revised estimates 
and proved so profitable that the company offered 
to premature the IC ICI loan». 

Working capitai requirements 

Very often, the promoter uses up the margin 
provided for working capital requirements to finance 
the overrun in the project cost. Conversely, it is 
also found that the requirements on working capital 
account increase because prices rise or, owing to 
control procedures, larger stocks of raw materials 
and components have to be held or, owing to adverse 
market conditions, «ocks of finished goods accu- 
mulate Where the company has also at the same time 
undertaken another project, the financing of auch 
a project would be jeopardized. 

Cast (c). ICICI provided to a structural »hop, 
depending upon job-work, a k>an to enable it to 
take up manufacture of a regular line of produc- 
tion. In the process of executing the project, the 
company failed to obtain job-work on the scale 
anticipated, with the result that the cash accruals 
needed to finance the new project did not come up 
as estimated, and a large part of the funds, raised 
according to plan to finance the new project, was 
locked up in inventories. The company's shares were 
quoted on the market at a discount, making the 
raising of further capital by way of a «hare'issue 
difficult. The company therefore'approached ICICI 
for additional finance through a loan although its 
assets were inadequate to support the further lior- 
rowing. ICICI agreed to provide an additional loan, 
although this reduced the margin below the i. armallv 
acceptable limit, introduced the conijianv ta a hanker 
who agreed to provide »bort-term financing against 
increased inventories, and proposed the iss-.ie of 
unsecured convertible debenture« to provide for the 
additional long-term finance needed by the company. 

Weak management 

Very often management is weak, and does not 
have the drive or industry-consciousness needed to 
carry through a project In such a case, ICICI 
imposes a condition regarding strengthening of 
management and sometimes requires the promoter 
to be backed up by adequate consultancy arrange- 
ments. 

Cut (d). ICICI underwrote the «hare mue and 
gave a loan to a company ir a complex -technique 

metallurgical industry. There was a substantial over- 
run in the cost of the project, and the company ap- 
proached ICICI with a proposal for underwriting 
the further issue of share capital. ICH 1 was not 
satisfied with the management's approach in hand- 
ling the problems facing it, and obtained a rejuirt 
on the technical problems facing the company troni 
a reputed firm of Indian consultants m the nieta! 
lurgical held. In view of the problem- involved 
ICICI provided a loan to the company (instead of 
underwriting the share capital, as proposed I, on the 
understanding that the promoters would carry o,u 
the consultant's recommendations, and appointed a 
director to the company'* hoard. As a result, the 
promoters gradually began to appreciate the technical 
implications of the project and brought at«.ut < hanses 
in approach to tackle the problems. The ;onn,.mv is 
now operating satisfactorily. 

Case (e). An Indian technician-farrr/'rfniwr, a'"T 
a stay abroad for several years, returned to Indu m 
set  up a project.   ICICI  provided a  large  foreign 
currency loan. Not ocir.g conversant with local con 
Unions, the entrepreneur was able to make only slow 
progress on the project.   Moreover, as tin   pioject 
was located in the interior, the promoter was unable 
to obtain suitable contractors to carry out the work. 
ICICI   reviewed  the   progress  ol  the   project,  ap- 
(tinted a nominee director, and agreed to consider 
the further financing of the project, if found mes 
sary. At the same time, the promoter was encouraged 
to  enter  into  an  agreement   with  a   reputed   rni- 
sultancy  firm  which  undertook  to execute the  r< 
maining portion of the job on almost a turnkey basiv 

The follow up division, in watching mer th. ¡a.,. 
gres» of construction of a project, has ,,i„. m ,• *. .,!.,,„• 
that disbursement of »he development hmk . o,.,.!, 
to the project is made in keeping with th.- progne 
of expenditure and the financia! plan ot the ¡,n.,e. t. 
Before disbursement commences, th.- <I.M ].,¡,m.-ut 
bank has to assure itself that the re.pno-,1 ;:„,„„ 
ditions. for example, that rilating \,, lin- i,,,,.,,^ ,.| 
share capital or the prou-wn ,,¡ ,.|.^¡lat, t..:,i.i. ,! 
arrangements, are satisfied hy the en,par. Ihn-,. 
disbursement of funds cannot exieed the totai 
amount of expenditure incurred on the project 
Since a project involves financing from the re 
sources of the company (whether internal or those 
raised from the markt ti ml ,1 tí,.- >|,w-'..pinent 
lank, the development hank ha, t., ci,,nr. th.; 
adequate linammg is effected tran the , ,,m(,.-,m , 
own resources before it calls u|*m the d.-w loon,. i:t 
bank to disburse out ol Us hinds Where , ¡,-..¡,,-, 
ment !*mk gives .1 loan, d;shur-emerit ,m •!„- ],,.!„ 
is made generally after the remnre-l ,!,,,,, ,.,,„,,,1 
is raised and used up h>  th«  lotnp.o,. 

After a project is completed, it is genera!'-, 'he 
practice of ICICI to renew the total o-nstn» ti ai 
phase of the project and to Compare tí wüh the ap 
praisal estimates The review seeks to aiulvv the 
differences lietween the appraisal estimate* 4nd the 
actuals, for example, regarding tlie »on»f ruction 
schedule or the capital cost of the project, and 
determine the factor» making for the diff-rencr« 
The review ¡herd.,.-,- !*-!)>* to provi.ie guideline« 
for improved estimation procedure« 
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B. PBODUCTION PHASE 

The problems that a project face» in the production 
phase are mainly technical one» of developing pro- 
duction, improving inadequate supplies of raw ma 
terials and marketing. 

Technical problems in developing production 

Many projects face teething problems in develop- 
ing production. These relate to inadequacies in the 
engineering details of the plant, the use of non- 
standard raw materials, and lack of development of 
labour skills. In many chemical projects, the main 
problems arise because of plant or raw material 
difficulties. In the engineering industries, skiil de- 
velopment is a major problem and, for individual 
companies, the difficulty of retaining trained labour. 
For example, in the case of ICICI -financed forge 
shop, it was found difficult to build up production 
as labour-skills had developed gradually. And in 
the case of a spun pipe project, it was found that 
the rejection rate in the initial stages ranged from 
20 to 30 per cent of production. In the case of a 
textile machinery-manufacturing plant, special steps 
were taken to train staff both in the designing and 
production sections. 

Case (/). ICICI financed a project for the manu- 
facture of an insulating material based on a process 
developed hy a national laboratory—a small project 
started under a new company. The project needed 
additional financing for its completion, and ICICI 
provided a part of this. However, at the production 
stage, the company faced unanticipated technical 
difficulties. After consultation with the laboratory 
which had devek>ped the process, it was determined 
that a special variety of metal would need to be 
inqiortrd for profess purposes. ICICI took up the 
matter with the Government and made possible the 
import of the material, financed out of the remaining 
|H>rtion of the ICICI k«n. 

Ntiw material supplies 

Many projects work on imported or contndled in 
digenous raw materials and components. The supply 
<>f these is based on governmental allocations and 
with competitive demands for limited supplies, the 
allocations are not adequate for the requirements oí 
industries. 

In a developing economy, this is a constantly 
changing problem, As indigenous pr.Tductior, of com- 
modities increases, the nature of requirements of 
imports changes. In India, for example, the com- 
|HKMtion of imports has changed radically from 
finished goods to cotti] «ments and raw materials. 

Marketing problems 

In a developing country, marketing presents many 
problems. Where a product is manufactured for the 
first time, there is no basis for forming estimates nf 
market demanda. For example, when an ICICI- 
tinanced hardhoard project went into production, it 
was found that there was not suffkient demand to 
take up its output, even after considerable reduction 
in the price of hardboard. It bee asm new nary to 
educate the public m the uses of the new material 

and develop an elaborate sates organisation. This 
had to be done also in the ease of particle board, 
where technical staff had to be recruited for the 

In India, the sellers' market has ceased to exist 
in the case of many commodities. This is due to 
many reasons. While the industrial licensing system 
seeks to limit industrial capacity within the estimates 
of demand (indigenous and expert) for the project, 
these estimates nave not proved accurate. Among 
other reasons, there has sometimes been a bunching 
of projects at the production stage, w»th the result 
that the market has tailed to absorb the whole of 
the output from these projects. This happened, for 
example, in the case of figured and wired glass 
projects for which ICICI had provided finance. 
Moreover, the over-all rate of growth of the economy 
has been lower than estimated. Secondly, demand 
for various goods is interrelated, and where the 
supply of a basic product is inadequate, it leads to a 
lower demand for other goods. Thus, because of 
inadequate supply of cement, the demand for housing 
materials such as pipes, sanitary ware and glass 
is reduced ; because of inadequate electricity capacity 
and cement supplies, demand for electric cables and 
electric meters becomes lower than estimates. 

Many ICICI financed projects in these lines have 
therefore come up against difficulties. While some 
of these difficulties are transient, others may not be 
so short-lived. A development bank can help a 
project in such a case by rearranging the amortisa- 
t'on schedule and inducing the (iovernment to give 
it export incentives or by enabling the project to 
diversify its operations. 

Other problems 

In addition to the above, other problems arise 
which are not related so much to projects as to 
personalities. Such problems, for example, are those 
relating to conflicts between the local partner and 
his foreign collaborator. A foreign collaborator brings 
to his function different perspectives ; owing to the 
different backgrounds in which he has been used to 
operate, his attitude to various construction and 
production problems differs from that of the kx:al 
partner A degree of adjustment is required for the 
two partners to operate «moothly in the economy. 

Case (g). Ina chemical-based project financed by 
ICICI, disputes arose between the Indian entre- 
preneur and his foreign collaborator. Mediation was 
sought from ICICT. Initially, the reaction of the 
foreign collaborato« to the effort was adverse. How- 
ever, ICICI explained its position to the foreign 
collaborator, advised the Indian entrepreneur to 
nuke a special trip to visit the collaborator and 
discuss the issues across the table. As a result, the 
two parties arrived at a workable understanding for 
the farther execution of the project and th? role of 
each in that task 

On the other hand, where a promoter forfeits the 
confidence of the development bank, there is no re- 
coarse but to take decisive action on the basts of 
legal remedies available to the development bank. 
This is a cue of human faihjre and, while it k not 
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possible m all eases to anticipate it, it requires firm 
action when discovered. 

Somme* directors 

As a condition of providing finance, 1CICI re- 
quires the right to nominate a director on the hoard 
of the company. Where the finance provided by 
IC1CI is large in relation to the total cost of the 
project or it is felt that for other reasons the project 
Mods to he closely looked after, ICICI generally 
exercises the right to appoint a director to the board 
of the company from the beginning. In actual fact. 
ICICI has so far appointed directors to less trun 10 
per cent of the companies financed bv k. C)f the 228 
projects referred to earlier, ICICI has nominee 
directors on seventeen projects. 

Sssth a director is appointed with the consent of 
the promoters and is an outsider whose services 
would be of use to the company. ICICI's nominee 
directors have come from industry, the civil servier 
and other fields, and their presence on the board, 
besides being of use to ICICI in enabling it to re 
mam m close touch with the progress of the company, 
has been of considerable help to the companies ir 
their operations. 

It is ICICI's policy to appoint non ICICI person 
«el as nominee directors. This ensures that the nomi- 
nee director brings a« informed, but independent, 
outlook on his assignment and is able to enjoy thr 
confidence of the promoters. Generally, the presence 
of ICICI's nomimi directors has been appreciated 
by the promoters, and the nominee directors are an 
important link between ICICI and the compañas 
assisted by it. 

