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1. The cruoial importance of feasibility studies in the
process of decislion making on projects s uow widaely recognized
in the developing couniries, The selootion o? industrial
projects is a long and geqiential search process and the
feanibility studles form & vital link in the chain of investi
gatlono leading to the final decision.

2. A possible sequenca for the gholce of & steel project
could be as followe, firat, & prellminary project formulation
is oarried out listing & number of altarnative arvas where the
steel industry couid be located, The second stor, consists of a
detailed considerution of the selscted alternatives. The next
step is to carry out sconomic and financial analyses to the
alternatives for whiah the cost estimatns have been preparade
The decision vhethsr investmenu in the projeel should be under-
taken or not in made ot this step,

8o Developing countries are not always equipped or axpe~
rienced to evaluate the thoroughness or relovance of feasibility
studieu, The paper iudlicates some of tho eriteria that must be
taken into acoount while evaluating a fennibility etudy and ie
based on the «xperivnce of the developing countries,

4, The use of social cost-benefit analysis lnvolven an
extension of the concept of profitability to national vbjectives
and values, Therse are three baslc steps {na arriving at the
soclsl profitabitity of the project. First, a slotoment of the

et of different objectlvas, Secondly, social muasuraen of the
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vatues st b drogtn nad oaupats el e poojisct ar bhe scelal
ana ghardow nrices. Thirdlv, & dacision eriterion to reduce
tiie atream of gocial corlt and benei'it {icws Lo an index, the
valu? ~l which mavy be used Lo goiect or rejsat "he project or

rany it retatively to somn «‘'ner prujuce,

5. [ bne condibiven ctadnlng: o 2 develnpin; country, a

cloany look ni the Poasibility study might woll help in reducing
miel: more serioue delayr: as well as inl'ructuous expenditure at
later atages. This nuc A number of implicalions with repard to
ugsign considemiiony, demand anat: ges, 8nd munagement. It would
be: deairable while evaiugting projecis to earry out risk

analyvais and munpgerini factoars.

6. In the evajuatioa of feaaibility studies, normally a
mumber of hidden fnputs ond outputs arising out of extermalities
is left outeide the periphery of rimancial snalysis. Although
many ot the ex.ernalitios arc difficult to quantify, qualitative
appraisal o: skill formation, airect and indirect employment
weneration, intar-indus®rial linkagas, offects of import

subunitution ebte, hag to Le sarried out.

7. The cage study cited in the paper is baged on a teasibility
report prepared in 1370 for the installation of a wedium-sized
integrated ivon ~nd stee) piroisct in a developins country. Though
tne commercial profitabilitv analysls indicated that the projeot
was viable, it was consiuered desireule to carry out a social
cost-benefit analysis, in view of the magnitude of the investment
involved and the importance of the projact to the national economy.
The discounted socisl cost~benefits ylelded a ratio of 1:2.6.

The rate of return calculated on the basis of net social costs and
benefits woriked out to about 15 per cent as compared to the
commercinl rate of return of sbout 7 per cent.

8. To sum up, iu the evaluation of feasibility studies, the
coaventional techno-aconomic analysis shouid be duly weighed with
other svaluation criteria such as social profitability, reglonal
and national considerations,and ag:regate benelicial impact of the

pruject on the overall econumy.




¥

- s PR oLt m n e
o alul wilonp-
¥ PO . Ceperie 2% tor dhe
n, tin) rescurceg,

. L tien! ana

B s #.oxr an gy e DY

% P . ot Lt ny thie
x : : ] T . S g*m‘;‘écﬁ-:ﬁ '
N o & R #Fa . be iin tee), In

"y & st i ox% .z cw-. iasnbed vy Lhe

il . Em g e . ¢ Fea c te wetipn Indut;t.rial

i &€ F

= pfieg and

#
¥
B

B
4
b
2

-
&
"

& .oal S TN 1 o & ] S i [ ] 19115' Rnd

o e e s teawyt En oz gdie. form &

¢ @ ®. % g tiar o bes. g to tne 1inal
L1 B e gEe e = hpe ¥ g mrtruction of
. Foao@ oot B0 3thel
3 s e 5 s g0 ova . g J SUebler

o ubo vé w5 ., Jher. the slete or iis

#

» #sb 1 dvr the aevelopment
Etdgul L % P o ¥ &yt A b oountrv's

£ s
eih . Wt oF Ls =% of ® ateel project
e g b bs & ‘ub.oer.  Mast, & preli-

% s 8- & v isd o% iietirg & number of

EPTE S T B TRTE T e B =18y np B ,artlcular

) . R w wl g Fre .t o 0 Joestlon

e

L. Pas  ge s dsier v stuav o' the ool

6wt w to ow ® % i#e atliés siles wad velivering

U £....1 . woF=e i, corl snd availability




W e gt ok &% w e
LTI L R B TS
#h: o FoF e gl -
oasiel ks e om i
e = g ow -
PRER! e P e
Proyss0 (i sabAByStag (MBS g% s W ok @ e We TLAOR
g g o M et G wir s s Pealete onen Wikow Wl

Rt ST LR S B Bl

¢ Pro wo ot svop @ 4w e AReLiN Ao
Of tugbwr + & jealal Gi6 . MERRIAEE Pe. Cob & gRPVHalW
imealten, - smer o rRisam oseitoay ISRt 18 100
Soals 8 prudotigh, e . daanil gis Ve SIige o L o0d ol
AR gl ¥ 3 Lol & SIFL 46 B % B 8
CORGLIBPE.  For BB vk wE e« SR Cabigh o BB Te e

AMYEY Wy srecem : Sub Fesms e , of S3e @piehed
PRI o W ol e e B e SRR ks SR eeS
b e T St i
PO, PR PReink pERE.E OB § . B T vile® W bemleg,

e QEet BRI it e i sm @ Sesbime. e eoes scell Metsbee
O WM p Sjeet b IPEgn Rl QB §5 R e

S. P sitgs s s0 B0l wnoe b 30 GE-etes, W0h=iuliniies
Pluiie 000 & i laug namst b Ul St LA g b VB8
GOIgE ' pIBR . ibicam, W@ e L preelag +  Letugieemd,
B bn Whu padies b8 Bhe mewb. 58 weghl b Ge cadueed wilh

A NI e gprase Wi sass i G o8 ol W pes e



" & &

¥ #Gaw, - * » 5

e *: ¥ [ & w0, &
oot § §- o s . s 4 pawgie .
Lidgea ¥ B E% —— ,ﬁ 5 f . S e -

.o syl - , o

"o, o : rha B 4L g e T ¢ 5wk gelicen
L e T T e T & w b

aries. & = b L L L T ST A Y
Brocwell B 2B e Al MRe e s, . o be o0 i ted

fratrnr by o becidlgw 0F sec  w' o era it e gais.

