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1« The cruelal  iaportance of feasibility studies in the 

pro*«!* or decision aaklng on projects is now widely recognized 

in ths developing countries.   The selection of industrial 

projects is * long and sequential sewoh prooess and the 

feasibility studies for« a vitti link in the chain of inventi- 

gâtions leading to tho final decision. 

g. A possible sequence for the aboice of « steel project 

could be as follow*,    met, e preliminary project formulation 

it oerrled out listing a number of alternative areas where the 

steel industry could be located.    The second step consists of a 

detailed consideration oC tho selected alternativee.   The next 

step is to oarry out economic and financial analysée to the 

alternatives for which the eost estimate have been preparad. 

Uta decLeion whether Investaem. in the project should be under- 

taken or not io made ût this atop» 

5, Developing countries are not always equipped or exps- 

rianeed to evaluate the thoroughness or relovanoe of feasibility 

s tu dieu.    The paper indicates SOM of the criteria that must be 

taken into account while evaluating a fe» nihility study and is 

baaed on the experience of the developing countries. 

4. Tho use of social cost-benefit analysis involves an 

extension of the concept of profitability to national objectives 

end values.    There are three basic steps in arriving at the 

social profitability of the project.    First, a abatement of the 

set of different objectivas.    Secondly, social «assure» of the 



vaju¿ü   :í   ti...- it,;.jt,¡.  fiad v.>atp'its m' '-no r oi-ct or .".h<> social 

ana y-iadov prices.    TMrdlv, s decision criterion to riluce 

the stream of 300 i al cort and benefit i'ioud to an inolsx,  th« 

valu* oí  vhicn iW be USP<ì t    aoiect or rej^fît  'ne project or 

rani-' lt relatively to aom c'.ier project. 

ü. Iu Lho conditio:; e', tallir,;;  ü   o deve 1/>pin;   country,  A 

cios«r look ai, tho finibili ty stmV mi/*ht wall Help in reducing 

much more suri une delays as weil aa infructuou» expenditure at 

latvv atabes.    This ¡me a number of implicationn with regard to 

uostgr. cor.üidqraiionj,  demand analyses, and mumagemúnt.     rt would 

b(. desirable while «vaina r.J ne projoctn    to carry out risk 

analyste and managerial factors. 

6. In the evaluation of feasibility studila, normall/ a 

number oí' hidden inputs and outputs arising out of externalities 

is left outside the periphery oí l'inaneial analysis.    Although 

many of the 0jd.0rnalJ.ti03 aro difficult to quantify, qualitative 

appraisal 0: skill formation, direct and indirect employment 

generation, inter-industrial linkages, offerita of import 

subtilltution otc. hns tu be carried mit. 

7. The case study ctted in the paper is baaed on a feasibility 

report prepared in 1970 for the installation of a ¡aedium-aiaed 

integrated iron end otee), pr.\ieot in a developing country.    Though 

trie commercial profitability analysis indicated that the pro^eot 

was viable, it was conaloerüd deairaül* to carry out a social 

oost-benefit analysis, in view of the magnitude of the investment 

involved and the importance of the project to the national economy. 

The discounted sooial cost-benefits yielded a ratio of lî2.é. 

The rate of return calculated on the basis of net social costs and 

benefits worked out to about 15 per cent as compared to the 

commercial rate of return of about 7 par cent. 

8. To sum up, in the evaluation of feasibility studies, the 

conventional techno-economic analysie should be duly weighed with 

other evaluation criteria such as social profitability, regional 

rmd national considerations,and aggregate beneficial impact of the 

project on the overall economy. 
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I*. H¡*i*,   OnJc .-*«t....-of      .    .ifcl!    '   . '   ' i )H t ibi lji>    »1 -• 

batao at? ».h©r,r*«»l   r^'.Q 0»   , ,*tr,,..i m, **. u-ii.    •»»-#»».?, *»| 

Mr»«»!  wt< i# Nit •*•:•,%] le ••.* MtTf*'.».= r-i.«ii».t «i r. „p)t»l 

iaa 1*» aalfcal ta? at »art? --,.», und t'.uroT¿>*» *     matero»; ri at* 

for o-••••r»ii ni: 4Ho pr«Mr«f>*. »si*,   -f  î "»• l#*n§«     I «nu-*!» * 

(«J   t*i#  >f u!to«.-*jn^ »*»u«î Nvt   ^ I*   vM, 

tï, Aretha* t+*'jr>   \,t »Rr»ii  nrJ •*<>•» iê'. tri-m to divora 

Uof la laâiip>;% i«x«  a* *ttn *4 I<*MI ^    a»- im'taaca, K 

Uiar* 1« «nata«» 4i«4f e-». ìmmtìmt aquitaar.1, %* j    it » #,*% 

il« I« li« p'jrchanor,    ti<»vov«rv Pro» U*i f«;n** of tho aoci*^r 

m ê *•!•, tt lu oot r<n T**^; % fumàm aoa* altwta it 

Inveivo* Mir tt r.for r>a*»*«%a.    Ha*• »urfc • *!«* .ho.. Id U« 

la QMitiiittf mimiti eoat*. 

!•• Î» Mfljr ewifc, iwut *fle«i m «for.ri.., :-y faunirfoa 

afra afefotatoraii o.  r«r«l<M «§ ih* ueaaraaaa.    ;*t.w»*«r, th« 

afelalaWrod -.fie*. tVaaJj  h«§ '"roju«-»Mv   IHt1« rulttle« fc? 

•aafal ajaa#r|y#.'tjr or.-.t da-, fa. *»* «tanfi Jan ©f ih» oe«r»ti<n 

•f law of ami »y i«. 4aj.-u4;  tmUrn* rat«» «né %]«tnciv» 

ntfaaa ajffar tmUHmf mm^im*   fur Uia* tìaa, 

aar *#** ta aa 

!•. Î» seat aa*aa» %*• afc*l* M-I- « *»«!{( ht*« te b» aat 

gl iaa oaVw.l e, aaraar« Mw r*|i «ai l*»«i4    te***, *aty 

affa* » anal »«Moa*? p«r*a>Wt. »113 Ha ra«J*j^ amUaMa 

la lia paajaei araitttMa* mm*.    » ««e'»» c,r«a, ir» a^t^nai 

pvaiaaait or «•• »Uaaia«: aattmritt *»UJ nt«« fa» tadicnW Ua 

faafa #f vaiaaa of «>» t»*tî i«,j »ara*a*at»,   ffc« «nautile» 

wtlJ Ma» a« aa*S fo t* it lag aa* Jl'forw* v9. ,w föf y,t 

iaiai a# aaei*) rotm*, *^rojra»a«Uur <•*•  M ff «rout thatlow 

prl «aa, W*at 1«, ay a«mltns »a% % a*«aHivHj #t.alj««Ja. 



1 

BO* Tiki tjp« o!   ïH.v.tï*    «>,,i¿ til-  dc.e.*1<>n wuor u«n b« 

claatli'i*d »i follow». 

*í    j|cg<ftt",rtj*ct»    th« i« iH-m »«iki- any bava to Wk» 

j«a or no dti'ltion» on project» considerad singly. 

Th« <teei»^in fnU   íiu'uld «nabla hi« lo a«-c»»pt OP 

*«j«et «ach  Individual prt;j«<*.t, 

ii)    j|ij*,4ajti    IT »o*#  input, sue« *ff oapital, it iialtixl 

la ittppljr,  it «ay v«U be tr»«t no* «Li   •»CRtptRbl'i1 

proJant< e*n b« und#rtax»n.    In thi* caaa, projects auat 

bo r%ak«d or ordered in t«rtu oi' tho obj«cttt« function. 

fbt (t«ai«ioà ml« ior »ac«¡*t-r«J«ct aituationa cannot 

«lyn/u e« «i»pli«d without «odiffn»Uon to covar thvaa 

al fetation«. 

***)   SN^1*»* ÌXUM3 «Jtclm» Lv^ jgqifgfo ;    indocta »y not 
bo InéapondMt at  «teli titter.    On« for« of int«r- 

éapandanc« «eist« »IíI*H on« project can only bo undertaken 

lo tho «xeluaion of «nothar project, «.g. t«o  Uft'tront 

«ay« oT «ehi«ving th» MM obj«ettv«.    fho projwet« aw 

thon  ««ituali? «xeluaiv«' and tho éa.si«inn itti* «W*t 

—•*>!• tt>« 'iooijitoa a»«br to «boot« tHtw**t MM 

altara«tlvao. 