Ptrtpectwe of joOmv-mp tvwrt 

Ultimately, the main utihty of follow up work 
«toprovide a feed-back  fer improved appraisal 

estimates and the actual evolution of the project 

might arise because the assumptions on which the 
appraisal estimates were made might not !*• correct 
or because of the intervention ot fortuitous circum- 
stances which could not IK- anticipated at the ap- 
praisal stage. For example, where the supply of 
raw materials or the demand for finished prodnc's 
is highly seasonal, as in the rase of case ( b ) men- 
tioned above, it should he possible to anticipate the 
storage and finance requirements fur the maximum 
inventories to be held. On the other h and. it is not 
possible to anticipate the changing government policy 
on import of raw materials, which would affect the 
working of an enterprise dependent upon imported 
raw materials. 

As experience » built up in (lie follow-up division, 
it should be possible to acquire data on costs or 
factors influencing the construction schedule of pro 
jects, and on the role of skill development in ;.nYcling 
the build-up of production. These data can then act 
a* a cross-check on the estimation procedures of the 
appraisal division. The vslidity of the appraisal 
estimates can be enhanced to the extent that it tries 
to incorporate in its procedures the lessons gathered 
in thr follow-up work. 

The follow-up function is not standardized hut 
presents diverse problems. The follow up staff has 
to be capable of meeting these problems. The basic 
requirement for carrying out this function is to 
anticipate problems before they become serious and 
to provide a flexible response to overcome tliem 
The staff of the follow up division have to have an 
adequate background in professional disciplines sudi 
as economics, accounting or engineering, hut must 
also be aide to take an over all vi<w of the problems 
facing the company ami suggest remedies for meet 
ing them. 

The essential concept of follow-up is partnership 
between  the   fie.elopnwnt   IMUIIí  and  the   company 
financed by it to bring the project to successful frui- 
tion. This is the basis of the functioning of a follow 
up division in a development bank. 
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XX.   FOLLOW-UP 

by B. Berts« * 

INTHODICTION 

It is essential für the success of any industrial 
undertaking that, once its form and size have been 
determined and the management has been selected 
and supplied with the necessary rinunciai and other 
facilities, the management should be left to discharge 
its functions with the minimum of interference. 
Nevertheless, the supporters of the project—those 
who have provided money or facilities for it—will 
normally wish to keep in touch with its progress so 
as tu IK' satisfied that the intended objectives that 
they have in mind are pursued and fulfilled, that 
their investment is safe and will become remunera- 
tive, and that any special privileges or assistance 
which may have been extended to the project arc 
justified. Moreover, the project itself will benefit 
from the existence of third parties who are to a 
certain extent identified with it, who are regularly 
kept acquainted with its progress and its problems, 
and who can be exjiecled to react readily when ex- 
ternal   suppoit-   financial   or otherwise—is   needed. 

The function of the activities comprised within 
the general heading of "follow-up" is to build and 
maintain a system and a relationship which satisfies 
these needs. In the absence of some such system it 
would be possible for all those who have supported 
llie creation of the project, but who have no part 
to play in its management, to lose sight of it and 
bed ime disinterested; it would also be possible for 
the management to depart from the original purposes 
of the project or to manage it badly, without the 
knowledge or consent of the project's supporters. 

There is one asoect of follow-up activity which 
is ileurlv gei mane to the subject of this Conference, 
ii.iineU, that it can lie used as a check on the efficacy 
of lht- evaluation methods used during appraisal and 
as a means of building up experience to be used in 
future evaluations. Hut this is only one function 
of follow-up and by no means the most important. 
It has a much more constructive role to play in 
industrial development and it would be misleading 
to discuss it from thai one narrow viewpoint. This 
paper will, therefore, endeavour to give a com- 
prehensive view of it-, functions ,nd the methods 
commonly eni| ili lyed. 

As explained later, the objectives and principi! 
concerns of the person conducting the follow-up ac- 
tivity «re different in different cases. He will no» 
in every case be interested in all the objective« 
listed, in some cases he may I* interested in only 
a very few. For the sake of orderly consideration, 
liowever, I shall now put forward a comprehensive 
list of the purpose it is designed to achieve. 

11'ofnmonwMUh Development r'in»i*r« Co, Ltd. (CDFC), 

For brevity I shall refer to the institution or 
person who is to be provided with follow-up infor- 
mation as "the financing institution". In many cases 
this will be a fitting description: the insitution 
concerned will in fact be a financial concern—such 
as my own company, CDFC ; but, for the purposes 
of this paper, trie phrase will also include a parent 
company receiving reports from a subsidiary; a 
development corporation or a government depart- 
ment receiving reports from a wholly or partly 
publicly financed industrial project; a government 
agency which controls the grant of industrial in- 
centives receiving repo.ts from a beneficiary com- 
pany and so on. 

A. THE FUNCTIONS or FOLLOW-UF ACTIVITY 

Follow-up activity has two prime purposes and 
three important side-effects. The prime purposes are : 

First, check that the project follows the agreed 
lines and is conducted skilfully, vigorously and pro- 
fitably. 

Secondly, to create a relation of partnership and 
understanding between the management of the pro- 
ject and the financing institution, so that they both 
have, and are regularly reminded that they have, 
a mutual interest in consulting about and resolving 
the major problems of the project. 

The side-effects are: 
First, the maintenance oí a living interest on the 

part of the financing institution in the project, so 
that when the time of expansion or extension is 
reached, its support, particularly financial support, 
is likely to be readily forthcoming; 

Secondly, the necessity it creates for the manage- 
ment of the project to install an effective system of 
producing management accounting information ; 
while it would seem impertinent to refer to this 
effect in cases where the management is experienced 
and efficient, this will sometimes not be the case 
in developing countries; with a new and inex- 
perienced management, insistence upon proper fol- 
low-up reports can have an important beneficial 
effect on the control of the business ; 

Thirdly, the provision of a check on the efficacy 
of the financing institution's appraisal methods and 
the collection of information and statistics about in- 
dustrial performance which can be utilized in the 
study of other indAtrial proposals; this could be of 
significant benefit in developing countries where 
there are no published statistics—perhaps no ade- 
quate records—of industrial costs, yields and ratios 
of profit ; the experience acctstntusted from following 
up a considerable number of industrial projects c*n 
create a valuable reservoir  of experience for the 

2S2 



benefit oí subsequent developers and for the appraisal 
of their proposals. 

To take the two broad declarations of purpose in 
a little more detail: the first one, which might lie 
called the "supervisory function", will be directed 
to checking whether : 

First, the resources allocated to tin project are 
used in accordance with the agreed description; 

Secondly, the management is capable, active and 
responsible ; 

Thirdly, management's physical and financial con- 
trols are adequately deployed and function speedily 
and accurately ; 

Fourthly, financial estimates are adhered to; 
Fifthly, the financial results are acceptable 
In the event of any of these requirements not being 

fulfilled, the financing institution will inquire into 
the reason for the shortcomings and look to see 
whether corrective steps are put in train. 

All the above are really different aspects of man- 
agement. Follow-up, in its supervisory function, is 
little more than a system of keeping a watch on 
management. It may be of interest to note here that 
a well-known firm of business inquiry agents each 
year prepares an analysis of the reasons for the 
failure of businesses (bankruptcy or liquidation) in 
Canada and the United States. The following sum- 
mary tabic sets out the causes of the failures listed 
by the firm for the year 1964 :» 

CAISFS OF FAII.UIïS or FIRMS IN  l%4 

Camme» 

i/mtrrf 
Slain „f 

Total number of failures 2,4W 13.501 

Causes of failure (in percentajes) : 
Neglect 15 2.8 
Fr*ud 0.8 1.9 
Lack of experience in the line 5.2 H8 
Ijck of managerial experience ¿J: 20.9 
Unbalanced experience 132 19.7 
Incompetence 553 425 
Disaster 06 0.9 
Reason unknown 02 25 

100 0 100.0 

To avoid misunderstanding it may be noted that 
the number of failures recorded is a minute percent- 
age of the total number of firms in business in the 
two countries. Nevertheless the percentage of failures 
attributed to incompetence and other shortcomings 
of management is dramatic and highlights the over- 
whelming importance of management for the suc- 
cess of a business. Management needs to have the 
qualities with which to deal fairly and effectively 
with its employee», that is, integrity, honesty, a sense 
of fairness and the ability to communicate   It needs 

' Dun è Itradatrart Inc., Vtw York, "The failure rfird 
•hrnufh 1*64" DM t Bradttre« of Canada Ltd, "The 
lanuta» fatinrt mori Ibrottih i«tT 

technical skills in the  fields  of  design,  production. 
accounting,  financial  control   and  selling.   It  needs 
foresight and the ability to look ahead, so as in en- 
sure that today's decisions arc  consistent  with the 
probable circumstances of tomorrow. It is also desir 
able that it should have the ability to look critically 
at   itself and judge   whether   it   is  using  all  tlic'e 
qualities in the most effective and far-sighted w.iv, 
and the flexibility to change it-, course il necessary! 

It is in relation to this critical function tli.ii  the 
financing institution can sometiincs he of partMilai 
help to the management. An   Knglish proverb s.us 
that the onlooker sees most of the game; the tiii.uu- 
ing institution, looking at the progress of the IHMIICS« 
with  a more detached  eye  than   management,  ni.iv 
well see the picture in better perspective and hi able 
to give  useful advice.  This  will  he most  hk, h   io 
occur if a follow-up system is devised which provides 
in a succinct form a set of indicators tn slum  how 
the business is progressing and the management dis- 
charging its functions: and if the financing instnn 
tion is regarded as a candid  friend whose siigges 
tions for improving the conduct  of the business ,u, 
treated as helpful advice ami not as a hostile judge 
nient. 

This observation leads us directly to the second 
broad purpose of follow-up, which has been described 
as creating a kind of  partnership relation  lie! ween 
the financier and management    If the linancin;; in- 
stitution is regarded as nothing but a policeman, an 
outsider whose only connexion with the business is 
to act as a judge and critic, a defensive .itiitude on 
the part of the management  is  likely to result   In 
that  event, suggestions  made  l.v  the  financing  in 
stitution could well be regarded as adverse criticism 
rather  than  constructive  help   and  be  met  h\   re- 
sistance. If that bap¡K-ns. persi «teme by tb<   I'm itictu- 
institution could lead   to a  breakdown  of good  o 
lation.s.   To  ensure  a   fruitful   relation-hip   helumi 
the two interests  the creation of a sen-.   ,,f paitnet 
ship, mutual support and mutual respeit  is of . iu! 
importance. This calls for caie,  judgement, tact   md 
forbearance. 

Of course, the context of the relationship will h n i 
an imjiortant bearing on this aspect of the qnrsit..¡i 
In the case of a parent ronip.itiv and i subsidian 
where the senior management of the subsidiary max 
be old friends and colleagues ot the st ,11 ni the 
parent, their relations  will gen  r.dlv  be  less fragiV 
than  where a purely  finam la!   in titutt' r a i.-ov 
ernnwnt department is making entumen;- on tie 
|K?riorniance of a company st.'hv,! |,v men who are 
comparative strangers to it This question will I.« 
dealt with in somewhat greater  del i:   I ,ter 

The first of tb* three side ett.-Cs mentioned aim.« 
is the obverse of the objective ju,t described A 
ge>od system will not only rtVMirngr the management 
to feel that the financing in-ti'ittion is ,-• friend and 
partner, hut it wdl al» > maintain thr mte-est i.f tb< 
latter in the project, so that it will assist »hfiirwr 
necessary and ¡mssib'e It ma-, , fnr in,t,,nr-. I«- ,4|,v 
to help find senior staff or arritig» training fot 
their, or to use its inflm ncr to b;«*ten the supply of 
Utilities  or capital goods   Above   ail,  wlwti  further 

253 



funds are needed for an expansion, or to tide the 
business over a period of difficulty, the basic re- 
lationship should be such that the financing institu- 
tion will naturally expect to be approached, will be 
so involved in the project that it will be likely to 
agree, and will be less likely than any outside source 
of finance to fall into any misunderstanding about the 
business and the reasons why extra finance is needed. 