¥ MNP oy aalries we Lot 8 oW . @ o ol g
Wy FR0rece . W8t A g Ly Lo e b uemree ol Fenet-
ML Mndicr Ty e o les see @ b crlosrie Amt
Curt B L oab Joe ALl il s wEute 8 L T FR R Y sbudy
& ks b ¢ B r'eﬁ‘r%“;,&g'v ol VL e g oaps ' ~ve b e
A AP - et Vi iy Re s . B Lhe gef Py Ord cou-
BUIuC rin of el e s e e pe ae WP el ke ing

et rien,

PO LI Lol TS TR AR T T

B 49s180 onimbenen ! aghy iy

o fhe v demdo of aolal cuattbu it anelysiy oan be
desoribed @3 ollown  Sancrudn] prariv 0ilTt rel ecte ouly
the Floante. Godgta wid benes ity LY Wl bR est, whioh noed
noty in genere., oclucide wity social rorby auy bonsel it The
battar rao el cecnn e Demel e peeds 0 Yo oy lunted with
respact booohe aet of tlonn atdectdy This argume ot
dnvolver o rejectionr 0 teo nrbaotiie b P71 ale ond macial

ntereite tn A watRet MO Meca a ty cuinedae .




S B

f
4«
2
-’
[
*
i
3
4
¥
it

I T
wtighht o . s« W Bewen oF - B sy . o e

Mg ‘eani’ - dsew et ww  Sside csdooths, e o e e
peage A bs Yo oge . L I

LTI T LT T U AR R
L R T B B BT W .
Frem ', Tiage o0 b ccifeunt et vl huar Ve
awl a Wt 4l Mok o g WloaeedBien . ol

B, @ s % osns B o o0 gawiem  h o B ghid
Pive & %We -wmpuie S T e Py L "

Bate or et Ve

19, Fatal v T s Y e e oFt s b8 M Vel
e BIMTaeer Bew: e .1 veme? Lo wn s 5'ni el 15 Vind
ported, A tuicai sele ircclees weicy ¥4t 9 repediuey
(Sapota) w prods ¢ vortar  .ols wwd 59 e ‘wilgp). TD
LIPRE gIve P10 Y 0o witen . Pusie, oo VAg .« wihe @i
She ¢ivent Denolfie. hers ang Be gise .wilywet mete oot
banefite, e cost: ol “~aaftte w1 .o Y legliy distrtbuled
OOt 8 vertall lorg'l . time, Yo Lte et @l (ngt ontee of
bl it reseived 51 el termrped ¢ 1Tt el palng of Uine
are vieved €1f  wently fun vne gt st - \ka bap 8 of Lhe
ehoaes sel of netlomal wiseifves, Wi Line pettetr of e fiw
of couts and berelit: s imorient, Purtlar, tic “lewp of srle
d banelite aver Lie '1fe-time of Fa "putes’ wust o redmr el
% an dnden 1 weatre n Lk say Liee Be awmi b o uale
different rrojucte,



i ﬁgéﬂi *% ‘e e n* e F R I & OB e £ S

¥ ocmpdes ulll o #oe avw e s

*#5 ng W R R Be MY e sy & s a8 % B

ksl snlive Thow w o W iwss ® B v w3 dams s

W i T MR R e g tee ae o Bl n, i L gl
A Bt L, ¢ g SN T e

L 19 g el gEBeE ¥ baw A N N . e T

g e Ve ma o Fe oo LA Y £ A YT e
e & il ¥ 8F e iV o EREm sy £ Y % .
# - ” _ -

i




R R R e

T e
GRNRE Wy g sln el Sue e g A Mmiss A gried e 8
A T S TR A R s e B
ksl 9% ¢ . Wl S

3 suoug e M GEABRRC s o magh AR cw e F ool

s AR <+ B WNGEE Wap’ . B PR w ek gt -
- iai SN 9Y i e %t g w wweliee B,
We grian Gk B8 & sl 80 aase o ool & iy was

P sbabity wat & Mpous o o g e ps B B
Ry 4 Fas SR S R aps G e & gV iy
 WEI N U W@ S ek SaPe ba o Bl # e
Bebsstiing. b abeiag - § ek U, S EORes Wehss @b suledlee
i DBAS -3 wull ot Soubl oF bamid Sl san SETE Bl PAS of
mangngs i» AVER G gubes @t WCe T o B

Salde She misst gege B2 & 3 Whhk - B owi B oWl g ot.h
apeend e Mt i pslis M ve bR o2 Sk aihh e < W



16, Melir, andaoarb,om 0 oo 3 b i) ap oy
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17, Mncther Peasun or warhet arl ioniel 11) we to Afvargs
des in 1nds et toxer a* voil p3 avh it wa, W~ {oolonce, 1
Shere 10 sustoms Ay i Lerorted equitnent, Lii s o eont
ft@ Vo Ite purchaser, !hvever, Prom tln j0.r% of the soc i Yy
8 ¢ whole, it 4ues MOt rgresen, 4 ronuine soat sinne 1t
Lovelves only Lrirafer porets, Hoeco ruch duties should be
deducted in com uting macis) coate.