•1. i op*î«ltl *»•* of autual ttoluBioa ««liti «hon any giva» 

»rojaot oan bo ywdorUkon a©* <>r la « Utar parto*.   Aar« i« 

tfe*a MM «feble* u(* snooping th* opti**! P°lnt ln tlM t0 

«¿art tfca ím>¿«et.   Thla la th« pwblaa) ot   «tiat-plMataf • •**, 

égala» «M aaclaion rula aaeuld ©il** aliane* on thì* 

gg.        Tao dotìition «rUarla favour»! in acooomie tti«ory 1» 

ti» gal Prônant Valu« (HPV) rula.   Tbl« atat*« «**• •*» fl°* 9i 

aooial banorUa «ml   MU «vor th* Ur«tia« or tna aiojaot »w*l* 

all b« diioour.to' to tho praaant it th« «oc1*1 r*t« «f discount 



and the projet «jhonlii be "ccö.otoc tr re J s" Uva, according to 

whether ita HPV i«> positive or ¿i^itive.    ThJ a ruin incorporates 

directly the principle th"t benni'lts» and coats «re of different 

value, depending on tne tiae at uhi:.h thev occur.    It also 

reilecta the volume ratfcmr thin yiaipxy the rate of social profit 

associated with a project.    Ita calculation depends on the given 
rate of discount. 

83. In the presence of constraints ou the resources available 

for investment, the problea bHcosaaa one of ranking projects in 

the order of preference and to select the optimal coabiaation of 

projects such that the total combinad ooat exnausts the budget. 

Hanking of projects siaply on th« basis of NJH'B doea not 

neoeaaarily achievj thii objective. 

•4. Projects »houli», then be ranked by their benofit-oost 

ratio, 1.«. by NPV/K where K indie-¿tes investment ooat at 

'•Miti' prioes, at the predetermined discount rate.    The 

decision aaker starts with the project with the highest benefit 

eost ratio, th«m the nuxt,and BO on, goiu^ down the list till 

the budget Is exhausted. 

3S. Tha pressât value rule en alao be applied to ths 

tlm-phasing problem, which is of tan iaportant.    The net present 

value of a project can sonatines he increased by delaying its 

start and even projects which ara judged not worthwhile now 

OAR be worthwhile later on.    The optiaal year for starting the 

project will be that In which the net benefits of the project 

afa aaxlaised. 

So, Of course, in practica the procedure is coaplloated by 

various factor«.    Ospitai costs «re likely to vary with 

pofltponeaont and will not be known with certainty)    interest 

ratas aay well vary with tiaej  econoalos of scale ray well be 

present, so that projects with large anounts of in-built capacity 

aay wail be juatiiied if the cost of installing In-buiit capacity 

Is less than th» batiet'lt* that would be darive-i from economies 



ot" Bcal'i «<uwn the plant work* to capacity} ami,  -ans I f^juently, 

there will be politic»! *r¡d otuwr ¿rendons in favour ai'  'earJ^y atart1 

and so on. 

gocial rate.of return 
%1. The present v*lue rul¿ requires thH ua*- of some pre- 

determined Bocinl discount rate to discount lutare benetit« and 

coats,    an alternative mie la to calculate the discount rate 

which would give the project « NPV of »ero and then to compare 

tnis 'solution rate» with the predeterminad socia] discount rate. 

The rula l'or accept-rejact and for ranking is to adopt any 

project which has an internal rate of return in exceas of the 

predetermined social discount rote,    as with the NPV rule, 

then, it remains masetitial to choose some acceptable discount 

rats. 

20. The social rats of return approach auf Cera fro« a number 

of lisAtaUons.    In the first place, it »ay not exist, or if 

it doss, it may bo non-uniquej only if the net flow of benefits 

changes sign not mors than once, ia the social rate of return 

unique.    It is tedious to calculate.    It says nothing about the 

sisa of the project j one aay prefer a bigger project with greater 

absolute benefits than a smaller one with a higher bocial rate 

of return, but lower absolut i benefits.    In comparing exclusifs 

projects, it cannot be applied without further adjustment. 

On ths other hand, it has so«y advantages also; for example, 

it is mors easily acceptable to the administrators. 

39. A number of otbar oriteria are also usad» for example 

ths pmy-bacK period.   This is definod as th* number of yeara 

it taken for the (undiscountod)  sua of net benefits (ben«fite- 

oosts) to pay back the initiil outlay on the project.    The 

•mailer thin period, the better is the project supposed to be, 

because the initial investment is recovered sooner.    This 

oriterion ignoras coats and ben«tlte beyond the recoupant 

period.    It also fails to discount the benefit flows within 

ths period to the present tins.    Tho role Is particularly 

irrelevant to projmcts with long gmatatLon puri oda, such as 

steel. 



30. ine decijion ori te; i1- mur ti. :; -i a*/ .i-iv* te  br no.LLliod 

in ordBr to Vi*« ac.jcuut  ri  r;n    e.rj ^„«rU trjiy.     ¡M«ny ul   i,ir.ì 

variables Uüüü to computt  er;.i,  ¡.yt.lujil.ca er c.iL prient. v/j.j.jo3 

are uncertain.    Tins ray  ¡;o u.-»it with by lnurodu':in£ a 

corutarvHivt« bias  in ì.iu.  evoluìtii-.'i.    Altercacively,  the 

figuren whiah apparir t» be  »odi  llte'ly    ca.! bo choaen.    A more 

aoleutific approach wouj.d  bo to appiv '¿ pr^bubit¡tv analysis 

to obtain tho prohHuii.» rites of return.    In practice,  hovovar, 

adeguato data for ejmputirif: MUj.h %n ina«» may not be available 

and approximative la'.v have to bo uidi Instead. 

Jeohnlçal ^teniaUvwii 

31. An important problem for project «valuation ia the 

extent to which technical «lUnvitivw» can be recennidered in 

evaluating projects.    Muoh ot a i eaai bl ï i Ly stuny consiste of 

technical/t-aRÜHieiini,; cetaJU.     fuw :«'%  in evaluating auch a 

atudy, should thwao details  be guttut toned?   On- view is that 

they should not be qvatio.vxi at nil,    To* concern oí tno 

©valuator should be u work out a ccst-beueilt «nml/ki« baaed on 

exactly tuo same technical aaauaption;; «ts w-re rr;&de in tue 

feasibility atudy itst-V. 

32. The logic oi this vie* is fairly einer.    Tho feasibility 

study ia «ad« by paopiô with technical expertise wlio are presumed 

to have examined tue al Lot native« jn depth,   Going over the same 

ground once again would b** boùi unneeeBtary and iwd«sirabl«. 

However, the procedure tc be aooptod would deponi on the circum- 

stances oi* eftoti c^a«» tro «xpert'.se with whieii th« feasibility 

•tudy waa carried out, the natu m of th« data used, the resources 

of the evaluating organization, tha tl.w» at ita disposal etc. 

It Is also cuaWiry to submit a draft repo-t. and discuss it 

with the project authorities, boi'or* it  i« fiimlitied.    In general, 

lu the conditions prevailing in s developing country,  it would 

be advisable to tren the feasibility mport seriously.    E»on if 

a second look neano ana* dalav,   it ajybt  ve.u  üeip in reducing 

•or« serioua delays «a well ns ini ructuoua axp*ndlture later. 

This dosar look at. the pro.¡«co had, in turn, a number of 
implications. 



(1)    Daa.ign conelderntlons 

33. Flratly, there is, of course, no question of re-opening 

every singla isaue of tHchrdcHl and engineering design at this 

•tage?.    However, som» cheuki  ¿ up aï major points 01 interest 

would be quite in order.    Thnsa could include design standards 

for plant such au the coke ovens, blast furnaco complex, steel- 

aaking units,and the rolling mills; the validity oi' the support- 

ing utility scheaes such as water, transportation,and power; the 

effective capacity oi' major production unit»; the basic produc- 

tion processus for the various stages of iron and steel produc- 

tion, and the quality, specification,and.availability of raw 

•ateríale» especially coal,  iron ore etc. 