The second side-effect can be an import?nt con- 
tributing factor to the growth of management ex- 
pertise in developing countries, A frequent charac- 
teristic of inexperienced management running an 
industrial enterprise, even a small one, is that it has 
no efficient way of keeping itself rapidly informed 
of developments in the business. As long as the 
business is so small that one man can be in charge 
of all the management activities concerned with 
production, selling, accounts and finance he will gen- 
erally have a shrewd idea of any shortcomings, al- 
though unless he is very active and methodical some 
asjK-cts of control are likely to fall behind. When 
the business is big enough to necessitate delegation 
of management functions, the proprietor or general 
manager will lose close control of it unless he in- 
stitutes a system by which each of his senior man- 
agers provides him at regular intervals with an 
up-to-date and fully informative summary of the 
part of the business for which he is responsible. 
Without this he will not be able to keep proper 
control of the business ; he will not be able to keep 
the different activities of the business properly cor- 
related; he will learn of shortcomings a long time 
after they should have become apparent. By re- 
quiring follow-up information, the financing institu- 
tion provides an extra incentive for the installation 
of a system for producing complete management in- 
formation quickly and accurately. 

The final side-effect is the information it provides 
and the lessons it teaches for use in future ap- 
praisals. It will throw light both on the efficacy of 
the management's estimating and forecasting proce- 
dures and on the financing institution's methods of 
appraising and evaluating them, on the methods used 
to assess the market, and so on. It will provide the 
financing institution with many sets of comparative 
figures to which the latter can refer when making 
appraisals in subsequent cases. It can also indicate 
particluar aspects of project preparation. For in- 
stance, systematic analysis of follow-up reports will 
give early warning to the staff of a financing institu- 
tion that, in a certain country, capital estimates are 
regularly understated because managements do not 
make adequate allowance for inflation, constantly 
changing import duties, frequent labour troubles «nil 
«o on. If a number of follow-up reports indicate poor 
performance by civil contractors of a certain nation- 
ality, due perhaps to difficulty in getting good super- 
visors to go overseas, this will put the staff of the 
financing institution on ha guard when sponsors of 
a new project propose employing contractors from 
that country. 

In countries where there are publicly published 
inoWria! statistica, the efficiency of the management 

be measured by comparing certain significant 

figures extracted from follow-up reports against 
similar industry-wide performance figures obtain- 
able from the publications. In countries which have 
no such statistics the records of financial institutions 
may provide a valuable statistical nucleus for the 
later guidance of industrialists and financiers. 

B.   Foi.LOW-UP   TECHNIQUES 

These may conveniently be considered under three 
heads: personal links; reports and budgets, and 
processing of reports. 

It will be assumed that in every case the project is 
a new development undertaken by a company which 
has no other business. This will enable the main 
principles to be discussed without the complication 
of such questions as allocation of overheads between 
two or more manufactures carried out by the same 
company. 

1.  Personal links 

This is the most important feature in the build- 
ing up of an optimum relationship between the 
financing institution and management. Many financ- 
ing institutions insist on nominating one director 
to the board of the company financed. Some demand 
the right of nomination, but may defer making a 
nomination so long as the company prospers. In all 
cases, whether or not the right of nomination is 
obtained, the contract requires the management to 
provide all facilities for regular visits by repre- 
sentatives of the financing institution, at which they 
are to receive any information they desire. 

Whether the personal link is a nominee director 
or a representative who pays periodical visits, his 
personality and the attitude he adopts in his contacts 
with the management can have a major influence 
on the relations between the two concerns. In the 
majority of cases this role is given to an accountant, 
although experienced businessmen have also been 
successfully employed. While there seem to have 
been fewer cases of inadequacy among accountants 
than among non-accountants, the desirable profes- 
sional background of the man to be selected needs 
to be judged according to the circumstances of the 
business and the abilities and shortcomings of the 
management. Where there is a one-man or very 
small management, it is wise to choose a nominee 
director whose abilities complement the skills of the 
management. For instance, if the business is in the 
hands of a small group who have selling and financial 
experience but are weak on industrial techniques, 
there would be virtue in nominating a man with en- 
gineering experience (provided he also understands 
finance), until experience has shown that the senior 
technical staff merit full confidence. A more frequent 
shortcoming is that the directors and senior manage- 
ment lack experience, and perhaps understanding, oí 
management accounting and financial control. Hence 
the general preference for accountants in the role 
of personal link. 

While visits by a representative of the financing 
institution are useful and, if skilfully handed, can 
be very effective, the position of a 
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is quite different. Hy joining the board of the com- 
Pany. n* becomes a member of the management 
"family", with director status, with regular access 
to much confidential information and with a place 
at the table when the project's main problems are 
being discussed. He receives a director's fee from 
the company and the company's problems and policy 
are put before him automatically. Between directors' 
meetings, senior members of the staff will regard 
him as a man to be consulted on problems falling 
within his own special field. All this results, on his 
side, in his developing a loyalty to the project and. 
on the side of the company, in his being regarded by 
the directors and management as one of them. Thus 
there builds up a relationship ot confidence which 
is generally not within the reach of a man who is no 
more than the representative of the financing institu- 
tion calling at intervals to ask questions, however 
skilfully and tactfully; such a man is clearly a 
visitor from outside. 

This perhaps gives a somewhat idealized picture 
of the nominee director in real life. There have 
been cases of nominee directors—and this is perhaps 
particularly true of government-appointed directors— 
whose conduct places stress on their representative 
capacity and makes clear that they are at the board 
meeting merely to look after the interests of their 
appointor. In the majority of cases, this attitude 
is a mistake. The nominee director's responsibility 
to his appointor is a factor which he should always 
remember, but he serves his appointor's long-term 
ends more effectively if he makes himself a true 
member of the team controlling the business of the 
project. 

There have been cases of the sponsors of a pro- 
ject specifically asking the financing institution to 
appoint a nominee director, either because of a 
recognized gap in the expertise of the proposed 
management or because of a general lack of ex- 
perience on the part of the proposed board of di- 
rectors. This shows a degree of sophistication on the 
j»rt of the sponsors and confidence in the financing 
institution that is not always present. The reverse 
attitude is frequently met: the management con- 
tends that the financing institution's only function 
is to provide money and that thereafter it should 
leave the company entirely alone. In such cases the 
appointment of a nominee director or the arrival 
of a representative of the financing institution may be 
viewed with suspicion and difficulties put in the way 
of giving him the information he needs. Great under- 
standing and tact is needed to overcome this kind 
of resistance; the nominee director or representative 
should be on the look-out for an early opportunity 
at which he can proffer some advice or help which 
is clearhr helpful and disinterested and in no way 
critical. When this occasion ariaes, if the opportunity 
is cleverly taken, the resulti can be beneficial out of 
all proportion to the actual service provifled. 

In addition to the nommée director or visiting 
représentative, it is desirable that somebody else in 
the financing inttirution should become acquainted 
with the maiugement. Thi* has two principal ob- 
jectives: the first, to avoid  being completely de- 

pendent on one man's  viewpoint ;   the second,  to 
create two levels of contact with tin- project. 

The nominee director's exchanges with the man- 
agement will normally—although not always—In- es- 
sentially functional, and he himself by bccimiing in- 
volved in the common effort to make the project 
succeed may lose a little of his detachment. A dif- 
ferent view will 1* obtained by another member of 
the financing institution—-preferably someone it a 
higher level—meeting 'he management, perhaps once 
or twice a year, merely to In-come acquainted with 
them, form a view of them as persons and gam an 
idea of their business philosophy without the dis 
traction of discussion on practical details. In ad- 
dition to the different |>erspcclive this gives, it add, 
a valuable element to the relations between the two 
concerns. 

Considerable attention lias been devoted to this 
aspect of the subject, because it is, of great im 
portane*. Careful and sensitive attention to it will 
greatly facilitate the acceptance liv the management 
of comments and suggestions made by the financing 
institution. Suggestions can l>e itii|n>scd hv fom, 
as it were, in the case of a parent company which 
feels dissatisfied with the management oí' one oí 
its subsidiary companies, but imposition by force is 
not generally open to a financial institution which 
does not hold a majority of the »hares; nor does it 
obtain the best results in the long term, even in the 
case of a subsidiary. Suggestions can be put forward 
from the outside, hy a financial institution which 
maintains itself at a distance and bas ri relationship 
with the management which is "corred" without 
being friendly, in which case they mav well meet 
with resistance and resentment. The Iw-st solution is 
to create the position where they ionie is welcome 
advice from one whose interest in the success of the 
business has been demonstrated hv a (nurse of con- 
duct. 

A further probable consequence of a close re 
lationship will lie that the rìnaiu mg institution will 
learn mudi earlier if the management anln ip.,te, 
difficulties, shortfalls or other o|<erating inadequacies. 
One confides one's weaknesses to one's fri-nd- modi 
more readily than to a distant business acqtuintame. 
This can, on occasion, mean that the tinan< nig in 
stitution can propose remedial action father than it 
the management feels tint its '¡L";ifv -» •|tiirt- it to 
avoid disclosing impending: tn.-nM»- t> it, tir, ;n 11! 
associates. 

"Ihr foregoing may have given the impression tint 
the nominee director will usually l»r a member of th. 
staff of the financing institution This will frequenti, 
tir so. but is not essential; it mny even !*• inibissi!,;e 
'•wing to manpower shortages There is no rr.win 
why suitably qualified men from outside should not 
be employed for thi« purpose they h;nfi j„ n,,iriy 
cases, been employed with surr«-«* They must, of 
course, be fully briefed bv the finarving institution 
and the management of the project must lie satufied 
that they have no rrtrnpfimg interest and <%u lie 
trusted with confidential htformattan . and a [«mi 
cular   memher  of  the  financing   institution'»  *uff 
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should be named as their normal contact, so as to 
provide continuity on all sides. 

An example of a financing institution which has 
set up an elahorate organization to provide a high 
degree of contact with managements is the Puerto 
Rico Economic Development Administration, which 
has an Industrial Services Department whose special 
function is to act as a link with each new develop- 
ment it has promoted. This department gives the or- 
ganizers of the factory assistance in setting up and 
installing equipment; in seeing that outside utilities 
are brought in ; in recruiting and training personnel ; 
in the provision of homes and schools for the families 
of ]>ersnnnel brought in from abroad ; and it keeps a 
general watch on the factory s operations. As an 
administrator said at a conference in 1961 : "Wr 
arc prone to attribute the high productivity rates our 
workers have achieved in Puerto Rico to this broad 
programme of after-care. After all, it makes no 
sense to spend hundreds of thousands and sometimes 
millions of dollars in establishing industrial plants 
and then sec them close down for lack of sympathetic 
advice given promptly."» This system is an elabora- 
tion of the ideas presented here, ft is particularly 
suitable where small industries are fostered or man- 
agement expertise is very scarce. 