18, In many catee, inut cplovs in devol | oy countries
are gdninisterel 5: Porulabed 3 She Lovermeert. Jewwver, the
odnipfotered - rice $toal! has regueitis 1140 reletlon i
soefal eppertusity oot dus b Ve dMoralion of e opuratiocn
of lav of ewy 'y s der uc: rativny Totns ond eletiricty
nrices offer fedtiisr amwp w8, Fur Vase sleo, shadow
prites agg bave to be com nted,

19, In moot cenas, the shedow 171 % woult heve 4o be aet
ot the national or parhere \ne reg! nal lwval. Howevey, vory
often e suth Ratican! parwetets will be read'ly avatlable
% e projert evaiunting wengg. Ir such cofus, the neticual
Pvernuest or Lthe plemning subhority il heve te indicete the
range of wvo uee of the natiing) narasetoty, The evsiustion
vil) then Do meds by woiting 2wt Ji'Tercrt veiiee for the
ind@m of socin) retum, oo respord:i Lo Jifferemt shadow
prives, Lhat {4, by oarrving et o asnsivivity analyatg,




Recision critoria
N. The type of cho. ee “aciag the dec.sion maor can by
clagsifind a8 toliows.

1) Qpcowpt-relect: The se 'lsin maker mmy have to Luke
ye8 or no du-i{siong on projucls conalder.d aingly.
The decis’on mii: iruld enable him Lo arcept or

reject sach taaividuanl prujest.

11) Bauxings Il wome inpul, such aa capital, is limited
in supply, it may wail be that no* AlL ‘meceptabls!’
projecta onn be undertaxen. In btnis case, projecia must
bo ruaked or ordevoed 1n terms of tho objective functioa.
T™he decisinn rule i(or acce,t-reject situations cannot
alwys be spplied withvut sodilination to cover these
situstions.

A11) Ghoosiug betwewy exclysive projegts: Irojecte aay net
be independent of each other. One fore of inter-
dependence existe when one pruject can only bo undertaken
to the exclus'on of another project, e.g. two different
ways of schieviang the sage objective. The projlects are
thon 'sutusliy exclusive' snd the decision rule must
ssable the decision mascr %o choose b:liween the
alternstives.

1n. 4 eproitl case of mutual exclusion exists vhen sny givea
project oan be undertaken nov or in & later period. There ls
thea the problem ol choosing the optimal polnt in tize to

gtart the project. This is the problem of 'time-phasing’ and,
once &galn, the decision rule should ofler yuidancs on thia
iseue.

23. The decision oriteria favoursd in economie theory in

the et Present Valus (NPV) rule. Taia status that the flov of
s00is] benol'ils snd ~oets owver the lifetins of the project anould
all be dlscounte! to the present At the socikl mie of discount



And the projwct should be coentec m rejected, accordlng to
whethar its NPV is positive or ceyative. This rule incorporates
dlructly the princiile thel benelits and coats are ot ditferent
value, depending on tne time at whi:h they occur. [t also
ra{lects the volume rather than uimpiy the rate ot sucial profit
associated with & project, Its caiculation depends ou ths given
rate of dls:ount.

23, In the presence ¢! coustralats ou the rescurces available
for investment, the problsa bucomwss one of rauking projects in
the order of preference and to select the optimal combimmtion of
projects such that the total combinad coat exnausts the budget.
Menking of projects siuply on the basis ol NPVs doen not
necessarily achievs this objective.

2. Projects should then be renked by their benefit-cost
ratio, 1.e. by NPV/K where K indicitea investment coat at
'social’ prices, at the predetermined discount rate. The
decision maker starts with the project with the highest benefit
cost retio, then the nuxt,and so on, yoin; dowm the 1llet till
the budget 1s wuxhausted.

as. The preaent. value rule c'.a almo be applied to the
time-phasing problem,which is often lsportant. The net present
value of & prqject can sometimes be increascd by delaying its |
start and even prujects wiich are judywd not worthwhile now
oan be worthwhile later on. The optimal ycar for atarting the ]
project will be that in vhich the nat besnefits of the project
are maximised.

26, Of course, in practice the prucadurs is complicated by
various (actore. Capital custe are likely to vary with
postporemont and will not be known witi certaintyy interest
rates may well vary with timej; oconomies of scale may well be

present, so thal projects with large waounts of {n-built capacity
my vell be justiried if the cost of installing in-bulit capacity
1s less than the bouelite that would be deriveqd f'rom economies




of 8cAl’s wilon bthe plant worke to capncity} aud, wst Creguently,
thare will Le political and olbor reatons in favour of 'early ustert!
and 8o on.

Social rate of return

27. The present v4lue rul: requires the use of some pre-
determined socinl discount rate to discount [uture benefits and
costs. An alternative rule i3 to calculate the discount rate
vhich would give the projsct a NPV of zero and then to compare
tnis 'solution rate' with the predeterwuined social discount rute.
The rule for accept-reject and for ranking is to adopt any
project which has an internal rate ol return in exceas of the
predeterained social discount rate. As wiih the NPV rule,
then, it remains essential to choose some acceptable discount
rate,

20, The social rate of return approach sufters froa a number
of limitations. In the first place, it may not exist, or it

it doea, it may be non-unique; only it tho net flow of benet'its
changes sign not more than once, is thc social rate ot retura
unique. [t is tedious to calculate. It says nothing about the
size of the project; one may prefer a blgger project with greater
abgolute benufits than a smaller one with a higher social rate
of return, but lower absclui» benefits. In conparing exclusive
projects, it cannot be apvlisd without further adjustment.

On the other hand, it has som: advantages alsoj for example,

it is more easily acceptabls to the administrators.

29. A number of other ecriteria arc slgo useds for exsaple
the pay-back period. This is definoed as the number ol years

it tekes for the (undiscounted) sum of net bunelits (benafite —
coste) to pay back the initisl outlay on the project. The
smller this period, the better is the project supposed to be,
bechuge the initial investment is recovered sooner. This
oriterion ipnores costs and benetits beyond the recoupment
period. It aleo fails o discount the benalit f{lows within
the period to the present time. The rule is particulerly
irrelevant to projects with long gestntion puriods, such as

steel .,



30. The decidion or'ieiis mecti ng by e L0 e wodilied
in order to Laue Resouat b rist pad sserbainey,  Many o ae
variables uscd to sompube ool catlyates ov 5oab pressnt vailes
are uncertadn. Thos ray e wenddb with b inuraduring a
conservitive hina in Lo cveiuatiom, Alrorratively, the
figurea whizi epranr to be sosl Llkely cay Le chosen. 4 mo e
secleutific pproach wouid Lo to apply & probubiiity analysis
to ot:trin tne probdo.e rates oi return. In vraciiece, however,
&deyuate data tor computing such aa inaex may not be avallaple
And approximationg .y have to be uizel instead.