34. Secondly, if these Investigation G sugt¡eet any Modifica- 

tions to the alternatives considered in the feasibility report, 

these should be seriously explored.    Often, the range of 

alternatives is greater than is admitted in the feasibility 

study.    Take a conventional blast furnace, lor instance.    In 

addition to the choice oi an appropriate sise and number of 

furnace, other considerations regarding the auxiliaries such as 

nuaber of stoves, cast«house arrangement, type of handling 

facilities and burden préparât ion »degree or automation and 

technological innovations such as   hifci» top prossure, high blast 

teeperatuTM etc. are involved.    In steelneklng again, the 

ohoice of procees (oxygen blowing fro« top or bottom), unit sise 

which Includes the converter capacity for oxygen processes and 

transformer rating for electric arc furnaces, type of refractory, 

swthod of hot-aetal handling (through torpedo ladles or aixor»), 

end casting technique (conventional Ingot casting.or continuous 

casting) need to be evaluated.   On all such Issues, It it 

importent to know what the alternatives were and precisely on 

what basis thej were rejected or even if they were considered 

at all. 

35. The frequent neglect of such alternatives at the 

feasibility study level nay be due to preoccupation with the 

basic choice of product-mix and procesa to the neglect of 



#4»   *r«   •       v   *  %t ,     ,.,.    „„  .   ,,..Mi   :^;;j4.l6i,     Thiü Mv   In 

|«f*   ».*    ,.,-,    -w    ir   (^.,    u    ti<t   n^tj.jr.   uj   ,t   te iinxrul-ciii,-' 

*••*•*     **  '   »   '** ••    * M  tP.•t-b-..i:.-.l" t   apircacr,   Li. 

IM»***«  *M-t-aa    r« *•«•*,  ««it »»   «.vii. ic«\lurui  ccu.U o''ten m*.? 

MfV'  -iif   »*»«    t.,  w ,|c*u -i. o.   aociu} l-eneiH, uir-co   so».. 

?*t*%» My  km «a»>4   , ,»   •*!,»•,» j "ujt.Kî^t.. m,u oth^r« Ouch I^ss 

•» «M» **««» .^*»i,,«t ,.r|. ••« Uiu'cat«. 

I», .'¡»ir»*»,   vN»   »;*.'!.»»§ »nri ny.-.tf.-wtJc attardi io/ 

»*•*•*#»    fi» ••*•  Uf •»!* tf<•**.* t-.ö i.t.tt»ir.    One o?.' tho major 

ÜattMAt«** at •#»*it*tt |»r»« fc-dir-ö for projet choice in 

laaiJai :a* tmm-nm l# W.*rr miiurt  to look tor a ihrgc onoutfi 

«•tot a# »l*»r^tl»t# at. • tmirif r-a.-ljr iUgo.    A particular 

<t¿V*fMl4»w  ¡t §»|#. i,»... at u»» fenici li tv «tudy and ia 

l*.«%m-   f>»tf, ... j« ^ii,mi> (Mus by tut- public <it iKrge, with 

M» a**fa**t «* #!«r.,.    <*.„ et,©«!** ai  locutign,  ¿roduut-aix,arid 

t'«dh *.» tv-OK«   *p«t*>.» i'»^» » .u; ft'-^t: onwardu.    Social 

•fi» «* if. u.   M   it  I« *«pji» j ai, ali,  is appiiod at 

• mm** lai** »'•*$* «: *  •»•#•« ¿«t Sons  :'ui- fjnanc& nava aurtcd. 

% M*% lia» *«  «ay •• tot  .*W t*« ¿*uco;i«i(inr alt cimativi*« 

•«fi»-   *f      ite «•»!* tiaatMui. ta wnothtr tu go on with the 

ara •§% «• H i*# ^»»-  taaaviat««] ar tt. reject it altogether. 

m aav* a mmm t:tm ti.« r*aí ?/.un<«aa 3-' nrojaet ©valuation is 

tot. 

***>  taam^tfat*» 
ti» Ha» art »tot *#¥*•• lutati or- o* • JVtajiM.ìity rsport l'or a 

§*•*•! »ri :«t% ««.fnlaMi u«t tnv ^u»f#t!or, oí' th« deannd i or st«e3 

«m1 *• ift#fr»<tf»it iirfiij¡i*:.    Tb.« ja ao £¿r aeverai roaaons. 

I» Ut AMI  P «v«    »ta«!  |i  t©r, t «ir^lf., boaufíencua product. 

H •••»i i« • #14« •nr»..^  »1   ,«iti»i;orl®»,   ahap^a, ami ai.z*s. 

i^pr«« u«, «fVirvlu»,  f*j»tif«lj iittlP aubatltuUen la 

pNMiIlM* la pr«a**!'  «»î i*r irptanc^, tr¡tj roliíng and t'iniehiiig 

»»lèillaa *4 a* pi»*t*iai niil v.ry v «ordiug to the ctiiierent 
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h«V*    to    .-*,„„.,. ,;,,,     ,,    „    t.,ili.i(T.v.       ,,,„,      m       H     J,       HiVoV!      ,,)rUjii 

tnr.. or «tu« l,   .>x.    .,'•••-,       -,  ...    .,„.-».,1.  ;,,,-   ..,,   lt  »UHt 

woli tt»rt aunrtl^, 0«.,.r        or-rw...   :-   ^„ , .   »,,  t„„   i((|lr 

tuiur*.    :jp,-,    ,.u,r,.i.;,   ,..JUA    ,,, i ,,., t, flíi.i: ,..,3l.,.bliitlf.a 

In pji.ii..j',K th»- :- .•>•   »._i,     • „,. ,   ,„..  ^,.f(b       ,,r..?  u,:ij_;i 

idf«U>  i,t.   iR  e^.tu,  .-M;   M   t.v.   .I/...-,,. u-HUM aru^aa. 

3t. fliinliv.     t t.-r.,(il1 !M- bt/.,.  ii. ..ina t;M. l^ .:,...„ taction 

raach UH* rau.j cfl;.4M-.i.f * -,. iniuy  lori?      «!.•;,•<, U   i.%   fuim 0 

umßi><\ tl-nt ir  r*    v«rr   u,,í *  faju/ )o-.r-i      ¿w.d anaiysig 

i» culled io v.    v*, i< uà Giurie « -i daaano auHyvH, auch aa the 

time trend,  «¿«pi, «nd ruiU^o ,• creation. m<t sWJ   Intinsity, 

ftr« toln* «toplf,*!  tor pro.;*«.^ futur.   su-.\ amana.    ftow*VW| 

la Ha* of too d«t«i.lfí; •ní.j.-íif of aW'.ü cai^n*«- ontí projet« 

r«quirad, tho oi.ou^ »«tr.oU a»v b« w.rt appropriât« lor 
4if ti opini; countr;««. 

(ili)   jfegaj^nt 

40. Sc far our dl»c:ufar.io:i of tww to  ^.lÁnt* « t«aeibillty 

•tue* bu. wai no r%r«woc» «, ».M^nt.    TM« íJ b« oau»« a 

fallibility atuuy 0ft..r cntaJn« little ^rmw,itm about prej#et 

OT|«rjiiatlon anu a*na}¡^.U(,.    Thia átate o!  affairs ia not 

•©cldaatai.    At reri.„ct.   th* puru-aiUag aUcon«.«,^ion that 
áafeftrial rte^Joj^r.   <, BÍinr.., a tJiMtUr 0,. lnHt.HjJÍI1|, n#|f plâ|ii 

•nd tquipaent ir, th*   «vik-hf amu*.    fr* tha ^«dop^nt of an 

•rUeltnt «nd dyr.aaio c;^; '••¿••Uvn •    .-,  r«t« *?.,1 «anaga a mv 

pl*nt is al«© iaportant, »nel no^«r„ l;.  U. *3r« taportant twm 
ia it eel. 

41. SteeiMklng is a complex biwine»,.    mtmetrial ditfi- 

eultl»s oftw. iMd to t^ «ctuii vn'onw« -»f « st««l pUnt 

b«ing •icnii'icarit.ly lower titan h^»d b«t>n itidlcated in th« 
fattibility report. 