2.   Reports and budgets 

( a ) Capital progress reports 

Most financing institutions call for frequent re- 
ports during the construction of a project, that is, 
while the capital funds are being laid out in the 
building of the factory and the installation of ma- 
chinery and facilities. CDFC generally requires these 
reports to be supplied once a month if the construc- 
tion period is reasonably short, say up to eighteen 
months ; otherwise, once in three months. The reports 
will usually consist of statements of the amounts 
expended on various items of capital, together with 
a phv ical description of the progress achieved ; they 
are accompanied by information about major con- 
tracts placed by the management. CDFC's appraisal 
procedure includes securing summary detail of all 
major contracts placed for site development, build- 
in« construction or supplies of plant, machinery and 
equipment. With each capital progress report, the 
management is required to bring this information 
up to date. 

Normally, an official of the fmancing institution 
would visit the site from time to time to obtain 
visual verification of the reports. CDFC, being sep- 

a"In<ltntrial development in Putrto Rito", Mper included 
m MfthiiJi of Industrial Dertlofmtnl, uitk Strettii Ktftr- 
.»..• f,> leu Pffeli-tté Artt (ti. A. Winttimu« and J. A 
l'mcu»), OECD, 1%¿ p.  107 

arated from most of its projects by some thousands 
of miles, cannot conveniently do this, so it asks for, 
and has never had difficulty in obtaining, photo- 
graphic confirmation. 

Receipt of these regular reports and supporting 
data enable the financing institution to ascertain 
whether : 

The money is being spent at the rate forecast ; 

It is being spent in the way agreed ; 

The progress cf each different element of the 
plant is correctly phased in relation to the others ; 

Estimates of expenditure are likely to be ex- 
ceeded. 

The capital expenditure should be broken down 
in the report into a number of headings, which can 
be compared with the corresponding breakdown fur- 
nished by the sponsors of the project when applying 
for the finance. The breakdown should be sufficiently 
detailed to make plain whether any part of the 
construction is out of phase. 

When construction of the project is completed, 
CDFC usually asks for a final cost analysis giving 
a breakdown of the capital costs into the constituent 
elements of each section. Such an analysis gives a 
clear picture of the way estimates are fulfilled. It 
provides a useful check on the management's own 
estimating practices, which should be of value to 
it in relation to future capital expenditure ; and it 
provides the financing institution with information 
about the degree to which estimates have or have 
not been fulfilled and about actual costs of the items 
of capital used, which will be useful for reference 
in subsequent appraisals. 

(b) Operating reports 

When construction is finished and the plant has 
gone into operation, a new type of report is called 
for and the interval between reports can generally 
be lengthened. The general practice varies between 
three-monthly and six-monthly reports. Some fi- 
nancing institutions have in the past required 
monthly operating reports, but have abandoned them 
as not sufficiently informative, or even misleading 
because of the distortions introduced by short-term 
fluctuations in expenses and earnings. On the other 
hand, an adequate watch on the liquidity position 
cannot generally be kept if reports are supplied at 
long intervals such as twelve months. This is par- 
ticularly important in businesses which are affected 
by seasonal influences. This is exemplified by the 
following deuils taken from the monthly balance 
sheets of a fertiliser factory whose selling season 
extends from April to October, sales being at their 
highest in August-September; most of its manufac- 
tures between November and April go into stock : 

(toi// folhms) 
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DETAILS «OM MONTHLY IAíANCI SHEKTS or A FERTILIZE*  ,M 

(m £.'000) 

Stuckt Dtbltirt Crrditnrt OIT'       ifl 

January      1,700 325 200 425 
February 1,850 425 zm r.20 
March      1.X50 "5(1 ¿m Mio 
April           Urn 1,000 300 1.45(1 
May    2,200 720 280 1.3«) 
June 2,400 625 340 1.500 
Ju'y      2.450 780 425 1.4(10 
August 1.«.50 1,200 410 1.21KI 
September 1.800 1,200 375 roo 
October 1 250 1,100 325 l'i» 
November 1,200 750 irto 125 
I lecember 1,4011 700 200 450 

It will be clear that the liquidity position and the 
state of the company's working capital will have an 
entirely different appearance in returns prepared at 
the end of March, June, September and December. 
If the financing institution were content with a 
report prepared every December (or, worse still, 
every November), it would never see the company's 
finances under their biggest strain, and might there- 
fore be oblivious of structural weaknesses in them, 
or even of a dangerous situation impending. For a 
company with such a highly cyclical business, three 
months is the maximum desirable period to elapse 
between reports. In the case of a company whose 
business follows a steadier, less dramatic putt^n, 
six-monthly reports will probably suffice. 

The financing institution will, of course, ask for 
the information in a form which facilitates its own 
survey, but it is worth taking trouble to make the 
form as nearly as possible similar to the returns 
which the company's management should, in the 
interests of proper control, require for its own in- 
ternal control purposes. It is recommended that th( 
reports should be signed by a director of the project 
company and not be treated merely as an accoun- 
tant s exercise. 

In cases where the financing institution has ap- 
pointed a nominee director, it is generally also 
advisable for the operating reports to be forwarded 
through him, so that he can add bis own comments 
and views. Most financing institutions require every 
report to be accompanied by a summary balance 
sheet prepared at the same date. 

In addition to the reports supplied by the manage- 
ment, the financing institution will, of course, receive 
copies of all audited accounts of the project. This 
will enable the management's figures to be verified 
at least once a year by comparison with figures 
produced as a leiult of a professional audit. This can 
sometimes disclose significant weaknesses in the in- 
ternal accounting system. Ir one case brought to our 
notice by another financing institution, the manage- 
ment submitted an operating report showing a profit 
of £8,01)0 for the previous six months; this was 
followed by audited accounts which indicated a loss 
of about the sanie amount for the same period. An 
accountant was sent by the financing institution to 

look into this and he found [loor quality accounts 
staff and a virtually complete absence of any storvs 
control. 

(c) Budgets 

The capital progress reports will, of ourse,  lie 
compared with the original estimates and so, fur  a 
period, will the operating reports. However, it would 
be a remarkable coincidence if actual ot>eraiiiig re 
suits were ever to coincide precisely with the esti 
mates. In the one. two or three years that will have 
elapsed between the preparation of the estimates and 
the starting up of  production, many circumstances 
may have changed. There may have lieen change«, in 
the markets; in the competition; in aiitoiiis duties . 
in fact, in any one  of a huge number  of (ircuin 
stances.  1 he comparison of o|K-ratiug returns with 
original estimates  should not, therefore, l»e pre«.«*.! 
very hard. It is more important to ensure that the 
business   is   p »gressing   satisfactorily   and   reaches 
profitability at an early stage, rather than to display 
concern about failure to achieve the original (ore 
casts.  In   fact,  as   sewn as   production   has  Mart»«»! 
gathering momentum,  it is  probably better  to put 
the original estimates away in the file and never tu 
refer to them again except for some specific reason. 

At that stage, the question whether to require a 
yearly budget may be considered This is one of the 
tools used by modern management for the control 
of business. It either remains unchanged throughout 
the year ("fixed budget") or is mod.ned in the light 
of experience every month or every quarter ("flex- 
ible budget"). In cases where a project is operated 
by a subsidiary of the financing institution, an an 
nual budget is practically always required by the 
parent company, which approves it ((«erhap* after 
requiring it to be modified) and then uses it as a 
standard by which to jtnlge the project'» perfor- 
mance during the year. Where the parent-subsidiary 
relationship does not exist, it is a matter for con- 
sideration in each case whether the financing insti- 
tution should require to see the management's budget 
for each year. It is not usual to do so, but with 
inexperienced managements the financing institu- 
tion'» commenti on the budget, and on the com- 
parison of actual results with budgeted results, may 
play a useful educative rol«. 
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,1   Processing of reports 

The financing institution should have a systematic 
method of dealing with the reports. In CDFC, capital 
progress reports are first studied by the technical 
staff, who are best able to interpret the technical 
and practical implications of the rejxirt ; check per- 
formance and prices with the forecasts and with the 
terms of the major contracts placed for the project, 
and j>erceive the reasons for variations from esti- 
mates. The technical staff then pass the reports and 
»hoir comments to the accounts staff, who check the 
figures, take note of the state of the capital expendi- 
ture and make any corresponding adjustments they 
think necessary in their own disbursement forecasts. 
If their study of the reports suggests that any change 
should be made in the capital estimates, they advise 
tin- C! >!•'(' management and the question is raised 
with the project management. 

When construction is completed, or sometimes 
when it is well advanced though not yet complete, 
the accounts staff take over responsibility for study 
of all further rc|K>rts, whether concerned with capital 
e.\|H'iiditurc or operating results, consulting the 
technical staff only in case of perplexity. The ac- 
counts staff who undertake this work have duties 
other than follow-up, but they are not the same as 
the staff who studied the original application for 
finance, although they have ready access to the ap- 
praisal staff in case of need. 

This procedure is not universal. In fact, there 
seem to lie several variants of it. Some financing 
institutions leave follow-up work largely in the 
hands of the staff that examined the original appli- 
cation. Some allow all reports to be handled by a 
specialist follow-up section composed of accountants 
who do no other work; its members may include an 
engineer or may call for help from engineeritig staff 
only if they think it necessary. There are possible 
drawbacks to each form of organization : a man 
following up a project on which he originally 
re|w>rted enthusiastically may be under a temptation 
to close his eyes to shortcomings which reflect on 
the quality of his appraisal ; there is some danger 
that staff whose onlv work is the study of follow-up 
reports may become Imred and. therefore, less effec- 
tive (this risk will IK- reduced if the same staff visit 
then projects from time to time, but this may be 
inadvisable if there ¡s ,t nominee director). The 
management of the financing institution must decide 
on trio liest organization in the light of the number 
and tvpe of men available, the kinds of projects 
involved, and the degree of follow-up control they 
consider it necessary to exercise. 

< apit.il progress reports will be studied to obtain 
c infirm.ition of the four main points previously 
listed when dismissing the form of the reports. The 
reasons for discrepancies from the original e«ti 
mates will lie sought and recorded and the appro- 
priate lessons drawn The consequences of any likely 
delays in construction or delivery on. first, the com- 
pletion of the whole project and. secondly, the cor- 
relation between different p-rts of the plant, will 
be considered Delays in starting tip the plant will 
generally result in a need for further capital, because 
pre production expenses such  as  staff  sataries and 

wages, rent, interest on borrowed funds, etc. will 
lie incurred over a longer period than was previ- 
ously envisaged. A delay of sixteen months in com- 
pletion of a project recently financed by CDFC 
necessitated increasing the capital estimates by 26 
per cent. If a delay is expected in one section of the 
plant only, the consequences of this will have to 
be assessed. In a fully integrated operation, it will 
usually delay the start of production as a whole. 
However, this will not always be the case. For 
instance, in a spinning, weaving and finishing textile 
plant, delays in completing the spinning mill need not 
hold u,i the weaving section if arrangements are 
made in time to buy in yarn of the right specifica- 
tion. Similarly, if the finishing section is completed 
first, it can go into production on bought-in grey 
cloth, thus minimizing the loss. 