Jechnical elternativea
1. Ao important problem for project evaluation ia the
extent to whlch teclmieal albarmativea can be reccnnidared in

evaluating projects. Mush ol a iessibilily stuay consliste of
technical/eapincering cebaila., fuy {av, in ovalustin, such a
study, should thede details be qusstiousd? On- view ls that
they should uot be questionod at wll, The concern of the
eviluator siionld e Lo wvork ut a ccat-beneiit mnalysis based on
axaclly tho same technical ussumi.tion: as viore made in the
feusibLility study its-1r.

2. The logic of this view is fairiy clear. The feasibility
astudy is made by peopie with tectinical oxportise wic are presumed
to have oxam.ned tho allLernatives in depth, Guing over the same
ground once aguin would bs hoiin unnecensary and wndesirabla,
However, tig procedure tc he avoptod would depaud oie the circum=
stances ol ea:i onses tra expertise with whlen the feagibility
study was carrled vut, the naburm of the data used, the resources
of the evaluating orgnnization, the tise at ita disvosal etc.,

it 1s 2lao customary to submit a druft report and rdiscuss it

vith the pivject authorities, belore it is finalised. In general,
in the conditions prevaliing in a developing country, it would
be advisable to trest the i'easibility report verisusly. BEven if
& sacond look neang usoze delay, Lt alght vei; lelp in reducing
mor« seriousd delays As well as int ructusuy axpenditure later.
This cloaer lock at the proimct has, In turn, & number of

implications.




(1) Design comslderntions

33. Firstly, there 1s, o{ course, no guestion ol re-opening
every single issue of technical and engineerlng deaigm at thia
stags, However, some checkd g up ol mijor poirts ol interest
would be quite in order. Thwese could include design standards
for plant such as the coke ovens, blast furnaco complex, steel~
saking units,and the rolling wills; the validity of the support-
" ing utility schemes such as water, transportation,and power; the
offective capncity of msjor production unity; the basic produc-
tion processes for the various steges of iron and steel produc-
tion, and the quality, specitication,and. availability of rav
ssterisls, especially cosl, iren ore etc.

34. Secondly, if these investigations suggest any modifica-
tions to the alternatives conasidered in the feasibility report,
these should be seriously explored. viten, the range of
alternatives is greater thun is udmitted in the feasibility
study. Take a conventional blast furnace, for instance. In
addition to the choice of an appropriate size and number of
furnsce, other consicerations reyardiny ths euxiliaries such as
number of stoves, cast-house arrangement, type of handling
facilities and burden preparation,degree o! autompetion and
technological innovatlons such'as higs top prossure, high blast
mntixre" otc.are involved. In steelmeking agein, the
choice of procese (oxygen blowing from top or bottom), unit sise
which includes the converter capacity for oxygen procecaes and
trensformer rating for electric src furnaces, type of refrsctory,
method of hot-metal haniling (through torpedo ladles or mixers),
and casting technigue (conventional ingot casting.or continuous
casting) need to bs evalusted. On all such issues, it is
important to know vhat the alternatives were and procisely on
what basis they were rejected or even if they were considered
at all.

as. The frequent neglact of such alternatives at the
feasibility study level say be due to prooccupation with the
basic choice of product-mix and process to the neglect of
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ALereative (o sede Lo 5 the featbilsty study and 1
bmallite MOt ¥ Leoaos and by Lhe neblic at Lurge, vwith
e pretest as or. he gnolem Of locutien, oroduct-mix, and
Wewers toaln L0 b 0t 'roge.n (Tom 1L ftuge onWards,  Social
b deneiit an lp. ts. 1t It fx myplicd al all, is mppiied at
S Suet L8lrr s'ege vow neco.atlons Cor (Inance huve siarted.
W et Line it @y e oo Ao W ucongicer B1tornativeo
¥l . The unlv aegirion 18 wnether W go on with the

pre eet 8 1t Mr beer toiwu'atid or Lo teject Lt altogether.
B ourh & prvee . P tie Puai urctee 0 nrojact evaluation is
ia b,

(30 ans Sl e e

", e o et ove ) tior of a Feagitdlity report for a
o] pro et swmires Lrat the question of the demand lor stee)
et 0 Lasrcurnly Ldil gm. Thos 3o 80 for deverai reasons,

In W Nrei p swe ateel 13 00 1 sinple, Domofencus product.
IV ®00es in @ wide var'-iy of :nluposles, shapes, ani sizey,
Balgrcn Lk oriape=tos, rmistively iittle substitution is

Poae ibic IR produe ani Jor Loptance, Lan rolling end Yinlghing
Meliltios ¢ bo provided vill vary ar rording to the different
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have to Sxport,  wve o (o, Coand Ty et e U fmpory sartedn
tyres of stocte vvo, gl o Tl et bty ey a0t gwent,
woll stare AXEortlio, oty ST et st oAb s D e Ry
buture,  Specfs nbbonion S g e e s bl ity
in pluaiing vhe A L L Y S T

ldeally ve n eumeitia; v o L shaome o womegpei arigvela,

39. hanl tv b erriaa ae bere fn o adnd uon s tre ol stmetion
parded ‘¢~ & Lleel Loant and tlpe peiore ik car. be expected to
redch the Mie CHpec iy e Iuirdy 1ot Neieg 4t L Tutwe
desend toat 4 re: vart o4 a fajy: iy loi-r. uirwand ana lyoig

1a culled 1ov. Vericus cethade of demrnc 2:wlviic, such 83 lhe
time tiend, nimpin ang Fulblple sogression. and sten) intensity,
are beln; adopten tor precectong fvbue ate ! dogand. However,
in view of tho antniles ansivzir of ateel cavmgrrios ond products
required, tho ond-use wetnug sy he wore wppropriate fop
doveloping counti; ng.

(1115 Managrment

40, So far our discuurion of how to ve] i-."ﬂ,a & tesgibility
study bas jade no raierence i PR teRE. Thiz 13 because a
foacibility stuuy ofter centadne 1itble ‘olocwsion akout project
organlzation 8nu m&n«iancni . This sbate of aitairs is not
accidental., .t reflact: the prevelilng mizconcertion that
industrial developmer: 'z glmr'v wetler o inats)iing new plant
and equipment in the 'vight' areas. Rut the developuent or an
officient, and dynamic c:yu ‘gatiun ¢ . rte 814 manAge o noy
plant is also important, snd novhere L. (t, zore laportant than
in steel.

