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l To establish hourly pay. the b<:Gic wori~int~ ti111c in the month shcu1 d 

be established as well as ~he princi~lcs to recc~rencntion for 

f overtime, leaves and proved i) lneB3. 'l'hc: classif.i.ca tion of the hqurly 

pay against the skill t;roup shall l;c defined as •·•elJ conditions of 
the promotion. 
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Training programme should be tliffcren·'.;_ tc-d in time ocl1'~duJ.cs and 

ar.cthotls of the tnininc. ClaG~~ii'icc. tion of the training progra:::.!!iE>S Coln 

be proposed as follows: 

- trainin[; of the rr.aintcnar.ce pernonnr~l, tooi rac,~ir:g 
personnel, und utilitie~ ncr·.rice and instrul!".entatio:1 
service personnel 

'.l'his p~rsonncl should be selected fro!ii. J ocal scr.oo1 s or une1r.ployed 

educated population • .At first the l oca.l trainin,~ theoretical cours~ 

should be organized •1i th the help of the } ocal u.:1d fcrej_ng specialist. 

Aftervmrds when contr~cts with supp:i i ers \'/ill i)(: concl:J.deq, the necc-

snary quantity should Le trained o• . .lts]<~e the co'!..:!-i~ry w:i tt:. the legal 

obligation to start designed ;jo!J or to return c~:·cmdi "i.t~:res on n.eir 

t:caining. Before the ntart up and dm.~i!l(; the opc!"ntio!! period they 

should be trained ad di tionn11 y by t:1c nUfYCrVi!;;int; ;;erscnne: from 

producers of the equip:r.ent and inntrurr.cntation. ~;~::a.r;; of the thic: 

group of people shouJ d be po:;;uibJ.e ld ghes t to avoid trnn::.>fcr to other 

employers. 

- direct procesa l~Lor and direct su~crviGors trainins 

Source of the people should lie as a[;cvc, E:;1p1 oy:r.ent of' this p1;o;:i1 e 

should otart ab~ut half a year befotc t~c erection is finished. 

During this time school claf;r;er; shou} cl Le ort;unizcd \',hr~rc local and 

foreign special is ts should at last during 3-4 rr,or. t.1"1s teach peopi e 

theora ti cal ly and practical J y on the inst al la tio!1. Pr!.rt of the oupcr
vir.ory manning should be train~d a.l:Jrcwd 3-6 r~1ont!-.n. J~f'ore the ste.rt 

up come training on "dry" equipment should be al] owed or with the 

use of "dur::my" raw ma tcrials. 

- manngement and dcpartamcnt uupervj.sory personnel training 

If the cou..~try is practisiaing the delegation of high school educated 

people to the foreign univeroities this kind of people will fit to 
the managerial and technical supervisory activity in nc\·1 factories. 

Local experienced mc.nagcrn ohouJcl be conoidercd as a top people for 
the factory directlon.Training of the manai;crial per:Jcnnel shouJd 

lnst at least 6-12 month in the cor:ipany where tech."loJ ocy \':c::; aquircc. 

Er:.ployment of the foreign personnel ia aloo po:-;siblc lmt only condi

tion is t:v1t they will hr1vc~ opcciflcd functicinn. activitten ar.r.1 r·c:G)ln·· 

nu:i .. b.:Uit.y c.r,. technical w.ir:n~;c·r., vroduction 1r1:mr.icf:r, oup~rvic.;o '1 

1 
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Total tlrne(T) .:.·. ·.·.·.:-:·.·::·.·. 

tlee /rend da!f 5 (JIJJ) 

Official holtda!fS (tlll) 

Siclrness (5) 
Training fl?) 

llorltin9 time(//) 

JI= T- ( l/JJ-1-t 4 OJI +S 4-1?) 

.. 