Simply because finance is their main business, 
financing institutions are likely to look out for and 
detect needs for extra finance at an earlier stage 
than an industrial management. Discussion between 
them based on study of the capital progress reports 
could result in special action (either by management 
making changes in their organization plans, or by 
the financing institution using its influence with gov- 
ernment or with suppliers) to try to accelerate the 
completion of key sections of the construction, and 
in early warning of extra funds that may be needed 
as a rest-'* of delays that cannot be avoided. 

The follow-up staff should report to their own 
management on each project at, lay, three-monthly 
intervals during construction. The reports should 
be brief ; they will need to go into detail only where 
a project departs significantly from schedule or from 
the estimates. 

The management of the financing institution 
should require a statement of the reasons for any 
such discrepancies and ensure that the appropriate 
lessons are drawn. They could result, for instance, 
from mistakes in estimating or from technical mis- 
takes on the part of the management of the project ; 
defective evaluation methods on the part of the 
financing institution; inadequate contingency provi- 
sions in the estimates ; shortcomings of the contrac- 
tors or machinery manufacturers ; changes in design 
introduced for good—or for inadequate—reasons ; 
changes in government policy, as in regard to im- 
port duties, etc The lessons they teach may point 
to the need for an overhaul of the management 
organization of the project ; show up weaknesses in 
the financing institution's staff or methods ; or merely 
indicate the existence of certain pitfalls which there 
was no reason to expect but which provide a warning 
for future project evaluations. Every case should 
add to the experience of the financing institution 
ami contribute something to the reservoir of know- 
ledge >n which the project appraisal staff can draw 
in future evaluations. 

On receipt of each operating report (assuming 
that these are furnished once a quarter), the fi- 
nancing institution will make a simple analysis of 
it and compare that quarter's results with the results 
«f the correspondmf quarter of the previous year 
and. where appropriate, with the immediately pre- 
ceding quarter. It would, for instance, be of tittle 
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value to compare with the immediately preceding 
quarter in the caae of the fertilizer company men- 
tioned earlier. It will also compare the cumulative 
results for the current year with the results of the 
corresponding period in the previous year. A speci- 
men analytical table for use by follow-up staff is 
attached. It contains only the main indicators of the 
progress of the business; there is no need for it to 
include the other details which will normally be 
furnished by the project management, such as de- 
tails of the main items of production and selling 
and administration costs. The latter will, of course, 
I« noted by the accounts staff but need not enter into 
the analytical table, unless the business shows signs 
of being in difficulties, when similar analysis of these 
latter items may throw up useful indicators of the 
cause. 

An example of the use of that method was the 
case of a company manufacturing a number of spe- 
cial papers whose profits took a downturn. The 
financing institution (not CDFC in this case) asked 
for an analysis of the production expenses going back 
over more than a year, which showed a sudden 
upturn in the ratio of the cost of materials to 
selling prices; more detailed analysis showed that 
certain chemicals were responsible for the increase 
and this threw suspicion on the pricing policy of a 
new type of paper which had been introduced at 
about the time when the upturn began. Examination 
of the estimating calculations showed that wrong 
pricing of this paper was, in fact, the cause of the 
trouble. 

The specimen form attached is designed to facili- 
tate comparison of the current results not onlv with 
the preceding quarter and year, but also with the 
original forecasts (for as long as this comparison 
is thought useful) and with the annual budget, if 
any. It will be a matter for judgement whether to 
use this as a fixed budget, that is, to make no 
changes in the original budget and measure each 
quarterly or half-yearly report against it ; or to use 
it as a flexible budget, changing it each quarter in 
the light of new circumstances revealed by that 
quarter's trading. In making the decision, much will 
depend upon the financing institution's view of the 
ability and philosophy of the management. 

The annexed specimen analysis contains two sig- 
nificant ratios: untaxed profit as a percentage of sales 
and untaxed profit as a percentage of net capital em- 
ployed.* 

Fluctuations in these ratios probably give the best 
indications of the performance of the project. They 
are more informative than the plain figures of profit 
Take the following hypothetical case: 

«i 

'.'»Htal 
tmtloy*4 \t: ;r„|i 

Y—r • 1 1 
IQfiO 100 000 6Í1.ÍIOO 10,000 
>%! 100,000 fto.ono m.ooo 
1«2 100.000 75,000 1.1000 
19H 1J0.0CV) wot» 14.000 
1464 150.000 120.000 16,000 

»"Profil" for ihn  purpow U awrtainH brfore the ft* 
ductio« of inferni, •<> that trv profit »huh n comparai with 
net capital employed n th» »hoir profit tarn«! by th* u*c 
of a!l th« project'» capital, in. hiding that financed by han* 

The profit ligure has licen steadily increasing; 
between the first and the fifth ) ar it has gone up 
by 60 per cent. However, if converted into ratios, it 
will be seen that net profit in 1960 was 16.7 per 
cent on net sales whereas in 1*>64 the larger profit 
was only 13.4 per cent on net sales. In I960 the 
profit on capital employed was 10 per cent; in l'*>4 
it was 10.7 |>er cení, '¡"luis while profit a- au abso- 
lute figure has made what may appear at first sight 
to be very satisfactory growth, the profit margin on 
turnover has, in fact, fallen sharplv. while profit on 
capital employed has shown onl'v a very slight 
increase. The lesson from this will dejiend, of course, 
on the answers to a complex of questions stimulated 
by the circulation of the ratios, hut which might 
well not have been asked in their absence: were 
profit margins too high in I960' is the fall in mar- 
gins due to lower prices or higher costs? what is 
the present state of competition and the market? in 
what way has the extra capital employed been 
invested in the business? has the extra investment 
made in 1963-1964 yet liegun to have an effect on 
production or sales? And so on 

In addition to comparing the figures with previous 
results, comparisons with statistics of the results of 
other similar industries, if available,4 or the financing 
institution's own collected statistics of other com- 
parable projects may throw a useful light on the 
project's progress. 

It cannot be too strongly stressed that any in- 
dividual report should never lie looked at in isolation. 
Even the comparisons which have Ix-en mentioned 
may give a misleading picture if looked at alone. 
The study of rich rejiort must IK- made in the 
context of the progress of the entire project, going 
back to its inception or at least three or four years 
There is much to be said for the same memlier of 
the financing institution's staff remaining in charge 
of certain projects for a lengthy period. If this is not 
possible, each newcomer taking up the task should 
always be required to make a careful study of the 
history of the |»rojert and familiarize himself with 
the previous pattern. Any other course is hound 
to lead to misconception and perhaps to unnecessary 
alarm. This is particularly so in the more volatile 
industries, those which are subject to great fluctua 
tions, such as jute manufacture or mining and 
smelting. What appears to l>e an alarming state 
of affairs in one year may turn out to tie only a 
stage in a series of cyclical fluctuations which will 
show satisfactory results over a |ieri.>d of years 

If the financing institution's follow up staff is 
sufficiently large, some refinements on the study 
which have been already mentioned may I* found 
very valuable One is to maintain an index of thr 
ratio of profit/sales and the ratio of profit/capital 
employed, taking a (»articular year as 100 This will 
show the management of the financing institution 
quickly and pointedly the pattern of  variations in 

* Y'w m«tanre. hV detail« ponhihed by th* t'nitr.l King- 
dom Board of Trad» m h ( ornimi Trend*, No IZ2 (Iferem- 
fcrr IMJ», pp «ai xxiv, ami No. 136 (February l%5), M 
vili X : ami t.v thf Mtrmtry of labour m Sl.iHilut im /» 
omti, 1'ruri Imflnvmrnl mj PmdtuHtm No I " *.j,n! 
1*62, pp 4M-67, am) No * <W.»rrh Y*A), pp V, Î7 
(HI* SO. London) 
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tliesc ratios, and should help sound a warning note 
at an eariy stage. Another graphic device is to 
maintain charts for the project showing, say, quar- 
terly production, quarterly trading profit and quar- 
terly ratio of profit to capital employed. These 
charts, once started, can very easily and quickly be 
continued each quarter as the reports come in. 

It is inappropriate to discuss here the method of 
scrutinizing the quarterly reports in detail; that is 
something the accounting staff should decide and it 
may vary from one industry to another. 

The following general comments may, however, 
be of interest : 

(a) Regularity in providing returns 

Sometimes the first indication of trouble or of 
management failures is delay in the provision of 
«iterating returns. Speedy. pro|>erly extracted op- 
erating and financial information is needed by the 
project management itself to enable it to keep proper 
control of its own business. If thi.« is prepared at 
the right time, it can l>e easily used as the basis 
for the returns required by the financing institution. 
If the returns are late, the financing institution could 
justifiably suspect failure of the control system with- 
in the project, or reluctance to disclose poor results. 

(b) Cham/es in stock levels 

Stocks at an unseasonal level may be an early 
danger sign. If they are too high, this could IK- due 
to such causes as («or salesmanship, deterioration 
in the quality of the product or its obsolescence or 
failure to meet strong domestic or external compe- 
tition These are not the only possible reasons: 
some external or temporary factor may be respon- 
sible, lint it provides an indicator which should 
normally he followed up. 

(c) Movements tn the figure of debtors 

Increases in the figure may indicate that the com- 
pany is giving too much credit or for too long a 
period, or is making insufficient inquiries about cus- 
tomers' credit-ratings 

( d )  Chanties in the overdraft or cash avatiable 

These could provide indication* that the company 
ha* ton little working capital; or has been using 
liank facilities to make exjieiiditure which really 
ought to I* financed out of long-term capital ; or that 
it has more cssh than it can usefully employ in the 
business. 

(et  Slow groutk of production 

In developing countries, where trained labour is 
stane, ami every new factory will probably entail 
some training of workpeople, the operating returns 
nay throw light on the progress oí the training 
programme  If production falls behind the estimates 

in the early days, it should be remembered that 
this is one of the factors which merit inquiry in 
addition to the other possible causes, such as in- 
adequate stocking of raw materials, excessive ma- 
chine stoppages due to mistakes in design, and so 
on. 

CONCLUSION 

This paper endeavours to sketch out the subject 
in broad lines, indicating the whole field which may 
be covered in follow-up activity (although without 
going into matters of detail). However, it is not 
intended to suggest that every institution or authority 
which conducts follow-up activity should adopt all 
the measures described. The limits observed must 
be judged in each case according to the facilities 
available, the particular interests of the financing 
institution and the ability and manpower of the 
management of the project. Clearly a project man- 
aged by one man, with a total of fifteen employees 
and a capital expenditure of £25,000, would not be 
able to provide such full and informative information 
as a £2 million project undertaken with a staff of 
experienced accountants, engineers, etc. Moreover, 
an institution which provides finance always in the 
form of well-secured loans lent only to projects 
whose management is highly experienced and trust- 
worthy, need not insist on the same degree of 
reporting, or seek the same degree of supervision, 
as one which has provided finance as an unsecured 
loan or as share capital, or where the ability of the 
management has not been fully proved The extent 
of the information required would be different in 
the case where a parent company is supervising the 
business of a subsidiary company compared with, 
say. a government development corporation receiv- 
ing reports from a project in which it has made an 
investment but in which it has only a minority 
share position, or a financial institution which may 
bave no real interest in the development as such, 
but is concerned only with the safety of its own 
money 

The job of management is a demanding one. It 
requires a high measure of concentration and the fi- 
nancing institution should avoid creating unneces- 
sary distractions. It must obviously have all the 
information it needs but it should define clearly 
for itself the limits beyond which it need not go, 
and avoid imposing on the management the burden 
of providing more than is really needed. The financ- 
ing institution will at the same time help itself, be- 
cause it will have to employ accounting and clerical 
staff to examine the returns and will be incurring 
unnecessary expense if the returns are longer or 
more detailed than is really necessary for its pur- 
pose. 