48. AMong th. UJ0 that hat* b»6*t «teci .B,llg m ¿«»»lopin« 

oountilea ar« the following, é*Uy* ii, oonutructionj  low imtea 

of eapaoity utiliaaUon;   Itiadwquvoy of Bp-tr« n-a-ta and poor 



'nvunt  tv i .itili , -.:•-.      • , 

poot   qw, i4 »y  .,.,riiY<  t t  ...   ilU.,.   ,,„i.   . ¡r, 

VMii.u:-   dor;'« LU ,   >-ji*   •>«    •. ;. ,-v  ,       ;ta 

•  « ' '    *       .. •:    t. 
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»< 

• 1**1   OntI« I       ft»«   '.vui'.   nv,   .-.     *r   *-.;....     . - t,. «<T«V 

tioae natimene iu .'M      J». >•*.. .» 
• >' • - '       .'••'Unì 

•»*• J- ftf (., -.-fi 43. ?h« r;<gc ,>i   rr-?...riî ou  .  (- «•• *».*,  i •> « 

b«lorvh«utd.    for « gj%•»•.*.  t; t^i «f .-.'.••••,  * ,«. ««r* *!**»../*_nM-i 

l»oe» th« r%*« e*  it tum»  m$    *ry .   if,* #i-«^-^   «.w:* t 

ourtaln r*n«<«.    •"hi* «.;U'».i  rut»« ....   «• »ti*»  I*   it».,» ^ 4*-t-~:<l 

« v*rli»ip l'Ärtow - %bv <t*.-»• 4«a* «t«»f !» *rm  Ut» nutm-« #r 

a—t—'»ni»    .'ili»"«,   in prJroitJ*,  |<   la  t •  » «M »wr* * J «* 1 

ten ••et« ti«e ' e-' the «•**</•;. /:\* M J>K> «»        'tit, jp*t>§ t »* 

êpprofiriat*. i*dwt or orr,j«t-e jH^fni^c« ua*»- r >jv»t>r-uiaty, 

toovi»<lC» ur •»ftirfí-tj'íí   l'Iesi..  -. . Im i-rt!**i<-   iq»<-ttftt in 

ovtluatinf 4«*ii;.t.Ui f-  «turi!»« tor ci.,r 4r,   inru.rirnj fl»¡'.f. 

44. Li procUc», vttCiiU»* w   ü»t n *»•«•••» • into,   i ,v ei «tat«, 

rie* ««•ly*if ©f «t#i "> wr«.!fci-   i?< lw*it«j^n*   :r.u»trit§ éUì 

l»t   Oft««  DO fH/MUC1« .      ti«m-t<   tin   4»«*! '.it-ft   *>:    *ti*.l/&iHf 

mam^rlml uobn li., «ue», » ir*«»«»^ v¿i¡ • wt uri»*,    ,<.*»*, •-, 

•uch ffcr. tor« üiouiö not bv it«*,'»-.!!.«^ «¿«ul? t-.--«Au»* tUy if» 

difficult t« »t*»§vr,..    It trjiU« bn JtpJmM.,   in tv*!i*ttjif 

project«, to colaci «in» •»•*•• tiifemit u> > «m the •jtMftttagnt 

an** erfp» ìgftUor ti atn.ctu ••  «.^¿••in-d r**-  !• » • «titubi« 

Gen or* 1 K\n**;. r Uk»i/ to Ft» Arpa'-fiU-i    «Jefciy,     i* i>n>{r««»t 

ior «wpcatiffl d«*eio>«out «nd tr»lnin»   '«-'m   •rt«i.»'«4r   U Urn 

prcpos«d WHiAgtnmt «truetur» U>p kumfjr"    I§ th«r« »ny wiine» 

for tit» ebvojwtlon oi'" »uiUntv k, tu »i<idjt» i«»ttJ »aaxmrntr 

How r«r id Ti V¡9 mtUv,rity  r«n.¡   ultt s»,w p.'wttv    W •" th« 

iadivirniftl at»**! pim.f. tit* ,»: < nr> «r>v r. r., -. n\i t ut»  nir 

ctarvJopint; ind <iporn*lt»ft  V fc ov*u «il»- u »¡»'    ^i»)ii»ïi»?    K»i* 

rough «ngwtrp tc .n« !•   ¡ijif'.inrfi uà« V*]i   in  ,*J.iini  »ry«* 

error* of GUtinitio-i tor tK*i r?t ¡r.f l-> f»»- »»rpf*t   i ir»i» nnv 

•tc»ilwork«. 
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15.   ». ; t «*%.i ». «*f • -« ». 

Ì*  •#••••*••,   t-»    * ,   » 1 4 ,   -•      *      -- t# *     ** . •#*•   •* 

Mtfei Hl* •    ,,    ».- "•*•* I    ..    %   *•§   ». ,-       - •     %'< i      s •.* 

fr*kVl,   *iwi *j       *     .HT---        «*»*--%.', *    *      * *#     *•   * 

ttlt» f   l*l#    •*• *##*t-*-«   m--m     - t«     »    *r **-#   ', «toft*« 

}*?lftl o    ».«.«      ;*   i«     $m v»  -» .«     •**••  <- -„.  ^.*»>      • » «m 

•t*»  '*   Mt%  «Ht** H* «ti- **.   t» »«•»-f .#  *     >**!•§ 

*, te» ••***,# . r •» •    '   * * -   t    •** * * 

km  imH  «ï    •   -t   .  ,       <*  ;t*      - «  «•     «i 

<tJf«¥%t  «r,   i*e   •-,   «    <* ' ••• t%* t» 

fc*    to»   ft'«**    #»!¥»«»        « .   v   *    ' "        *     * l     -    ••*    jr***, •»*«•--» 

•pu*  !%»r%*-'  «*t«t. %   .itti,    #« ,*#        #*t.        «*#iij*t 

II)    Mljll If W*   t»0»f*%i«K   ,    ,-1 »*t*     *    #       *. |»       I** 

Ütwtftjtiw«     Vm Mí»**   •    %»- t%^» •».*   t «h »  • « #*fi»»% 

•til* p»»4*ti<f Jtalrn». 11. r   ,    « * ftm *   t ,»     M l**#i 

pivftlal»lltl»      t%    »   -*i   * -«  *•    i  -        r«.,    ,   ••     *l    i« ^ 

|««1**    H»**l#l*** ••'   ••*»     f»    .*   •,   «      ».,   .     ^^^    4#è %%J 

»IIU-»   4M«.»'-'    »^   *-        •-,    • *»    *      •     i-,      %-»»./* 
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4«eî* le IMI •"•• * •« «"- i'.. ;*.;,-. . •» . "li»- »Clonai« 

baíúrd t»J« U t.h.i ahn».;«* >Var-# »i ..-v *•«*' * iiJ'< w'* 11»* of 

•Ost  d»v«do>lrf   ç'--'ir'      i» .vl.'cr   **»,,.,!   **l      -. o-l     Urf rt  «»JNítl   tftiffi 

tnd «sport prnu-lí-i   r^jtr-,     fet -ima  •»"rr *- '»-r-4 - '«« aeoniiitt 

for shout thvw-; iftM «v.   ?,*•< »¡li.''  i»   .---re î •<«,-»rc#4,  tha} can 

Oa^Haìia« v>n th»it «   r"ín urru «tia.>> •.  t  W»   »MI I:   »o *,   «t«<«i 

Industry M W* '<   HL   ri-wl  '.r«tr*V -r vt   * dual',«»*    It. hai   b«*r 

ob««rt«!l th»t  t;.*« ter«); i, «...itii«*« utqiWftlM "• *ha l i'-'^'-i* of 

«•« êtmii  «apncily  1P rt*-»,^ *'  t»> « f«w juñr* .  »tW **iteh th« 

Mi •fVinft *ft -.'«••«Igr *'x;i«..r# *%¿  b« «*  r>   *<<; »LMUAU     ti*» 

I« fltv »f Mi» i»i't«i UHy »f íroi, oTM rtfe«**   i** «a-»* *»* •&*"• 

MM te ¿Unroot-   *.h»¿ 'M.•*-,£*,í » praducl  .»r» rf .r<-« «mi  »toai 

th*« if» pçr» tt«r quiinltti' »,  >ni*t*«d ,:   ?çr< artr«tini; 

o« «•porta* oí   th» r»f **t«r 1í»1  -»il;.. 