41. Stecimaking is a complex busines... Minsperial difoi-
oulties ofter lead to the nctal perfomance ' a gtee) plant
being signiricartly lower tian had been indicaled in the
feasibility report.

42. Among the Lils that have besot sleel 511ig 1p duveloping
countries are the following: delaye 4in cumitruclion; low retes
of capucity utilization: (nadequscy or Bpure nirte mand poor

-
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43. Tl Pove ol retire oo . ¢ Mt 10 gt g IICTY B GRSy
belorvhand, Pur 6 glver trm of o, ¢ . vt v hncr Ay
bepce the rato v retum, Wy ARy it e ey ¢ b lE A
cortain renge. "he woiual rate o, s turn ta iV, v Lo doyed
o various factory - the s’ fmetar 't L ng Lhe nature of
unnagement, Gince, In prirclile, 1 ig Loe 'guthemtion)
axyectation’' o' the retiss e a pro et gives tae
sppreprialc iudex o ovrejett perfrieice vad ¢ eartalaty,
knowledge ol Wit Cctely c o by erliese s ‘mpor-tant in
eveluating (ean.tLiil. stugiew Uor co®r ces he i Mal pistg.

4. In prectice, (ocuume o We 1w wve Al v of date
risk apalysis ¢ atei) ure tect in doVelopding CCUBLTION vij)
Bot often be puasit)i . iience h. ogeer Litn O muelyaing
oRgerial cectors 10 suce 3 Lremdwery v ot Bripe,  owev Yy
such faclors 8i0uid NOL Dy nw, iezied, sigply L_.ause they ape
difficult to avdstre, It would bo uerirebls, n cveluwbing
projects, to olimct and susegs inforwali.. . on Che sana;esent
and organisatiors] atructu s envieteed fe- 14 ‘s @ suitable
General Maneycr likely te Fu acpoiated ulthly. Ave prograases
Lor executive deveiojmout and treinin ne'ny a&rvernyed? v the
preposed managesent siructiure Lop huavy” g Lhure suy swihuse
for Lthe dovolutlon oi authicrity w the widdiv lavel masgesently
How fer wili tha mulhopity reci witr the pianty W' '’ the
ludividual stee! piant be plown any roop ottt iiaty tar
developing and oporating 14y swn min L Ane v 1i 8?7 fveh
rough &nswcrs G awh jucst lora cap 'l dn cedoc iy groes
srrors of cstimation for Lha yatire L, be arpect 2 (Pom W

stonlworks.
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deginticng v tig tr ' S L 4ot e ratiorale
behund thrfe 88 Lho ahirgi i Ye'arce ot et G170 tims of
most devalopiry covm' o vl or Ame b ) o0 et anbetl tion
and emport proccbi ot capaute:, A devs oore foatt s us geoount
for about thim-iifttg o b wiu's V0 o -ore tag ces, LV.@ cap
ogpitalime on that. roncurce efio. o L e sl 0ok sbewd
industyy as ww | 2u rton] rarr®oor o, twlnet o en, It hat seer
ohgerved that (.« torel; . @ inice oxperdod ~n the L1120 p of

aov steu) capacity e rocuy e’ 1o a Tow yoare . stior whiich the
aot sgvioge ' ovalgr ecin e vy ha v Ty caabitial,  Alee

in view of the Intattlity of [ron otn prices §1 wa.d be mrte
sdventageous to Jewelor che wnaty s peaduct or of pon and gtoel
od amport them 1 grester quantitics, :netead O soncentrating
op emports of the raw patorial anly,

Sagey ciicem

80, e compuling the sosde) vebturn & ste’ priuire’s, there
are ¢ vupber of itam: for wh. % thr uyie - MGow 1lcor rather
Shen prevalling (1,0, werket .+ asdmini-te w!) 1~ cloarly
appests more approptiate, O thuce, tue 4t Lano tenb ere {'ae
frwolving forwlen exchenye, Cop-ilar frei, Lee i lei:v 0. Lhe
owtput, Tha aotual ,rive ab hlich (Lol 2+ 82t oneumers 1B
aoet developiar counifan, 1n & Uy iy «7' fca! sainieteved
price with Jittle r=° mrrv f v crn) rot e, ‘m the other
hand, not only 1s stec! 4 smlcr §+ oru fubet tute by sssists
other wser industriee in ofiec luw § <1t nutetitiiioa, Given
the desision to tindustrinlire, She wltrrrntive to direntie
production of stes! ir to iwor* M .r abtrued, Hedce tha lended
price of iaporteu :tes! (1u lomertic currency) pives a messure
tf %8 oproriunity aost or true valve, Huwswer, thin vay aeed
further +1justmente,

1) Piret, this proosduss eriimoa the! (hy wnit price of
steel importe is Uide niuar ' of the sscunt {sported,
T™his say ' bo entirels ar nrets, Mowner, the

fwort 7 atew! by o+ civen Covsler i ocomtry would
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in Icsumiang oo tmoab pros g Lhe soome &L 4
fevela .. 00u ut g Ly e ligihile,

1) Saconwzs vahe by pie e sy g
Warkel in g b oy R oA G L o mha T LTI O T
tl\f’ ]‘u | . PO T TR P N L Co h.w.?i ML
atonl caarters v By iy aeeurt 4. water , tiag

Wioed crlce sy Y oo odn ivare. 0 s, Lne e ot
cUPreal wordd prioc Al shen Ll wi Y Le L

"Lrue Demita' of Jowmst s orooo i,

"11) Thirdly ang so-b imourtnat, U janded price witl
reflect the prew i llug ~sclhama Pi o ~ P unen Lue fugeatie
Surreucy 8ni Lie ¢aYie vy 9 i evuntiey frow Wi Uhe
ste:! would hav: “san ja artes. Heron Lidt price will
mve LW be aijucted cowarie 0 alise A presiua on
forelgrn ecn are s ow, by convs Llug tie O ceipn axchange
cort 00 Lo potenl &L ia orL rbe Lo dageat L PPeney

conerwd Al a nigdow riiae,

3. ur tha cosl ride, r ajbulaatisl nart ot bhe sogud e gl
and enginvne: ing aorvicves tur a novw stor: mili .n  deveicuing
country will probanly be faporis! iioe abroni. Ag+li, s number
0! forelg: mnaga: ! Y An' “» tui ' otait are Yke v Lo De

v loyeu at lemat ot Lh runa np in netiog, pruoibly loarar,
"onge thu Anvertamen. and Speaaline wlo (o0 il ceriua will
hive n lnreign ex.hanye componint wil-h madb w.ne b revalued.