Finally, it is necessary to streu the great im- 
portanee in nearly all follow-up work of establishing 
and maintaining good relations between the financing 
institution and the management of the project, and 
fostering the concept that de- »lopment is the subject 
of a continuing partnership relation between them. 

2n0 



ANNEX 

SfKIMEW ANALYTICAL TAIL! M* UM IV THE FINANCING INITITVTION't fOLLOW-Ur  STAff 

Anmlyjù of optrting progress report: Quarter enémg 19 

Q—rterty ftnttt ( „mulin .• /(»«»« 
ferretti invierne At Prévient      At ltrrumt lad.-t 

fettkeyem" „„.„••• M,«rt—  Act**      ye~     imûUci   Ac„.l     ZT'M* porter"' tntttU*"'   Arimi      year     hnderUd   Acttul      uai     ( l<i   tot) 

Total net capital employed  
Production Ja nráti  
Production M percentage of capacity      . 
Sates : Unit»»     

Price     
Other income   
Proét before intere»» and tax 
Prodi before tax 
Net profit before intereit and tax at per- 

nntan of: 
(a) Sal«     
(fr) Net capital employed  

Stockt other than finished goodi 
Finirhed ttocki  
Total rtocki     
Trade debtors   
Trade creditori    
Bank overdraft    
Net carrent aaaeti liabilities 

• If the protect taaaafactam i aawsbrr of different prodactt, a Hue ihoakt bt allotted to each product 
**TMi cohana wiH be ated for oarr a limited period; tee welkin B 2 (c) «bove 
•••These coeaaaw are optional; tee section BJ above. 
ATalr. This forai tboaM be med oat* by fofew-ap tuff. The project waaagtmeni should never be anktd to complete H 



XXL   FBOCE9S AND STO EVALUATION FOB TIB MON AND STEEL INDUSTRY 
IN MEXICO 

fcy Carina Qnsntassa, 

A.    KvAl.l'ATION    Or    ISON-    AND   STEFX-MAKING 
PROCESSES 

In this part of the paper, the author» explain the 
methodology used by Nacional Financiera, S.A., the 
official industrial development agency of Mexico, to 
evaluate different iron- awl steel-making processes, 
in relation to the availability and price of several 
resources. Kvaluation of this kind is of great interest 
to Mexico because the most important iron ore 
deposits are relatively far from the coking coal 
sources, and relatively near to hydroelectric power 
m one case, and to non-coking coal in another. 

J xplained in a very few words, the evaluation 
procedure consists of: first, determining physical in- 
puts per unit of production corresponding to all 
the applicable ptocesses; secondly, making the prices 
of those inputs vary between minimum and maxi- 
nitini possible values, and thirdly, finding out the 
impact of those variations on the total cost of iron 
and steel. From the very beginning of the investi- 
gations. Nacional Financiera wanted to produce a 
work that would lie useful not only to Mexico, but 
universally. For this reason, the results were given 
as indexes, insti-td of absolute cost figures, and the 
prices of inputs vere expressed as maximum (plus 
»igni, minimum (minus signi, and medium (m) 
priors, instead of using specific figures. 

liy means of «in electronic computer, it was pos- 
sible to introduce in the study all the possible com- 
binations oí iron ore reduction and steel-making 
processes, and all the probable combinations of price 
level«,  <•{   the   oijuts.   Annex   III   attached  to  this 
Ciper shows relative costs for 4.332 of such corn- 

nations, corresponding to 7h combinations of the 
siderurgica! activities described in t.iMe I of annex II 
and 57 combinations of input prices. They can be 
used not onlv to determine the relative adventages 
of one nrorexs in relation to another, in a particular 
price situation, but also to ascertain the sensitivity 
of steel coats to input price variation 

The figures of annex III were used for the pre- 
hminarv »election of the possible manufacturing 
processe« for the future Mexican iron and steel 
»dustry. in relation to all the locations which at 
•rst sight seemed to have some advantages as sites 
lor the plants Once this was done, the production 
cost« wer« recalculated with more precision, this 
time using actual prices of the inputs. The use of 
the tablet thns resulted in a considerable saving of 
time and effort, inasmuch as the precise calculations 
were made only for a relatively small number of 
alternative locations astd mamsfaeturing processes. 

Varfa.« 

The hardest part of the process evaluation work 
was the determination of input coefficients, starting 
with the production of sinter and coke and ending 
with the rolling of sections, flats and seamless pipe. 
This work waa done by Nacional Financiera in con- 
sultation with national and foreign experts, and 
taking advantage of published information, which 
unfortunately is rather scant.1 

As it may be seen in tables 2 to 6 of annex II, 
the coefficients were arranged so as to form column 
vectors, which in turn were grouped together in 
matrices Kach vector corresponds to one manu- 
facturing activity.8 The minus sign means an input, 
and the plus sign means a product or by-product. 
All the inputs are given as per unit of the main 
product. The left side of the matrices consists of 
two parts : the upper contains the linear inputs, that 
is, those directly proportional to the level of produc- 
tion ; the lower part shows the non-linear inputs, 
the behaviour of which in relation to productive 
capacity can be represented by means of logarithmic 
equations, formulated with the data given.» 

The linear inputs are in turn classified into 
exogenous and endogenous, depending on whether 
they originate in activities different From the iron 
and steel industry, or within the industry proper. 

1 Books l/nited Nation«. Problrms of the Steel Making 
and Transformino Industries m latin Amtr-xa (United 
Nations publication, Salti No.: 5MI.&é), voli I imi II; 
long-Term Trends and Problems of the hurofean Steel 
Industry (United Nation! publication, Salea No. : éO.II.E.3) ; 
( ompansim of Steelmakmo I'rm esses (United Nat toni 
publication. Sal« No tóll E.4) ; W. Isard, 1. Schooler 
and T. Yietorisz, Industrial Comptes Analysis Wiley, New 
York. IN?. 

Periodical publications: Metallurgie (trantlated from 
Ruinan), New York, Journal of the Iron and Steel Insti- 
tute, London; Stahl und Bisen, Dusseldorf; Journal of 
Meto!*. New York, Relitta Latinoamérica ¿e Siderurgia 
Santiago, (hile 

»For the purpose« of this type of work, a« "activity" is 
defined as the transformation of Sued propartJoM of inputs 
into fixed proportions of producta and by-products. It can 
be expressed as a function of the principal input or the 
principal product A column vector it a Bistri* with only 
one column 

* The euuationa relating investaseli« and laksxtr with aro- 
1'iilive rapacity are the (oHowHtf: 

/. .    I»' 
KKK Km*** «s» i  • >,., . 
"'••è* wsas» sswrasposat ts> prodasctret 
and C. r—jstHiii») ; • and ß am «as 

• Nacional Pmaawwra, S A , Meneo 
ins 
reus» «f irsflStj 
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The indirect cost inputs do not appear explicitly 
in the matrices. They have to be calculated by means 
of factors, as a function of investment, or labour, or 
both.« 

In order to calculate cost» satisfactorily, it is pref- 
erable to "integrate" the coefficients of the serie', of 
activities that form a total manufacturing process. 
When this is done, the process can be expressed by 
a single vector, in terms of exogenous inputs only. 
An example of the integration procedure is shown in 
table 7.« 

Although this paper deals only with the method- 
ological aspects of the subject, it is important to 
state some of the assumptions made regarding the 
nature of the exogenous inputs. The figures are based 
mainly on Mexican data ; they reflect average charac- 
teristics of the resources. Thus iron ore is supposed 
to have 60 per cent iron. Although sulphur, phos- 
phorous and silica are not recorded in the matrices, 
they were taken into account implicitly in the cal- 
culations. The ash content of coke is about 20 per 
tent. The manganese content of the manganese ore 
is 35 per cent, and the heating value of naturel gas 
and fuel oil were taken as 900,000 kilocaloriei per 
100 cubic meters, and 1 million kilocalories per i 00 
litres, respectively. Other assumptions may be seen 
in the parenthical figures in the tables. 

4 The factors used in this work are the following • 

Lahor r«< Cmfilai fort 
factor factor 

Supervision                                                 0200 
Maintenance      0.100 0.0.W 
Social security and welfare      OJOO 0005 
Administrative cost     0.150 0.006 
Depreciation 0.050 
Insurance 0.010 
Opportunity cost of capital 0.080 
Others 0 550 0010 

TOTALS    1.200 0.1« 

These factors arc related m the following equation, ex- 
pressed in any monetary unit; 

1 20 Cl 4- 0.19/ 
c, = f 

in which Ct is the indirect unit cost; Ct it the annual labour 
cost ; / is the investment and T is the yearly productive 
capacity, in metric KM». For the purposes of the Mexican 
study, the price of labour was estimated at $0 60 per mai- 
nour 

The refractory expense was estimated ai follows, in dol 
lars per ton of pig iron, or steel. 

Koémctiom Stori-m—kni 

Blast fanne« 07S Open hearth 4 4f* 
Electric   furnace 0.80 Converter ofW 
Electrice furnace with Klectric furnace 

pre reduction 0.80 With scrap 1 12 
With sponge iron I.JH 
With pig iron 1 6X 

* The calculation mechanism is as follows : if ".V" t>»ni of 
pig iron (betide* many other »puts) are required tu pro- 
cure a ton of ttetl, ">'" hat to t* multipli«! by all the co- 
effiçMMt pertaining to Use pig iron activity; the coefficient 
"Jf". expetMinc the sir-ter necessary lor psg iron, will h*ve 
to be wHigli»a by the coefkatnt riwrtiarâiting to the iron 
ore which goes into Cile nuking of timar, m order to obtain 
the coenVtent iwawaaing the aatosam of iron ore which 
m the farm of p% iraa it nrrtttary far one ton of testi. 
the ecuttimt Micating the ¡ran or« ¡ntroaaced directly 
to the Heel-making furnace will have to be added to the 

that rslnilfmJ, 

Investment includes construction, basic and aux- 
iliary equipment, service equipment, simps, -pare 
parts, engineering, erection and offices. 

It is pertinent to say that a determination of 
physical input coefficients for several industries is a 
task that one institution alone cannot do properly, 
if the coefficients are to be kept constantly up to 
date. This meeting provides a good opportunity for 
organizing co-operative work of this kind .mimiR 
institutions whose job it is to evaluate projects and t:i 
programme the development of the industry. 

Besides their use in process evaluation, the input- 
output coefficients were employed as tools for the 
projection of the future needs for raw .naterials 
and productive rapacity of the industry. This was 
done by means of physical input output tables or 
matrices, which not only reflect the demand for tin- 
different materials, intermediate product«;, fuel and 
electric power, but also express the interrelationships 
among different sectors of the industry, and even 
with other industries which either supp'v materials 
to siderurgy or use iron and steel products as taw 
materials. 

The fact that the matrices represent .-onditions of 
equilibrium between inputs and products, itisidi MUí; 

return scrap and non-recoverable wrste. and IM 

tween production and consumption. COIISMM-MII; 

imports and exports, helps keep under a sort of 
accounting control estimates that usually luv t- 
complement scarce statistical data. 

Imports and exports of siderurgie, al materials or 
products are of  little   importance  in the ..i i 
Mexico. For this reason, they are talen into ace-,nut 
only in the balance, at the bottom of the m itnos 
For countries with considerable foreign trade m 
this respect, each of the input and product lin« s of 
the matrix can be trebled, to show rrodnetmn. un 
ports and exports. 