10. Ï» ©o«puiin<   ihn ^sk.'  faftiarn   m »i»'  ^t<..<'-e*'t» Unir« 

«*• a aavftter >»f tt«ms ter a*.  *i LM. «*;« ••*   .-h^i**.* r. U** ratb«r 

ttiar pradal Hn*- <1.#. »irtwt ,. - «¿»ttsi • i« •• «tí » ti-»* Pí *»rl»- 

«yptir« mute approf Huta«    Oí th.»fl«, f.f;« * ••»• 1sa>» t».nt «r« 1*«*» 

invvlvlsf foraifi* «úteb*t*t*»»    C^r»^ ;>'.;**•    !r»i, tí.» i, ki;r o.   la« 

output,    ffc* aottì«! P'-:«P it *hJrt. . i, «1 «* •?'•   *    -Hfwtawr» la 

•uat tl«*«íortor; t^tio« t i«pt  in  *   ili . *,y  *rt-.-'S«**!  mìnlr>Ì9**m*mi 

prie« iflth litt i* î"-*   '«ïf-i» *  r    {•*•• 0  r..î* •••w»t    '* tha a»ib«r 

hand, net only ib it«*i  * -w^r i-   t»rv ; uhi t  tute by*. «*»Ut¿> 

otfear »a» lrhluatri«« lu «fi«t ¿u« i-v.if «utftittii n.    <Uv«n 

UM ««alii-» to |aduftrmJ1t»t  ^.'  ait*n itlv« to 4t t«at|« 

protfttotiofi »r it«#:   ir to *ir J-*   f * f  at"r..,d,    ^a«rt th« landau 

prit* «^ laportatt at«ai   (lu án««rtlt; curr««cvt p»|vag a »»»tap« 

Lì il« «|^»«ftynUy «o«t o* tfu« YäJI»«,    Huvt«»r, tèli »«y a«**! 

fwrth«r rH ;.;«t««ota. 

1)    FÎrwî , thii pîwemiui». «#•? um»* th. f   ir-.a i»ï<  prie« «f 

at a* i  t»îH»rtft la 1 »-*taw m-,^m '   <tf tb» ajk;wii1   l»f>ort«d# 

THif *ajr   w*  l»u »nil»al,"  »p orat^.    Hr»«»«!",  Ih« 

iamrt   >** ut #«j bçr  * ri vat, ,   f si«   t f e Mirtry wcmÜ 



i"' f» * tíoy  rr*.'U«n    .•    .-.fM     r:,0^t ,       ,„_,,    tn,    |(T(ir. 

IB I .-Ming ', .-• im .si ?,- .-,« r , \w th% ».••*«, at .•*• t 

1'«VM1M   ,.   ., ¡t  ut    is   . I ».   L,/  to  . •-•  a-..-: vflhjo. 

ili     *»**o<r¡ ay,   r',-*<rt  He     »•    „   r   ,-¡ ,<    ;n   ; (        ,,-•» j      ,„. ¡ 

•fcfluH     if»    i •! .      it    j    »»r:f    Inj    ¡U'        i.-     »)".*        f.        :,      ;o«1   ,.•;">. 

tiv  i%    I,,».,     ¿-.J«..*,,,    .   ;H. .-...'I>U     "   • |».....tj .",••   ¿,* 

noi'ia i rtct «y  . !    »  in :c\jr#.    ]." *• f  tn»»    «i« «¿4 

«nimmt   t*ur¿4 ^rí-i •  <-u   î.i#t\   *•-»•.;;•. M-. 4<v ••. tu tí <j 

»in» owawfitê« M' dciiBiti'i sixw-v-.i .»,, 

til)    *fí»írdi#  *m, *r..L  iBiíürt.'.it, tn-   ¿UHWHI ji»r le« ni M 

r*Hoet th» pr»r 1 U,¡g "»»d.w» r»i< -«»««HK,  :„*.;- :ÍM!S#(*tl<* 

cur¡«nc/ *m tu«» e.»rr»-ny g   ti,»   «uimiiv fn»,* «#.. -¡i Ui»# 

•Í«M.J   VOUld  tur.;   » -•»*!%   |*irt#o,      H^¡   :n   tili i   |#riC«   Wl t i 

Ont« i© b<« tijuvt+a u**w*n« • •  tili»,  ,1,   a p>-«mla* on 

turnigr, e^-irif«    ¿,<*. f»y i»ont»*i ÍU¡$ it i> rmífn 4gch*nfo 

COft C     ti«» pft«tíst.*«l   ;*   jrl.   Irte-   t   »   *.*-u.it , •     .'IT«fl-*f 

11. Üß    Wt#   COtt    Cid«,    !"     •l:jbuUi|l-i*J     Iflf     Of   Wir    'it»ttl.t*  .11, 

Me onglivja; in^ s«ma«s t„i  » rum stf     iüi  iß - <f***tHu^!j!g 

country ttfJü ii-ioba'üy t* import, i ua* *&r©«i.    af^iu, • nuaoor 

oí' fertig «nii«u«:-í'' *n-'  ' - 'IU-*
1
  "4»»i!' *r*§  '4**l,v  to b« 

«i9T»loy»a »t i«Mt ¿«n  tn,   TUU.-» »,   in :<<:•• Wi, pni»ai>ly A<,»««<tr. 

M«*« taw i«¥»f.-yiiíi,w o¡«a a^*í*ii«»' •<*,;.• ..,:- t'm.i ,.«.Tí«O win 

hiiv« » inr«lp» »«g!i*nr* ««•{•on »ut witl h «aH (*U*e b^ r.»»lu»d. 

SI. In fârrjrinr mi  t*««n «dju,<•.;*,-»» a, two i¥,»«g af w.jtloitLon 

pfool««* *r*» tr>vol*«<J.    ri rut, «mat in urn »»;.»> rap ruto irtAéon 

Pit* »f for^ifn AXCUM*/«?     TUII íJ  wt 1 *<itt»*r t >'t      n b#i 

««MI«4 by tho p-roj«<rt if»*ila«U'Mi %¿> t-y.     Lì  '-i^y »'*(**># v%%m 

telNi a««ri luggMitfii it th« mtiai^u 1*%   i,  í'«-í   >»**»»   'S  in 

Oth«rwliif, » S'MiiiUvtiy «r»hir.   1 *!H»<, 1 L»? j-irri,i4 QU- t  uain^ 



brotudnw . <iJ cr¿'...  'v t  -to.-,   w-vit .' •»:• I    'MV'K'  ,Q%,     . nt»  in 

ra^uíran l'or all «Mj->r  it*m      U  « "  .   f      :.i-Uc>  ".» nu»  ^».n 

in it* l'«««lhi .it- r*,K»~i,   .i-«.       !.!.•  ,«t •»•*».5, .1.   ••-•' to b«> 

oarrUd out.     Ir. j rs .   tp^,   if  a.   ¿ -.".ir   *   u"r«|Mi ••«ifii.v« 

'lndiraoil?',  *.>•, aowfitic equip.wit p*"»-^:«»:: »¡UI.  Cor»? ipi 

•achinury,  »¡n>u.i ! ala<> ¡>r  t»¥*kj^a.    í!c^v#f.   «t«o 1ai »ramtla« 

•iy   l»t   «Adii*   '.-li   •iVi,itlLU,   ".' !   --rv • .   '•      K*'•"'*.   . 11 »   ü      *WI<« 

by oalttJn,, trie», 

SS. iaouR i»t».«•»•  it->>*« •*',' eeat i.«.. »»? *«••** ajusta*!?.'. «Pw 

•oocuftt lor *   larga t^r*. «•" ih*   ,i li vt*#tn < »  «U%i predas?. íAI*. 

riavavar,  UH* ^-ic« e>i  tv«! i¿. .* ^ »ï* •"*- -«pvui; io-.jurxe-*   ta 

•Ì4*RlHca:itA.y   ,-J+M  tfy»r, *u« i*r>i«*l      .-•   >*   ,..-'* M^-it«in, 

Mattea a hi^-r^r »a.*»« H:P»' O:  «*.«il   »»*•.... ¡ »•*« !ti*«t £#  r# i act. 