YearL9 · balallce of J.1orlring time 
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~_,_,.~~Neal h~~ (M) 
~~~~ 

/llafural brealrs {IV) 

l/oprod//c!ire movr?mt?nts (I/} 
~~~'-fl 

~~~L."-j .7n!eroperatiooat rest f :J) 

Tot al sluf t Prodt1c/iye time (P) 
. I 

time fr} 

P= T- (1'1+ IY +I.I +:J) 

CoefftciE:ot of Labour tlme utilisation 

p 
C= -. r 

. ' 

6/Jift oaLaoce of 11orlrio9 tim!! 

~ 
_.; 



I I 
I 
I 

I 
I _ _, 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

J .A. Kopytnvm:~i 

lecture conten:: 
. . . -- l t. ·- t - c l t -

11 1. DcfHn"!.ior..n. lL·.:--cr.f'n a Jen. t.rec ion. 11ns ra=wion 

i1!iplr·i.~c.nt.atic1 1l ~, ~n~t. 

J. I.las tcr nchf;<lu :• c· <>l" ii1e factory 1-?rec t:!.c:~. 21 

t.. Contrn::Lt;.a] fm·::_:, o!' tl!(; project imp-ir·wentath:-: •• 

.,,..,~ , A ->·~· ... , . rr•1 .. .: 3/ 5. In"I: ..... t...ir s o ••• ·--·. , .•. w~n.ri. 

r ,. t-' Hr.:,__,. 1·, •q••.; • l· • .,·.~.,.. ''•1.1"0• 4/ c. ""on_ ..... ::l_ n.e-..h.1 ..... .) ... _I.. ,:.c l ...... , •• r;c~ r._} .. c ...... r.1..u i .• 

7. Sclu~ddinl; :;,~ti<·c;.?/ !1(:1a;yr.. (,/Cos"!. cf the projcc~ 
irr.plc-:-:.~n!.al :;.0:1. 

Ccn.::-.c :1 t ~ : 

----------------------
1/ Implerr.enta~.:ion is a period of l.l::-;c of the pro,icct dcvc~opi~.er:t, whie:t-. 

starts E;~!.Pr ciecioion of. the in:1!•r;tr.1e11t and ends aftc;i· f_;unrantcc 

teat run ~.:~i ~!!l:e over proto.::cl :: iw.5 bc~n sic;ned. Durir.G the ir::p! c

r..cntation of the proj<:ct r..at:.riacf: c.s y;ell infor:natic,n is t-roccsccc. 

l:recti:m i:; !l 1:eriod of tii:•c v:i;.:!1 mr:tcria.1G nrP. proc'!r:scd. 

Construct~·,,n is a iJr.riod of d.vll ..-:crf.LJ cxcc~tion t.:ir.:::. Sor.le tir.es 

these worJf; nre u~;c,d n.::i eyr.c:1yr.;:;. 

----------------------?./ C:en'c:-r.l scht-clule and C;r,inr, cr(\r;l'ammP. or lhc prcconstruction, con

struction ::.rid corn::;:i.:.:niunin1; ;.ri·i~,:; is lo ,{; c~rcf\.:lly ;'rc:;r.::-cd. 

The str.ndr-.:!"·d act.ivit5.c~1 to be r.,::;ntionr.o in thic cha.rt arc: ~s fol1ovm: 

- iu•1i tatiorw l..o trr;:!(·r for cquir>t:.r.nt 

- invitationu to l..c~J~r for civil worko 

- fi r.ancinc; a.rranccw:. ;.r. 

- cnginecrinr; /dctr.iJ erl/ 

- civil worts c:nginc{-;~.i.n[~ /detniJ ed/ 

- purchacillG orderr; 
- civil i.•1ort:J contrr.:t:;.; 

lor:d purchrffe cr;;itr·~.t·:.u 

r:rc.ctio.1 u;1 ~!rn ~·r,,·t ·~·J 

/ 
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pr1'µni·otory ci ,•i] works 

rondu, rai~\·:ayn, I!lai.n systC>r.i of the pipil:g /::~ ler, 

iffl unC"ts/ and :r.ain ccbl cc aiGtriliution set 

- r.iain foundatfon<i 

- lJuildiugn nncl Gtructurt:G 

- cqui p:r.rn t t?.rran:-:e::.c:nt /!"ipinr;, wiri!!i,, inn l rur:·.c!d.a tim:/ 

- otlwr s;>cciali~;ql civil \":cr~s /electricity \-:~ri::g, 
\ 

water and [;tea.11-·pipin.:;, Ve!!tilaU<:~1. anc cli:!.::i;:z<!tin!: fi.e 

- other accepted \":orks and supplies 

- cor-.::.ist:io:iing of the factory 

- ~o~.missioninc of Gections, departeffients 

- co:r~:.fasioninr; of the utility supp:!.y system 

trainint; of thc pr.rsormcl 

- el:n-l ll'.J of thP fac~ory 

- fir1a] ~!CCcpt~mce Cf the \"10r~:B and SC?"CiCeS 

All Lhio activi t.ic~ <:re :interdependent nnd nrc carried out ii: :r.any 

caseo paralle1y ~ne to another. 

3/ It is easy f.o cbncrve that auch ·co:::plicated ta~1k need::i s;~t>cial 

orc:snization. 
Investor ie ob1 igcd to built up special organi.zntion to carry 01d; 