Table 8 shows the basic matrix for the Mexican 
iron and steel industry in l°/).l. and table I i- the- 
projected matrix for 197S. The latter is has, I ,m 

the input coefficients of tables 2 to f. but it is m. ,,'v 

an illustration made especially for this paper mas 
much as the decisions on locations and pore•-»-, for 
the future Mexican iron and steri industry have not 
been yet made. 

It will be of interest fir tins audi« M .« 'o In.,A 

that, in its industrial programming, N'a« i >m' i man 
ciera is trying to us«» physical input ou«: •» ,-•>,,, 
for most of the industries Hv mean, ,| pn. . ul.lcs, 
and the inclusion of monetary input win h ,:< o ,t 
expressed in the coefficient matri« « -. ile mp u .,u>¡ l:< 
tables are transformed from phv-nal into •tvne-irv 
units, the purpose is to interré! •*> table, beloTiiroit; 
to different industries, as well as to interrelate- r, 
dustry with other sectors, by means if tli<- ,•• -,•- -' 
input-output matrix for the Mexican rconmm whirl. 
is being prepared jointly by the ministry <A \>m•- 
»nd the presidency of the Republic, the Itanl .,f 
Mexico and Nacional Financiera. 

B. SIT» »v»Lf*Tto)« 

Once one or snore proce*t rocnbi ritt r»;   afr „ 
tacted by the  procedure  explained earlier   in  this 
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paper, the more accurate calculations of Heel inget 
costs for different sites and several manufacturing 
processes are made by means of two sets erf figures. 
For one of the sets, the transportation of iron ore 
and coal was computed with the actual freight rates 
of the Mexican railroad system. The results ob- 
tained in this way express the worth of the site from 
the point of view of private enterprise. The other 
set of figures was based on freifht rates, adjusted so 
as to reflect "shadow prices" or "accounting prices" 
for transport, which represent what the nation ac- 
tually spends in fuel, labour, materials and deprecia- 
tion, when transporting a load from one place to 
another of its territory. Although shadow prices 
were used only for transport, h may be said that 
the results arrived at by using them reflect the worth 
of the site from the point of view of the national 
interest. The results obtained by employing "virtual" 
prices better reflect the interests of private enterprise. 

The -eason for using shadow prices is that in 
Mexico actual freight rates do not reflect the national 
expenditure. The general average of what the rail- 
roads collect is less than the coat of transport and, 
as far as siderurgy is concerned, the rates for trans- 
port of minerals are too k>w and those for finished 
products too high in relation to the actual cost of 
moving those materials. The graph in annex I 
shows the differences between actual and shadow 
freight rates for Mexico 

Because total costs or prices of minerals, coke, etc , 
as influenced by the present freight rates, cannot he 
called actual, owing to the fact that in most rases 
the Having or selling of them has not yet been 
established, it was decided to name them "virtual" 
costs or prices, in order to avoid confusing them 
with those handled by the existing iron and steel 
ciimtwniet, which would he truly "actual". 

When estimating cwts, no attempt was made ta 
get rinse to the figures actually recorded by the 
existing mils The objective was rather to arrive 
at a art of figures calculated alt with the same 
rriirrion. »mre in a studv of this »art what matters 
most are Ihr relative values, rv<i the absolute ones 
Furthermore, u Miai costi »re Kcnrratty distorted by 
fact >r<< which <lo not l*l<>tig to the realm of the 
mummies of the tndti<>trv 

TaMe 10 in annex II illustrates the reiative costs 
of steel «gote sa ama* preselected locations, as com- 
puted for what turned out to be the most auètabte 
manufacturing processes. It is interesting to point 
out that, as the distance between the site and the 
iron ore deposits increases, the costs différences 
computed with shadow prices of the monts tend to 
be more significant than those obtained by using 
virtual prices. The location of other factors of pro- 
duction, such as coal, coke, limestone and electric 
power, do not seem to matter very much in this 
respect. 

Manufacturing costs are not, of course, the end 
of the story. Finished products will have to be 
transported w the steel users, which are not con- 
centrated m one point but widely distributed, ac- 
cording to a particular geographical structure of the 
market. From the national point of view, the best 
site is that which would minimise the total national 
cost of producing and attributing steel from all the 
planta—the projected new one and the existing 
ones—to a market denned by its given geographical 
structure. The problem was thus one of classical 
transportation linear programming, and it was re- 
solved with the aid of a Control-Data 170-A com- 
puter, in approximately four hours of computing 
time. 

The calculations of minimum cost were referred 
to a distant date because a large steel project started 
now will not be m normal production before five 
to seven years. At it was not possible to forecast 
with accuracy the future geographical structure of 
the market, it became necessary to play with several 
hypotheses of structures, as indicated in table II. 
The conclusion in this respect, as may be seen in 
table 12. is that, although the geographical distribu- 
tion of the market is an important locations! factor, 
significant but reasonable changes in this respect 
do not significantly alter the results of the minimisa- 
tion of the total national cost of producing and 
distributing steel for a given location Furthermore, 
in general, relative differences in total virtual costs 
are not very signincant, but absolute differences in 
monetary lermi are quite relevant. In the case of 
total shaodw costs, differences are important in 
both relative and absolute terms. 
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ACTUAL musa* 

ANNEX I 

l*TM   *«•   «MAW«   HMI   e*   TM   «ATM,   At   I sin   IM    i Al . i l «UNI; 
T1AMNM  CMTS 

I    I    T    I   T   !   1    !    !    I   T 

ANNEX II 

Taau I. UtT or TM •ixTT.tmii rrm aux acnvrrir» i»(n MD IN THIS ST> IV 

Attui*) 

1 
II 
iJ 
1.J 
1.4 
IS 
II 
2. 
21 
3. 

11 

M 
JJ 
J.4 
JJ 
J4 

Î.7 

Smttr protttot 
WaaHH coal and natural gai 
Small mir plant« 
Waafcad coal and (utl oil 
Cok« Wee M and fuel «I 
Colte briet« «ad natural a** 
Iron ort fine«, coat breca« awl fwl oil 

C»*# 
Normal eoac production vector 

P\§ r>w> 
(a) BUit funmt 

MW* Matar ; nataral gat actmg at ftacl tad M 
redacag agent 

Í9e% Matar ; lad oil 
10»% tinter; without aaia« brdratarboni 
99% tiater aad 10% iroa ore ; natural gat 
99% tiater ana J0% ira« ore ; f Mel eM 
99% Mater tad »% iroa ore ; witneat b*4re> 

M9% iras ore; «antral aaa 

ÌM 100% iron »n- .  fuel   >il 
i1* m% iron utr 

(b) hitctTH furnmtf 
110 IUU% tinter,  i<<«e  »rof rokr hen ir 
J 11                 100% «inter,  anthrantr 
•J 12 J"% mater aro! M)% trim • >«, toar im! coki- 

liree/f 
111 Vl% «inter  aint  9tt%  iron   .rr. ¿nthr*H» 
3 14                 10O9t iron i.rr    rohe «id lok* t/rn« 
J.IS                100% iron ore. anihrauie 

(e) klfctru   fumate  ml*  »r» rreW'fcm 
3.16 100% iron orr ,  cuke 
3 17 HKP!?, iron ore,  anthr». n» 

(«1) Sfimt/t ava 
3 1» 100% linter 
3 II Vi«*, unter ami 50% iron or« 
Ì 7) 100% iron ore 
4. Saw/ mfftf 

ra) 0*r» ararfa í SW«»r«/ Vari» | fur-otr 
4.1 6i% aig-iroa nari JS% tcraa, with iroa ore 

2*5 



ANNEX H (a 

T«u I. LIST e» n» tarr-mvm» mi luu JM.HUm» matm IM mn nvwt (comtmmté) 

HZ! 
Al *&% »ag-iron and 35% »era* ; oxygea 
43 00% aág-irea and 40% scrag ; ostygea 

(a) fim»f)»ri 
44 Lmt-Doaawfti (L-Ü) 
45 KaMo 

(c) tUctrit furnëti 
46 Sponge iron and iron ore 
47 Sponge iron; oxygen 
4M Sc ray and irta arc 
4.y Scrip ; oaygta 
410 Pig-iron and Krap, oxygen 
5. ( aêlmt/i 
51 Ingot nwsilrlt (normal vector) 
52 < »thei- producto (average inen* s ) 
5 3 Steel cartings (average inputs) 
6 F Urti 

(a) Shbt 
ft! Blooming Null 
6¿ ContMHtotti carting mill 

(a) Hoi r««W products 
6.) Strip ; StecM, or reverting mill 
64 Strip; temtcraitJBuou« «till 
6 5 Strip; continuous mi H 
66 Sheet i aver 3 mm thiclmeta 
6.7 Sheett Mnder 3 mm thkhaeae 

(c) íoíd r#*W froten 
AH Strip;   aeatkoMimtoMt mill 
h'í Strip; eonttmioii» mill 

610 

ell 
6.12 
7. 
7.1 
7.2 
7Ì 
7.4 
7S 

76 

77 
/.B 
7.9 

7.1« 

7.11 

7.12 

713 
7.14 
S 
HI 

Sheets 
(d) r«VNHV 

Ettctralytic prereet 
Mtlhé NIlMW 

Bloomt; cantiantmH catting mill 
Bttlet; ri urtami "•" 
BfHin , COnCMMaTAMIB IRHt 

Heavy   weight   atclmm;   semi-cemt inlaw»   mill; 
HM^pVH   VarBfg     trw    Rnl 

Heavy weight sections; contianscme ariti; heigiM 

Rail*; aemi-tontHMioiii mill 
KgwW t  CCfVMrMMlCMIv   Pretil 

MWInl     vPVaTflVYt     ^WaPWlg* |     BVBA«~vlJvTXMHavt6v    aVnwflg p 

RMMlt t9»/M* tlw MM 

awAOJVBWaBVJl    vtrwA^pOOS»    •^*ÏWI•Fm y    •5wJPÄm•f^awaWJl«l    a^prtvt       tvOsTarOJIOYAf 

«ver M mm 
Light   valgili    sections;   semi-contitMiosit   miR; 

height tamltr 31 mm 
Light  »light  pactions ; eontimoui  mill ;  height 

ander 3t atta 
Wirt ; temi-coatinuoui mill 
HWidM *    j*a^aaav4Émâalana>lil    fammH Tf ITV f    t,wjnmtiinw^ntâwantw,    gtjnnnff 

SnmUu *•>*« 
Seamless pipes ; pitger rolling mill 

TABLE 2. PHYSYCAI. mrvt-owrrvi cearncawr» pox T» rtoeirnoM or «INTBB AHB COM 

(MHrie tout) 

Simttr 

Intuii 

linear uogrnnu vtftrit 
Iran ore (6ft"# Fe) 
Washed coal 
Klertrir energy (ItWkWM 
Nattrrai gas (lOOm* = 0.*x IO*KCal) 
Lime st one 
Fuel otl (100 Its ^10» KCal) 
Minerai fine» 

/ mtar mdonerumi inpull 
I ike fines 

I'r 'duili and byproducts 
Sinter 
( »ke 
Cuke gas (UM m» S) 
dike ritiri 

\onkth-ar trogmoui mputs 
Annual capacity  ( 10* t/year ) 
Imeititirnt (10* dollari) 
E»portent investment equation 
I »hour  (m-h/t) 
Exponent tabor etntatiori 
Capacity limit» considered. 