aoti* i af»t«>i-t»«ù>.y t'>3,i*  f»!'  rs-i-i-i.-o ï# »«a- j **ç.      urttwr,  ti   üia 

•iaal pimnt« %"« nitii»*.--» «I *   iäK*    J' -*t«!i**« î fji5 \ •«• \s  %i  %'«**•» 

Uw ao§*#a   3.   ''»Hü«i*».   'í-'* *lao S»*» *» •' -,wi-   * *r-;«  * »«»..    t*»  V*a- 

olttar hand,   ratify rat*-.* «•hirir   4 *t*i  i«. *•  <''4 -.t* .c*   m bulk 

»tarlila Ha»» Jt'-it i*HUtr- «riti aar-ü «*•   ;.¿¡» .» •»: 

ir»««!»©•*1 titan  t^n«» taction o'   ia'lvt,ru4 »   t«a* •naaoaot »v», 

©f éiaUHK p tmvail« i  * «a «•»! * •   -^.»r u«fti2#*,   ¿«io** th* 

piotar»,    âtipfo^ritta »a 'uaiaar»  ara »;«  -i-* » %*» eo..a«t au*'» 

dl »tort Ion-:. 

M. Sus ï« »»»»al   »i* *      '   Jl»l   »nifi*.»  t.*  »ruîui t;v  »HI*.  « 

loaf goat*U m ^r»."i, t»» rtMtru.  ».   *.***# ivaâ**.»t tal«*» Maïun 

4a tfaa*i, wtü CMHW^U »igtu ' I.'» .( . • .-- t       ¡*ì« O.  iJa^aiMM». 

AcalRi Ht* •;** w*|#»,».,»tv •"•**•«*    :  »íI>H:«>»«M   a)»«»t feT a^<*i<ia4 an » 

natlanai  i»*«.i,    Ttw» »••••*.# **<•• '•'•* *    il»»»/ «o ta r%»i%ti*jiy 

laac l%ii»ri*iit  î'^I   u.»   »t.-a*   »n*..*«.*?.     lu m« .Irat f4*ö%, 

ajnra ialwur «t U ,t"«»t.*iti¥  f.*   -at,4ájt..    ir   •»-iy •*' *« lu*« la 

jutlii'l«« bf  ttt» aj*rn»t   ^ga.       • ••rU.i ,       «t»'.  }.<-*»,. at t   »#iàl, 

navar%H«i >t>  ,  «et  -+ i »r **.*-»*  *•**-#' <*«. •*••'.    *,*>   >.*  *«44ia»4 



to. How lart'e tnw *<.'.'•»<::. oi' IMJC «d '.atm*mt9 on fio rat.« 

of return on ;,tefci  prenota ** ¡1 bo, will vary ootw««i. uountrloa 

»ml typee oi t>"o,1ect.    Howevw,  their (É&tiwrtti treni i» quito 

clear.    Til»* valuation  >i   iir\ p.itput at imj jrt t rioes, corrected 

ey ti» aiitidov r*t« «J!   :'c :•»•:) f. ('«¡h'i^fi t»iAJ   by «na lar^e tend 

to ine re* at* thr rate oi   r«turn ou lome s ti.: production.    Tin* 

valuation o;' the roruign 'JX«:ìì.U,;;    cj-upwx^ritu o ' invetitftßut 

«Ad operating oo¿ita  PI  í.í;<» aHim* way «ili encourait, the use of 

indi (renoua eklUe tnd equipewit v »or e*ar..-r-i*.-  In ieoltjn ar\d 

oonaimction), whtrover U.oa« at    uiMiiabl« arid ponnlise 

eccessive oanenuenoe on «.oreign resouroen.    Jhauov prices of 

transport ylii hai,   raeov« the fWbsidy io o i an tu located far 

ri«« the co«i Mine« «rilen is lupilea 07 the prevailing strueturo 

•1 railway ratea «Ad henoe «ill favour steel pianti near the 

ef nv a»t«riai. 

This en#e atttdy la oi»aed oa a ft¡a a Ibi Li ty import 

©/ D« «turco in 1*70 for tao installation of a eediuit- 

siaed Integrata* Ito» ind éUti  project in « devjloping country. 

Ta* groas value »edad tn eanufacturioi; *nd «inlng es a peroentaga 

•f vele« ai*»* ie ¿eaeaofiity proJv*^<*> U the country MAI 20 in 

liti «hier, la con et «er* J • low bai»«h-«*rk for iriduntrialUaUon. 

Sf. The oottttry détend« entirely oa importa for ita ateel 

reeyiirajiimti end tee ittports have been rising at an averagu 

rate e)f u per cent *l»ae 1W4 coating the e^bequer over 

i M aUUton annually.    This ij likely to double within e dee»«*, 

fte the steel «attend projet tío*! tov* Indioated.    at the at*« 

», the eeuntry h*a aee» iron ore r«aerv«i, though of poor 

1, petrol«» cow W» seilt th« ore *ad th» bulli power fro« 

ft hydel prajeet which motad anaole tne country to produce in» 

hr aiSfUn« • r»roveji electroiata 11 urileal pruiee« :or contaraioii 

to «teal. 



58. '^rtir,  C"'se LU.,'"  ;-.V¡C,¿  '.riüi'ly   ui¡f various f »totora 

taken into  •'otìoirìfwtJr.n   ". '!!-   ,r "lust i on o'.' tht/ project - ita 

cotmntrr:iel ai;¡.¿ l'li,(\i.r.Jm sup-pi•*.>< ¿mu necia] profitability.    The 

valuer oi' t te M/> ; :. j. ••'•""'• ..<-. •  ^ :. ..   .... -.•1«1¿ shadow wage rate, 

social disc!ciu"íí- ¿"..t*.  ohau-v tornì íTI o.'al'Wtße iato etc) adopted 

i"or the j;uriA>Kr. oJ   tho c^uuy x...i..wttlvjù by the project 

authority. 

toftljfflif*  yf  ti :;^V.;• J<v-1 

59. Tho stn.1 dr.rnarwl ¡;twc.y baa od on tbe end-use method, 

croaa-checkeri by ct.,:or .«< t uti ,-ai c<vl •*•:.> tbods of projection, 

indicated that; zU:- ov?rhD  a\n"¡l roquii'cwrntö would be about 

400,(XX) tons in 1S75, and 6Pii,000 tons in i'¿80.    Accordingly, 

it. was propor>»id that a pip.-it cnpaciiy of »bout 300,000 tons/year 

initially and 625,000 tons/year in tïm ruxt atage would be a 

viable sise in the euntt.\t oi the recont tremió logical develop- 

ments.    The prcJuct-îiiix    for stage í *ou]¿ be 140,000 tone of 

billete to p» et tho fnctuirt;B!*-nta ol an exiaUnu rod mill and 

about  150,000 lyno of .lit ht r-tructuralr, bare and rode. 

In ata^e 11, trio pri-au^t-mU would include,  In addition to the 

140,000 tons oi* billot,«, about ¡¿00,uOO tona of structurais, 

bare and JOde, end i! 3 b, 000 tons of hot roiiod ötrip. 

pi» of louai raw aat. Yl-'li, 

60. A major objective oí {.Unnin^ the flrnt integrated 

ateel plant in the country wù«r ¿u¿u$ was to utili se to the 

aaximwft extent por." i bin Lac) J iron ere and other raw materials • 

As the exploration ¿at« en local iron ore, limestone, dolomite 

and pan ganes o ore* v*e^e inadequate,  the consultants recommended 

further geological piurpactin^ on a  'crash-programme' baais to 

develop the deposita.    However, aa the preliminary teste on 

local iron oree indicated thut the;,' were not. economically amenable 

to bénéficiât ion, tno conoult-antH pivpoceii the uae of an 

appropriate blend with imported Iron ort lor initial plant 

operation. 