52, In carryling aul trhag: adjuita-nta, ten ovoug of satisstion
probled@s are tnvalved., Firat, wnat is tne wproprinte snadow
rety of fornig: exchange’  Thia fa 700 & aulber (o0t - n e
pebtlad by the projwet svalus’ion a4 1y, I anv ximdow Tabee
have been suggsatad 2t the national I 1, !0 oreap », in
CArrying outl aggregative plaaning - o stiss, Lavie “hould be used.
Othervise, a sonaltivity annly. . ¢ 8t 1 be 2urrciad our, uslag
different but falcly his? pondow mles  econtiy, n detwnlled
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required tor all major fteaa LD e U tadtae T Do Raved
in the fensth: it Fupo-L, " TR § P S L AT S e Lo be
caprried oul, {n prio gpre, ot & SVLE corelon exinape
"Indirecily ', ¢.'., dom=sitle equipsent prosated «' L LOrel

4 i
sachinatby, siwul ! alegys e tavard. Ho e vaet o detn taloreation
My ot eaally v avelabie v morhe s 0 rent J8e B gone

by vaittin, tLhes.

5. Asong otnem itoos ot ceal La, way neeu Aujusiet’. 8fv
00sts of rav @Pteridis, e iy wal.  Thige woerisioy
acoount for & large et oF the o il cosbes . gbeel produstion.
However, the L mich ¢l cual §n Ay (0 7€ Oplig 20 NLTAed LS
signiticantdy .ovet Lhre cue sapvinal o o Loaerdbon,

Hence & hipner 'soasnw vilce’ o coal tasiid be 180 %0 Fe lect
0C1s 1 @p ot tuniy cost of Fassod L3 d wp. uwlilmr, 11 the
stenl p.snts a-e aitust. i At Lot J oty tras Lre o Ay ' ang,
the 00:%s . tamaepe cr ol Beos o plonit o e, UB b
oblier hand, rei vy retes ehnrg o top de o dUabe e o bulk
mterixle have liiule 1elatic Wit BATY 1 ur o @ Bl
trangportntion: sgusiisption o @i ivecud ¢ Tued 'Tieangsl.ve
of diatan ¢ tMvalict “ia OV it P %20, islotb Ghn
ploture. ApTop idie ud velmer' dre o e b Co. @l s
distortiona,

9. Sip e pbea) oLk ItAL iniens v Mnduelly with @

lomg guetation por'od, tae Selur. 1 fou T esool aliv mwasure
i weed, Wil aspena sagnitiond i on b raie 00 tscoumt,
Agein, Lhe &r PURPiety Tk diacowt anet b dclied on @
national lovil, The s51 ¢ wage (#'a 1 Jlmiy W te relAbivaly
lags fwpurtaat U3 Whe ibe®s antuiry. I cne lret plees,

a0re labour will jpouatly b mlage 1P iy o0 ce Lian Le
Justitied by the sam-b wage, = omdl, ste . o et wiil,

neverthelus , nol ¢ 15 wuiv 0 s e e puallied
labour .




§5. How larye tne o Yacl oi Lhase sd uatments on thw rate
o! return on .teel proiecls 4'il be, will vary beotves. countrias
and lypes ol project. However, thelr genaral Lrend {s quite
clear. The valuation o1 sleo. odtput al import | rices, correctud
by Lhe snndiow rete ol YurelEs eonwre wial by ana large tend
to increasc the rate of return on domestic proauction, The
valuation o the ioreign oxcam o corporaenty o invesiment

and operatin: @uts In Lno game way will encourige the use of
indigenous s<ills And equipsent ltor exsnple in Jasign and
construction), wh. rover Lipwe av.: uv.ilable and pennlise
excessive uevendcnce on .ocelgn resources. Jhauow prices of
treapport vili hel; remove ihe gubsidy Lo piants located far
from the cosl mines wuich iz lmpliag or tne prevailing structure
of reilvay rates and bence wi'l [sv.ur steel planta near the
sougees of tev mmteriaj.

LiL- QAde oIl

Wé,m&:ﬁmwi%ﬂ-em&w

teal plant in o devalepling ooupbry.

5. Tals cnase study ia brsed oa a eaaibility 1eport
prepared by Dastureco in 1970 lor the installation of s mediws-
siped Integreted Ltoa =nd alvel project in a devuloping country.
The gross valus added in menufscturing and mining as e peroentage
of valwe nddnd In .ommouity production in the couatry was 20 in
1966 which lo consleered t low bsnch-mark .or induntrialization.

. the comtry depends entirely on imports for its ateel
requirements and the imports have been rising st an averagu

pete of 11 per cent sinoe 1964 costing the ex:huequer over

# % sillion anwuaily. This iy likely to double vithin a decade,
as the steel demand projections hive indicsted. At the stme
tine, the country hay sese iron ore ruscrves, though of poor
grade, petroleums coke to selt the ora and the bulk pover froa

8 hydel projeet vhich aho..d ensvle the country to produce iron
by adopting & provem electro-setaliurgical pruzess ror conversiom
o ateel,




98, wals Crse Lot plvices vrbatly whe variouws factors
baken into considernticn oo wpe o eojuation of the project - its
comercial ane Slianc’al spspoots ang gecial profftability. The
valuee ol the ne.ic i Lo 7w e - UL s ol sh@dow wage rete,
social discounl itte, ahaunv torei:m oxchouge jate ete) adopted
tor the purtose of the ctuyy = swdectiiud by the project

authorlty.