Lower (10» t ) 
Higher (10* t) 

1.1 11 1.3 i* M 1.« 
Ce» 
tí 

-0936 -0°» -0.936 -0M6 -0.M6 
-«.«75 -0.07S -0.075 -1.370 
-4.1»» -0.100 -01» -0.100 -«.to» -«.MO 
-«OSS -00SS 
-0.11« -0110 -0110 —0.110 -01W -».ito 

-0.M0 -0.050 -0OSO 

-«OSS -0.0S< 

-0050 
-0*36 

-O055 

+1.010 + 1.000 + 1.N0 +1.008 +1.0» + 1.000 
+ 100» 
+0.24» 
+0.110 

1500 0.170 1501 ISO» ISO» ISO» 1000 
5.710 0079 57*9 576» STO» STO» 40.40» 
6610 0.700 061* 0610 OMO 0*10 OJO» 
1.500 3000 ISO» 1500 ISO» ISO» ISO» 
• 509 »¿000 OSO» »so» oso» oso» oso» 

0.500 0.170 0.109 O.S00 oso» OJO» 0JJO 
¿500 OSO» 2.M0 2500 ¿SO» 2J08 1230 

S.mnt. laihttrrial Progrtmming Dfrviei ion, Nacional Financiera, S.A. (afexkx). 
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TMU J.   POYMCM. iKwt-mrtriji cwmcimTi 

'•*•»  u     u      u     u      t.i     it     T.r 
Lmtf iiwucHoui inputs 

Iron ort (Ff 60%)   —O.*»   —6.600   -OS»   —| «fl 
Peltrti 
Wathed coat   
AntttraciM   
Linurt««« —0.2»   -6.200   -6.200   —0308   —0.308   —«300   —0.4« 
Uwck lim«  
MangMMw ort (S$%)  —6.645   -864J   -«045   —0041   —0.045   -0045   —0.045 
Kluorsaar   
(»raahitf 
Ttlflat9/n£f'41   tlaWtf(Kiafl 

Namral g« < 100 m» N - 0» X 10» KCa») -LOW -1.800 ~|.00i 
S»««• -1»» -19» -1000   —1.000 —1008 -1.0»   —I.OW 
Electric emriy (100 kWh) —0.350 -4350 -0.350   —0350 —O.JM -0.350   —©.JS>1 
Wa*wl«m» -01J6 -0.150 -0.150   —01» —»IM -4.1»   -6.150 
FMIOU (IW lt>IO* KCil) -OJIO _o«0 

l.mtar enévytnomt m fut s 

Si«t«f (Fe J6%» —1710  -1710   -1710   -6.6SS   —O.Í55   -4.155 
Cok« (X% aih >        -0.J»  -6 SKI   -4)700   —0.558   —0638   -6750   -©.600 
Cok« treta« (30% »»h) 

Prnémeis tut byproduct! 

i3*'""' +i.«o +i.o» +i.eoo  +i.»o +ie» +i.o» +1.001 
Sponge iron 
Bla»t furnace gas (10« m> N) +2.624   +2.772   +2.800   +2124   +2.972   +3.0»   +3.024 
Electric furnace fa* (1,»0 m» N) 
S1"H -f 0.591   +0.611    +0.631    +0.401   +0*21   +0.6JI    +8611 

Nom-huear txogenttu mfuli 

Capacity (10* t/year> 1.000 1.0» 1.000 1008 1.060 1.0» 1.0* 
Investment  (10* dollari) 46.0*0 43.J» 4*1(10 430» 47.300 51108 46.W0 
Exponent invettrnent equation 0.640 0.640 0.640 0648 6.640 6.6» 6.640 
Labor (m-h/t) 67» 07» 0760 0768 67» 67» 6760 
Exponent labor equation U.SW 6.5» 0 500 65» 6.500 6.5» 6.501 
Capacity limiti considered 

Lower (10* t/year) 0400 6.6» 8406 8406 6.4» 6.4» 6.400 
Higher O0«t/year) 1508 1.5» 1506 15» 1.5» 15» 1.500 

Simrct   Imtotrial PrafrMMMNf DiviweN, Nacional Financiera, S.A. (IíMúC*). 
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-1.600   -1.600 —OMO   -«.180   -I 600    -IMO   —1.600   -1600 -1.750   —l 500 
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+4.4JI   +0.411   +0472   +«.412   +0.4*7   +«4*   +0.5«   +«.522   +4.471   +«.471 

1.000 1044 144» 1.4» 1«» IM» 1.» IM IM 1«M I.M0 14» 10» 
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».«40 • 641 •J» «7» • 750 •7» 47» 07» 4.714 • 7» •754 4750 0750 
074» 4.74» •4M • 4» 4.4S4 «IM • 4M • 9» •M» 4490 • 450 0950 04» 
»500 em 4M» • M» •J» •J» •Ml • M» 4M» • M» 0 54» 4540 0 5» 

»404 0.4» •JH •JH «JM •JM •JH «JH •JH 0JH • JM 0J4S O.JW 
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a.   FavMCM. imtm-mmvt «Anm 

(Me** 

fregarli J CrfMs9*jNcYarJäjaf| tnéuilf 

M». St—I 

Ops» 

faMSO» £5 mStii» T—i '«#•1« ?* 5cr idLt 
/.tarar fMa§*mm mfmlt 

Iron ore iju.on 2S4.SS9 1.1.» JMM \,**»<*i 
Eaofraasii scrip . 174,7» mm aju 71 J.I 1J 
Coke              ...     .                        . ott,3M MM MaV5M 
l.tNIestone mam 46JM 34.M9 Wl 415 »W 
Lime                                                    . 4JIH 12,4*4 SUM 
Manganese ore                                    . JQMM WJM JHVJJ4 
Ferroalloys U MO Il J» 4M 2S.SI1 
Fluorspar 5,m 4,2» M.MS 
Graphite electro* 7.J» 5,244 1243« 
Sodrrbrrt electrodes                  ITM *.7M 
rari oil (M* Hi.)                (1*1 J) (1*12) (12».7) 
Natural «a. (10* m» Ni <I2») (47.J) (*».J) 
Electric energy (10» kVYhl (2*1) (1.4) (23.1) (4f4 9) 

6JMM 

(M) 

3S.M9 

(552.Ì) 

2,499,411 

(141.1) 

Toi»! txogtmtHu wilwa)  2JM.7W JtlJJft JOS.lti 

Limtr mdoifrnotu mfmtt 
Fit ira« lot stocl-maltint  7«4,6* M.1M M».74J 
Spante iron  M»,74J» mjm 
Return Krte  241.4M 216.M« 4N.421 
l.*pen hearth steel 7JMM 
Electric furnace steel 2MJM 
lnfot rnowldi  «VI 21.J4B 

Ja,lM 

n.m 
Tolti endotrmmt mttmtl  IJtt.l» 4M.M4 i.mjm «71,»1« 

Fmitkid proefcsr f« 

Flat ratted products 
Rolled Mettons, Uri and wire . 
Rails     .                        
SramlcM pipes       

Tolti jmitkfé ¡roditeli 

Total mp%ti         2,2a*,7» *I,JJS 1,370,2» I.MÌ.57Ì 71.102 i/mm «T14M 
—Retter« scrap                  11, IM 22.7M 5,042 M.M2 21M» 

Wastes and others         1,4JJ,6M *1,oJi 144.IW 171JM M.JJ7 1JW.HI 4ajaì 
--National  production  turn le».7M l,155,Mt M1.9M 54,423 1.M2.12J 7M.9M 
+1 «ports                 22,4» 

7»,J» =Total supply WJieo lr»,700 l,15S,M0 M2.M0 J*,423 3.M2.123 
—ï»ports m JN 15J.A» 
zrAppareat consomption m.m 1W700 1,154,7» Ml«» M.42) MHJB 174,7» 

• The total supply of pif-iron and «crap is slightly Cafrereat freni their una aa iapati ia 
» The production Atures of rolled products »pressed ai iagoti have atta adjusted a» that the* 
• The tálala are based am the relative participation of the steel-consuming industriel ia lf*2. Sat aa 

Thii ia their 
wiW   aa»*?   ••»•MjaWoWy      9m    aravH 
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Coa» 
ir) IfWWOItC 
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MangantM ort 
Ftrroalloyt 
Ftaortaar 
Graphite etectradtt 
Six»»rb«-f thtetraaVi 
i>«y«m 

Fori oil  (It* It«) 
Natwat gat (M* ml X) 
Electric «wrar (W* kWh) 

Tanaf rtojfflHM —«ma/ 

Í.MMT MaVf MMMM aV*>* 
»1("f«vM  TO«   NMI nwClMf 
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TABU 11. HYPoraists or GSOMAMIKAL Mmrei'TiMf •* 
NON-NAT MIX» STML WWITTS 

(Percentages of total market) 

TM  MAIMT 

«•4M 
ttyf«tíui0e 

A 
R 
C 
I) 
E 
F 
G 
H 

TOTAL 

510 hOO 409 450 540 45 J 45.0 49.0 
4.0 Ì3 4.» 3.5 42 3.6 4.0 4.0 
ss 41 61 4.4 5.3 44 5.0 50 
IO «5 9.S 71 • i 7.1 M • 0 

15 0 12.2 1*4 230 MO 134 15 0 201 
S» 4.1 6.1 44 S3 44 50 30 

MO 8.2 12.3 IJ 10.« 200 16.0 MO 
20 16 2.4 18 21 1.1 2.0 20 

009 1080 1000 1000 1000 1000 1000 100 0 

T»m 12.   TOTAL NATIONAL VICTUAL AN» MMOW CMT INMXU N« TMI IWHICTM AN* 

m irai tu rio M a» NON-FLAT MLLM ITUL raoeucrt 

(La •100) 

Hyptttwut of MM 
9toft9ètHKM ttmt 
hm of mt mtrtet 

Flam 

l i 3 4 t « r l » M fi !»• IJ» 

A. \ fumai latti with virtual •ritti 

1 ton 107 IOS 102 102 101 m IOS 1« MI MI 107 MB 
2 101 101 IOS KU 102 101 106 IOS 102 MI M» M7 M2 
3 Mi 107 104 101 102 101 105 105 102 100 101 Ml MI 
4 m M7 104 102 101 Ml 104 104 M2 IM 101 M7 Ktt 
5        Ml Mt M4 102 103 101 MM M» 103 MI toi MM Ktt 
A 1« Ml 104 Mt M2 101 106 105 103 MI M2 Ml 103 
7 10» ton 104 101 102 101 IOS 105 102 101 101 MI 1«] 
1 1« 107 104 Ml 101 101 IOS 104 102 MO Ml 1« 103 

B. Natitmal tatai with shadow pritet 
1 107 100 105 105 106 IM no IM 101 104 tos Ml 102 
6 HO 1« 104 104 106 106 110 IM Ml 104 10S Ml 103 
7 101 tot 104 104 105 106 HO 109 100 MU MS 1« 103 
1 IM 101 104 104 106 106 tu 110 101 HM 105 Ml 103 

278 
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B.    RlLAflTK com, Accomofo ve u*nvr*cmumm MKKKMBB AMI nmn men 
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E.   RELATIVI ITEEL COTTS, ACCORDING TU MANUFACTURING 

raOCESSES AND INPUT PRICES 
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E.   RELATIV« ITIEL com, ACCOMMKO TO MAMurAcrvBiwo 
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