•¡m 



61. Aa geological Invest i ¿«at ione dit; not rev ml  the preoenco 

of coal in the country» the poacltl.lity oí  utilizine petroleum 

coke - a by-product of th« country's (j*pai.áiii¿; oil   li.ouatry - 

as reductunt was cons Lü e red.    But deaul^nuripation would be 

nece&sary to rtduce trie hitfi 9uipbur content oi  the petroleum 

coke,    Accordingly, the use oí iapurted awn.. 1 coku along with 

desulphurised, potro!eum cokr aa reductant vus recommended. 

Process and alte selection 
62. Baaeü upon the atudy oí' raw materia.! s,  the scale of 

Operations, the «v«liability of hydel power and other tachno- 

•conoaic factor», the processes proposed were direct elretrio 

aaelting for ironamking, ID converters for steelmftkin«, with 

continuous canting and rolling milla, and various auxiliary and 

ancillary facilities.   Durine a tage li, by which Une the local 

iron or© deposita wouJd have buen aeveioped and their suitability 

for apongo irona&xing aetablished, the uae of pre-reduced »ftterial 

was envisaged. 

•3. Six alternative aitee were investi «ated and a site which 

bad the advantage of loweot freight coat of raw aaterial laseably 

and product distribution waa racomaended.    The plant layout was 

so developed aa to «maure the rational and economic aovaaent of 

Materials and to provide for rapid expansion in future, taking 

Into consideration the plant's operational requirements and other 

tochno-oconomic facto rt. 

Commercial evaluation 
64.        The profit and loas estimates prepared for s 30-year 

period of operation (which was token aa the econoaic Hi« •* the 

plsnt) indicated that after »king full provision for depreciation 

and amortisation, the cumulative net profita over a period of 

30 years would be about t 408 ailllon representing an annual 

average net profit of t 1S.60 million, equivalent to about 

ft.» per cent yield on the total fi»ad capital of about $ 215 aillicm. 



tt. ri»   avilo»*. 4   ##,,•»    ":»,    b» %i< t¡ ul¡t   ¿höWi-'d   that   tli-;   tot»l 

*•<** oa#V<*> t**#t^t*»   A-rth* I»., Jt: y«*ar porn.-d wuu.ld b«¡ »bout 

§ %m Oâi.i *   *« ••!?<•* i»*   telu  i*»jre«i  Inwtístmunt oï about 

g It» « UM«».    Ti* #*«*n*  e*».;    N» «X|«CLMI to bi a*-evcD when 

«e««etl««, »t ab*.*»   ?»   «t  «M*t «f i'>« »tw «apacity.    Tuo 

|*%*i-**»,   ro*w m   r^t-4-f   *>»*t«et(4 un ih« basis of discounted 

«•OS ft#» *»*fi »wt  *•   -taut   ' noi- .w»t.    fhc total proaent 

M^ #f «*% trt'i«M»  él«r«vni«d   »t  i per cent   amounted to about 

i MM «tilt**   «^«•«Jo^«'^#»«t  M •  curfíi^olliiinf  total  outi'low pf 

i Ml «Alii««.    *•»• •****• »(«-»iM **Ut  Index v»8  Î.02 at the 

«aoja tteiiirt #•*•.      TU* eagr i-eck pvrlod *ao <ístie*ttfd «t 

|f ye*** en %m tf»« ti««»4 b-• •*» »»<* 2'* *«•*•* «» discounted 

•»ate     fi» <f*ti-<i a»««»* I«ietf» «a**»«-««*« -aving «a» estimated 

04 I U,#* «All*««. 

•*•* toavsgft **• cea***«Hl profltabillt» analysis 

tt«t a» p»J»#* *• wl»bl*. ik *•• considera, desi -aol« 

»M a os»!»! bw«IH-r«»t tnaljni" *«* view of th». 

^^—.—r el la» i»»«et»«*t i»e©i***tt a#*d th*» Importance of the 

«**)«*% #*# •** •»%*•*•. «B#«ft«F.    Tí'-* baric criterion in 

01 MU i »*V*T %*•» »!»,«•* «wfcic be ap{ roved vflu the extent 

io oüeft M» t <•»•••«* »•••J««*' »4ii «*«*«Ut iha nation aa a 

gHjaio.   foe iiw «a* ^» f»*«**J»* *»• v"> "scprtaln the balance 

Of a«*4«i ••»• •*• •»»•rita tt» tu* economy irò« the installation 

0« %•***§**, %»i*W. • -*-:-I tro'-ltablitty AnaJyain. 

Of. iw tMi •*•*«•«• au wit» oi »ateríala during th« 

OOPoUfMtif» «a* ««**l*U«n p»«^*» *«»* converted to international 

püeoo m «Ne* »• •r»t*» ** «<•** *•** coîît*   Tho b*"*1,1** 
fée» Ue pf»J«** «a*!«4 te r*ri««t«* in the social value of 

«a» «a*f*t, äI** **» ebtiift*d •* Converting the output to 

Oyó*«*«« i-*»   * in- »••,« §r laternmtlonal price« for importing 

Urn «a» t*f 4 •*" •*M*      «br*i«n oaciteag« coat was taken aa 

«ir**l «Mtal •«•>».    •**•'• "•" °" iooai piant *nd •âchlns,y» 
ifl»tl«*a, aaieriai« »no otiiur inputs, the 



rlfti   «put-   m' •  *•'   ••#        '**   "•• ** : 

% «twin #*  ., *    I%*••* 

-  .»    #«K--    ti       *    I,  r    HMD 

f •   *«••     •• **        -      -• « fBfc£«*-f §*'«rt 

«»- t r ^p   "   *       *-**"*#     *  *        *     %-.***• t 

•  M*f« *•*%*-»   •-    *•••#*     * "»*••'   t-#%#"#»•*,  %•* 

# -«% #<   !*••*#   4»-*   •    -   #*f*.     **  %**   •* w-l 

If t»« t*#*   «"t   *»*•;•**•    «i%-    *   «•••*•    •* if i*#fcl| Alii«* 

•OB'»«ft ill«* •»***# «   »•***»   I*"* *    *» r-r  * •%  «ft* I** 

«•»Ml* .tili  i »»MPM - *-* • <• i» •*** f* - «f»u*i««it») 

.»i 11, 

I« PIIV  «Mtt« «te  *• 

tit m 

te 

Al 

te 

•**,§*•#• 

UM MM««« mnm^m ****** te» • «Ml ••*****# 
fc«  «*»«»; ,•*:»•.      %•• mm  «»til   fr*flt 

%** p##'#**«f*  HP» «tei*«***«?   *•  •*• «••» •• 

tm 'tmmfi «MU»««*   •»» «»tel •»*• * *•••«**•• 
• MgfejMt***  ••%*•»   *»•**••**   *••   JÜW«* •*  te» ft»***f 

to <i*«*i«ite* «•«**•***, • *•** *•>-*«* '••» i t* • p«f 

ft. 

mf th« à    ^ 

lau MMi I«« |M««* 

*pt^4 «*• .•#!*•- « •*«  W H«  «ft H +• *•*** 



purpoaa oí Vdr .iUnjt i.«    itU.:..,.!   *r,.K ned* te  «.'.«» th«r tocUi 

oogt of tua .ir,.,.: H.Hì ^-Lv:.--^  «rpen:¿..m.i,  :>-.r.oo the Gotft of 

land *nd rito ^Jon»•-. «i.i:U-t.v: u>. A <..4f> -JiUor conatitiited 

only 0 «Roll  írwikr, v.¡"  tiie t..*-í-l co-it of thu project. 