Melyeis of tlv vrofort

9. The st l domand stucy based on the end-use methed,
crogs-checked by stioer =ltalinticel wmathods ol projection,
indicated that the ovverall ate:l requirvements would be about
400,000 tons in 1975, and 6R(,000 tons in 1980. Accordingly,
it was proponud that a nient enpacity of about 300,000 tons/year
initially &and 625,000 tors/y.ar in the naxt atape would be a
vistle slze in the context oo the recanl Lwcinological develop-
ments, The product-mix for slege [ would be 140,000 tons of
billete to m. el the roguirements oi an existing rod mill aud
about 152,002 long of i4pht sblructurale, barg and rods.

In steape 1, the produet-mix would luclude, in addition to the
140,000 tons of billote, about <00,V teons of etructurels,
barg and rode, and 235,000 tona of rot rolled strip.

Usg of locel raw mat-ri:le
60. A major cbjective of ¢lanning the flrst integreated
steel plant in the country unwer chuuy was to utilise to the

maximm extent poscible lova) iron cre and other raw materisls,

A8 the exploration data on local iron ore, limestone, dolomite
and panganeseo ore we'e inadequate, the consultants recommended
further geolopicel procpectiing on o ‘crash-programme’ bagisc to
develop the Coposits. Howwever, es the preliminary tests on

locel iren n1es indiceied that iLhey were not economically amenable
to beneficiatlion, tae conpultants prepoced ths use of an
appropriate blend with luported iron ore lor initial plant

operation.




61. A3 geological lnveatigatione dic not reveal the presence
of coal in the country, the pomeibiiily of utilizing petroleun
coke - & by-product of thy country's expsndly oil ludustry -
as reductunt was considered. put desulpourisation would be
necesgary to reduce tne uigh sulpbur content ol the petrolews
coke. Accordingly, the usc of lmported swn,l coke along with
desulphurised potroleun coke as reductant whs recommended.

Process and site selection

62, Bascd upon the study of re&w meteria!s, the scale of
operetions, the evuilubility of hydel power and other techno-
economic factors, the processes proposed were direct elrctric
spelting for ironmaking, LD converters for steelmaking, with
continuous cacting end rolling mills, and various auxilisry and
ancillary facilities. Duriny stepe L1, by which time the locsl
iron ore deposits would have bueen deveioped and their suitability
for sponge ironmexing estublished, ihe use of pre-reduced material

was envisaged.

63.  Six alternative sites were investiyeted and a pite which
had the advantage of lowest freighi cost of raw material assembly
and product distribution was recommended. The plant layout wos

. 80 developed us to ensure the rational end economic movement of
materiale and to pruvide for rapid expunslon in future, taking
into consideretion the plent's operational requirements and other

techno~-aconomic factore.

gouercill evaluation

64. The profit and loss eatimates prepared for s 30-year

period of operation (which was taken s the economic life of the
plant) indicoted that after making full provision tor depreciation
and smortisation, the cumulative net profits over s periocd of

30 years would be about £ 408 million representing an annual

aversge net profit of 4 13.60 million, equivalent to about

6.5 per cent yleld on the totsl fixed capital of about § 215 million,




&5 ‘n st l@Mte 4 gaLk oo utstenont showed bhat tue totel
Bab ety is ga-etele. Rping L Ju year pericd would be about
§ % @i e nomirat L ot tixet1 {nvestmunt of about

B s - Mlitan, TRe piont 2uw, Pe axy acted to br Ak-even wien
opers bing ol Shw’ 3 4) oatt a! Lue rated capacity. The
toletwn. oo ol Febyu r oa'ieetod on tie basis o' discounted
oaah flow ai-ri ot Yo aul ' nar ent. The total prosent
sujue of vof tn’ 0w diacountag ot 7 per cent 'mounted to about
8 sliller remared W0 8 corrasponiing total outilow of

B 33 siliten. The exrens , wruat VALl indey was 1.02 at the
onge digeted ™te. Ti- pay iechk prriod weo satimueted at

1) pubre n Loe Lrva tienss bLowar Snd 24 years oi discounted
wWate. T™h svertge Sunwsl (cieign axchange saving was estimated
ot § .4 wiilten,

Snis)_soieiiee

. Men Lhough the comsotoini profitebllity analysis
sadletied 2ot i project s viable, it wee considore. des' ‘able
W earty ol & pusic i puel {t-cont Baniysia tn view of the
SPitue o s Anvestamnt 1nv0:ved And Lhe importance of tﬁ
prejort iy Whe sational econow . Ti.e basie criterion in
omiulng wet-er Law rv 06t niullc he ap roved was the extent
‘e whleh We 1 fBys sna p 0JOCL wiil bunelit the nution as &
wnle. T erus of Ww prebles vas ts mscertoin the balance

of goeial oo+t 8m@ Buncfils to the sconomy from the inetellation
Of Vi pilRL, WhToy% & o q , ro"itebt ity analysie.

. sor Whis pumese, 8! cusle of poteriels during the
cendbustion and op-retion prilcde wore converted to international
priess i order Lo arrive at their rea) cost. Tho benefits

fven Ve projeet weuli be Puflected in the wocial value of

She owigut, walsh wae obialnad by corveriing the output to
Suasdary Lare: o Lie baslu of internatlonal prices for importing
e oape lev | of oubput.  Forulign exchenge cost was taken as
divest ooetal cost  Fer ali itews o iocal plant and sachinery,
apmipaed APenaperistlon, saterisls and other inputs, the
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purpome of tidr aluvdy, oo oavlest wen meda Lo spness the social

comt Of £:8 [ridl qod G wioplonl AYperclotie, 3630 the cort of
1and and cibo drvalovzen’ mecturbed o B Gveh Lilddor conalituted

only e erell [ricuion of vaa totel cont oi the prolect,

8. The bobod €y e ko™ D0 P ey W1 promotion of the
project wnu caitmated at X 0,90 million, of which # 0,40 militon
vas a@6tied LC o uBYEL 6 10 Sololil Gtalnge and Lrenled as
tredable, Tico hilsuce 1 £ C.on million expondable in local
swrreney wos ulloceied butuoeun expencae OR gunervicory and
skilled porro.aal md renlduas eaporase 21 the retio of 60140,

Budlding end abruetige:
73. ¥or the wain facbory ouildiage end shructureas, the total

coet in atege 1 would amount o £ 22,63 uillion erd in stage Il

to # 80,00 m1)llon, The {oreipgn exclanp: componant on the basis
of 8.4.f, vaiue of imorted malerisnls would he A 14,31 million
ad # 9,50 miilion vespactively in *wo choger. The local surrency
cost. for materisls for the bulldinps and gtrnetures wae estimated
ot # 3,24 millon in shage I avd § 2,13 millicn in stage II. The
lebour oharges durir: stoys I vere ssbiuted ic be $ 6,54 million
and during stego I # 6,57, Of thepe amouniy, the expenditure

in foreign currency in Lho iwo sbayss would be £ 1,98 nilljon and
§ 1,50 millton respecilvaly. For local eurrency cost on the
sountry 's personnal, *% wae asaumed thnt 16 pox sont would be

for supervisory statf, 35 par sent for siilled lahour, 30 per cent
for semi-skilled labcur anml ihe halarai 30 per cent for unskilled
lebour, The residusl ecste for stage T and stsge IT were eatinated
st # 3.54 miilion «rd £ 1.80 w1lldon respechively to be inourred
ia loeal currency,

Dant_apd_sschinery
%. The tobal finsncia) erpendiiure on plant and machinery

o8 orested wuo ostinctod st B 85,62 million during stege I and

§ 03,00 million durdng stage 11, Out of this £ 148,68 million,
about # 77.74 millior would Le direct spending in foreign exchange
(including interest oharges on leag bem oredits for imported
equipment) in stage T and £ £7.07 uiilion 1o atege II and these
amounts were trentad un direol social ocosta.



5. The expecditur on loeni menirorv tn e tuw, plear

Lagt Uﬂ‘htmtuu ll(, g ,‘."’9 ml.“lo“ At S .i.’)"’ "l;\vys :‘»‘,SP?\;: :".‘1’:

Ty enlire es.ervulbure war cienitied an tracsb, 8. (L vag
anseaend el L pricer ol Lockl weeninery would Lo 2 oar e oLt
Mgher than intcrantional pricas ard thareture the Jucsi oo -uy
pricvs ol tradable componente wer favidad by 1.5 to aridv. ag

therr aocounuing or 'chadow' priror. The local cout. o vaghdnor;
ercetion auring stage 1 end 1) were vatiscted «t 2 2.9 sillion
and £ 1.43 million respectively. An estimsted 40 por ceut of the
expenditure wiould be un tradable items, 4U pear cent on labour

and the balance 20 por cent on resldunls. lavcur cnarges for
skilled lebour, semi-~si-ilied labour and unsk.iled labsur were
oliocated on the basis of 40 per oent, 40 per ceat and 20 per
cent respectively. Internal trensportziion costs were ignored,
as they werv: not significant and also as they had good petential
for social benaefits resulting from infre-structure developmcnt.

Dooige, eagineering, syporvisiop ste

76. Design, eniineering, supervision snd adwinistrative
experses durlng construction for stages I and II vere estimated
at £ 8,60 million and # 7.0 million respectively. Out of

# 8.60 sillion for stage I, £ 5.0 million was cstimated to be
direct torcign exchange spenm’'iig and the Lslance £ 3,60 sillion
in loocsl currency (70 per cent for skilled iabour and 30 per cemt
for residuals). For stage I1, the foreign axchange requiremsnt
would be # 4,20 million and the romaining expenditure of

A 2,80 nillion in local ourrency ves allocated on tho ssme basje
as for stage I.

7. The totsl expensee on technical assistance for stegea I
and 1I were estimated at £ 12.60 milllon and £ 0,80 aillion
respectively (75 per cent of which womld be peyable in foreign
exchange and ths bLelance 35 per cent was treated as residunls),
However, the treining coste were not included in soclial costs
since these wouid simultansously result in sccial bunefita
which would cutweigh sooial coste. Start-up expenses vere also
ighored.
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Soadal profitability

83, Tt rooinl profitaniiity alynir raveele¢ teat tho totul
gociel corts apountad o g 3. niiltou ar rgalnet s cial Henefite
of £ 723 rdllon, givirg a cost bancfid vetio of 110, Ater
aldovi.g for riuk and/or uncar.sintion, the sool.l dipeount retc
vau rixed «t 7 per cont, which in vonsidared reaconrble for
dovelopirg economies, Tha dicgounted value of eoeial cusbs at

7 per cont amounted o 4 57 million against the di-couniod value
of soelal bensfits amoumtiug to £ 150 mi11ion, thue yieiding 8
cost=bepafit retio of 112,6, 1t ves cbeerved thal even at this
fairly Mgh social rate of dissouat, the project vas socially
visble,

o6, The rate of return caleulated on the basie of net scojal
soste and benefits worked out Yo sbout 15 per cent as compared 4o
the commercial rete of returm of about 7 par omnt, The social
rete of return, thorefore, semed to justify the desirsbility of
the project from the soeicl benefit viewpoins,

Ii. GRECUDIG FRUNG

", I» this .mmmmwamm.mmu
of the "thdrd world' vhich heve ewbari:el on e programe of repid
industrial development will require large imputs of steel of
d1fforent categories, 8ince stesi is the pase setter of eschoals
grovih, the ostablisiment of new steel ompacity i vitel for

sost develeping countries to sarry them forwerd on the pathk of
esoncnse independence and self-reliance, The possidility of
indigenous produciion should be explored continuously as a natter
of long-tern planning vhenever this proves feasible,

., n evalusting feasibility studies, the conventional

Seshno~ecovomic snalysis should bo duly weighed with other eveluation

eriteria such as social profitebilivy, regionul and national
oonsiderstions and the agguegete benaficial rapact of the projest

T



on the oversll economy. The streams cof Dane’ its and costs
commuted at the market rate of luterest shouli ba ayatematically
gerrected by briaging in ths tacto~s vnhicu markuats do not reflect.
Bxte mal ecoucmies in the {« » of skilL termel on, umployusnt
goneretion, linkays elfectu etc have «lso en important bearing

on the benefits '.ceruing to the socisty by the installation of

a plant. The wocisi rate of discount stould rellest s desirabdle
grovth rete wiich is capable of belag ashieved uy tne eountry.
With all the mecessary adjustments lor social coats and benefite,
She svaluation of feasibiilty studies bazea on the index of the
cost-benefit ratio, will isdicate the extent of socisl desirebility

of the prejeet.
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