Ti. Th* ¡ola »,,----' '^ P--'•--"*,   >uà promotion of tho 

projet wr.o í.n'.iía/..t«i at .* 0.55 Million, of vtoioh ¿ 0.40 Billion 

vaa awnned te uè paytl-i* i« ^J,i¿.i w-aimpe >i»d ^rented aß 

tradable«    Tl-p ïMl.v.ioe ->l f! e.bL million eipondahle in looal 

oujrenoy w.u» ulloceted barton «tpennae un aupervieoiy a»«1 

ekllled p«r»>,ùi«3 »1.U recito«! oxprrasn in thi ratio of 60t40. 

godine and atrpoU^j¿,! 
T3. »r tho »alo factory buildiiiíía ami structurée, the total 

eoa* in stag« I would amount to t> 3ÍJ.63 million and in »taga II 

I« 4 t0.00 »111 J on.    The fortdgT« eschar,?': consonant on the baaia 

of «.l.t« vajue cf ianorted anUrials would be /i 14.31 «illion 

and à ».50 aiUion reapectirely in tvo ctagea.    Tha looal currency 

•oat. for mataríais for tha buildings and otraatwee waB aatiaatad 

at | M4 million in stage I ano Ú 2.13 «ilUcn in atage II.   Tha 

labour obarfea during et^a -1 **Tk> e^W*«1 *° b« *^ B»54 «ilMon 
and daring «trgo n ^ 6.57.   Of theoa tynewto, tha expenditure 

la foraigp currency in tho tw atados would be I 1.98 million and 

i 1.90 «illIon reaper. *ivaty.    Por local currency coat on tha 

country'a personne?, ?+• was aenumed t!;nt If- por sent aouM ba 

fat aewerfleory ataff, 35 par «jant fot aVillad labour, 80 par aant 

fat aa»i-akillad labeur ami t'o balar*  30 par oant for uaakilltd 

laben*.   Tha reeidual aostc for atage T and atage II awe aatiaatad 

at I 1.54 »Illion *M é 1.*'' »vUJiott respectively to ba iaourrei 

Il local eurrenoj. 

I lachlnj'ja: 
f*. Tha total fJn<*noUl expenditure on platt and aaohiaery 

ai araatad wac aatiacted at ¿ 85.62 aillJoa during ata*® I and 

I M.OO Bdllion during r.taee II.    Out of this à 148.« Billion, 

about % ?9,74 mill.tor would bo cttreot «ponding in foreign exchange 

(including internet otorgas on long tarin eredita for Imported 

equipment) in atago T and è 57.07 uillion ia atage II and theae 

aaounte ware treated $to direct eooial aoata. 



7b. The expend i tur*   ori locai a/unin-rv  in y.« t.w. *»tì^MP 

Vif  «jsttaMeu no rf >./»  siJUori .«noi ^  -l.rl •* 1 ¡ u»»-   r,-sn*i:t.¡?iíi* . 

TW.f enlirc ex4..©i;üitjre w»ie < jij.-Hitd ai trwin^B.    tL v*ij 

u;-,fifí.;0'?J t¡ »I '{,»;».- prieur Ol   xociú  »«cnlr.-n   vOulrt t-   "!>    HV C, ,.,•, 

higher than interivitirnsi prices tr.l tt.*«»*H .jr* tht   lut»l    t   i m> 

pvjcojj ji' tradable coapomute v*»r   SivLam b»  !,;. to arilv,. nt 

thexr «ououn» Ing or "ohadow' pij^ac.    The lo^al c-n.t,.-, a   ;, e «hin or;- 

erection aurina a t.ig« i und ij ^r# uatia&ted «t £ Z.^ì liiliut, 

and ¿ 1.43 million respectively.    An est ina ted <?A) p<r cent of th» 

expenditure v>uld b* on tradable it «is, 4U par cent on labeur 

and the balftnc*? 20 por cent on refiiuunls.    Labour ..Marges for 

Dkilleu labour,  aaai-shilled labour and una* .J led labour war« 

allocated on the basis of 40 per cent, 40 per cant and 20 par 

cent respectively.   Internal traneportrtion conta were ignorai, 

at they ver« not significant and also as they had good potanti al 

l'or social benefits resulting frost infra-structurr  developatmt. 

S^lfi, eyfifo«»rJLnfit fumilo!* ÉS 
76. Design, engineering, supervision and administrative 

exportes during construction for stags« I and It vara astiami«* 

at t 8,60 million and ¿f 7.0 ail lion respectively.    Out of 

f> 8.60 alllion for stage I, ¿ 5.0 sdì lion v*e astiSMted to be 

direct foreign exchange spaa 'tug and the balança $ 3.60 silllon 

in local currency (70 par cant tor skilled labour and 30 par oant 

for residuals).    For stage II, the foreign «xohangc requireaunt 

would be ¿ 4.20 ad 11 ion and the regaining aapendifcire of 

i 8.00 alllion in local ourrency was allocated on the saae basi- 

as for stag« I. 

77. The total ««pensee on üeohniual assistane« for stages I 

and 11 were estimated at t> 12.60 sail Ion and i O.ao million 

respectively (75 per e«nt of which would be payable in foreign 

exchange and the  balance 25 per cent was treated aa residuala). 

However, the training oost« were i¡ot included in social costs 

sine« these would äiaultanHously rtsult in social bunefit« 

which would eutwaigh sooiaj oosts.    Start-up expena«« ware also 

ignorad. 
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„ci.l «*. «ow*- V, í « «Ule. «* '*l»t «-»1 '^' 

of il na «dui», í*n • «•* >-««• vrUo ^ ""•   "^ . 
aUtA* for ,14 «Wor »»c.«...UU«. th. «.l.i *«•-» «*' 
«, fli*l a 7 par 0.1*. vhl*l> i. ooa.1**-«! «wow*« for 
dwl^ltg ««ni«.   Ih. *.—»«»' «0- ci Mid ou»«-, at 

T p„ .«* «cunt«* to 4 5' -m» «•>»•* th' dl*»,"Ua T"l0• 

rf M1.1 ta**» —U-« * < 1S0 "'"""'• th"" rl"î"°° ! 
MktaMflt rrtio of t.«.«.   « «. eu»•* «M — * «• 

rUblt. 

m.       n. rit« of retu» eoltriUfcoi o« the bulo «f •* •ortil 

«^ .nd taMfiii *»**e* o* *• **>** » *#t *** •• •Wi,MlM* * 
«M e—«1.1 *** of Nta» ci' *** ? P« •«*•   £"**, 
Mto of ro*«r«U thortfor., .-«I to **1* th. MnMU* ** 

th« otojeo* fw« th» •ositi »«wflt *i«*>oiB*. 

£,.   flPfttfPIIK flPUW 

ü#       li this MOOWí dorólo?*** *o*«*o »»* **•*• ** o***** 
«ftfet Wàté wotlÄ» *lch km oÉbarl-od on • »to&um of npâ* 

tortai *#»ol*ip««t *n ***«**o !«• ****>* * ,Wtl * 
«¿fora* ootoforioo.   aUM tio»I ü» «» p-o ooWet of otoMftl« 

««¿h, th« MUbliolMHt of Wir »tool o#a«itr io *l*ol *«* 

HMl êooolopi»! «oioitHoo to oafur iho» fonnid » ti» Mb of 
„„^T, irtop«nd»M* owl ••If-wlialtoo.   tl» poooiblli* of 

iaMfMM production ihould b« «ojplorod oMklMOMlr 00 t •*«« 

•f îo»e*of» pl«ni»e *»oB©rtr tfei» F«**» f otiiblo. 

St,        In Walking fottiMIity otudioo, th« eoirvontionil 

titoli, itwmwfl- «olf*» *>«" DO ^ wl«h8d with 0tb•,, •*aa^i011 

«rítala toeh M oooiol piofitottlUv, wgional «nd ooiiona 
ooMidowtlofw «nd tho ae^f te MBofielal *p«ot of tho pwJoH 



f 

on taa ©taran «oonoay.    Th# »tr«iUMi of u#n»lti and eoata 

ooajxttod it tà» aark#t rtU ol  iataraat ««touil i» «¿staaatloally 

earractaa by bringtne In tin» facto»* *frttcri aark««!« do not raflact. 

ftctimal acoaealaa In the f< « oí' aki.U t'flrwt on, wNploya«tit 

ganaratloii, Hj&k**» tffaetu «te ha»« »Ito «a important b«arl&f 

oa ih* aaaafit« ' oorulnn to tba aoeiaty by tha inaUUatioii of 

* plant.   Th§ »ociai rata of dUowint inould raflaet * daairabl* 

growth rat« wtolea it oa^abl« oí" bo log athlavaa «,v toa country, 

tfith all tüa »aeaaaary aijuatrata for «acial ooata *tid «aaafHa, 

th* avalaatl*» of faaaiaUUj atadlas baaaa om tba iaoax of tea 

cott-baaaíit. fatto, allí ladteata tea autant of «oeial «aairaaUitf 

of taa prajaat. 
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