aJl thiG ectivitien. 'l'herc are t\"IO possibilitiN3 Of CO:t!:ro}.lin~ 

of project jmple~cntation: 

- contractually 

- nclrrSnintrativel:r 

In the first cane ir.vector is concluding a contract with c_;Jccir.i-
1 ize:o company /local or forcir;n/ to organize all cons t1·i:d.icn ar.cl 

coffimiRuioninG• In the second case invc~tor iD employing r.roup of 
the Dpcciali3ts and supervice their activity during th·~ fr.-.plcrr.cn

tntion of thP. project. . 
The etandf!.rd corr.ronition of thio oromizntion iD as fol lown: 

- purchasing department /c:uppliee mannc:er, chief buyer, 

chief otorco officer, purchaae·ar.alyst, ccr:~~·!ity 

\-.uyc• .. :;, sloe:; controller c~ores c:ccotaitant, Biorckecpe.:·••/ 

/ 
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civil \';crl:::; col!tractinb <lepa.r~rr.eut /chief en~incer, 

chief l:uyer order nnn.lynl. 1 c_ivil works cl<!rlrn, chief 

::;tore keeper, store~ecpera/ 

supervising dcp:!rtr.1enl. /chief engineer, supervisors a!1d 

innpectors, chief accounting officcr, account:! ng cler:;:s, 

report analy::;ts, commim:1ioninr. chief, cor.u-;;imiionin~; 

officers c.nd c1erl:::;/ 

A J 1 thi c orc;ani Z•~ ti on i r; su.;--crvfacd Dj' the investment lli<.r.!1af:Cl' scrd C(· 

which ia ful:iy r<'sponni"o.1"" t;qf<;rc: the imrcstcrs nutho:-j tics. 

4/ The short description of ihe impJcrr.cnte.tion of the projt":ct shows 

tr.at thi!1 .. :ind of activity is nlzo co::iplicated production procaa8. 

It r.-.cans lhf.:t it ~hf·nld i.;c cr...::--efuJy planned and controlled all thr: 

tir.:e. Sevc::.·~1 contrt~ctin[; cor.-.rar.ieo developed sophisticated co::-.pu.tcr· 

:1~r~•t~r.;:; for thi::: r:urr·<·:>e:. !;"o doubt that for col'iplex invc~trr.cr.t 

pror;ram.1.e G-:.1ch a planninti s~·rtcr.; is desirable. But vii thout loosin~~ 

much frorr. itn c!'fectivi.,_y it could be oubstltuted oy the r'lanual 

control sys tc:r., which is slic;h tly rr.ore la;;our consllffiin~ but can ~'' 

foJlo\'!cd by tr.~ :;coi:1c with 1es~ e:;:pe::-ience and education. 

In acdi t.icn lo the Or{;ani:rntion of the ir.p1c1r:cntation ntn!1aJCl?iCnt 

s~·nte:r, the Gkplc planning and control :;;ysf.e?'l ir.ny by used. The fol i

o~:inb chartc and schedu1 cs shoui°d be prepared to plan and control 

properly r.~cdiu.m oizc project: 

- E!~~~~~g_;~~::~-~~~-~~~~~~~~:! 

r.:nr;ter sc.-hcdule 

- critical paths diagram 

- rcnponsibility schedule 

- cchcduJ e of r:tachi.ncry "and equi.prr.en t requirerr.cnts 

- n.anyower rc·quircmcnt ;:~hcdulc and chart 

- liaaic materials encl erection equiprr.ent schedule 

- basic finuncine schedule 

Control charto and schedules 

- summary conatruction progreso report /by activities 

nnd cocto/ 

v 

I 
.. 
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cni;incerinr:; (:On!'.itr·~::t.io!-, c1·~ ticrd activities lizt 

and aler~ list 

cchc:dulinr, ploL cm··-:cG ~or ~<itr;:ir connu:.i!;i;:&.On, 

cquipmer1t cie:~ivcric:.•, r..~ter·::nl~> co!lsur.i.ption; n.r-d 

fina!1cial ex~Hmd l tu~c:~J. 

-----------------------

Dur.ir;.:; the nr.alyf_:is o::..· U:c i!:i;'ir·: .. c;:1tntic:1 of the pro,jc:ct !!.any t:iECS 

the problem of the ti~e schedule hu~ i:e~n diucuascd. ?here ~re many 
metb::>C:a of t:il':lc ::nd resrurce Gc:>-·di.i.~ :I!1;-; ·:-.ut i..v1p nu:::.n to be <:rcoud1 

si~p!c to be useful for the uccr. 

- V1r <.:hart:::; 

of H.c nctivi lie:~ is giH:!. o:i c;:::: ;:.:-:c, ;<i:d <l:.:.ro.tio!~ of ca~h 

<:.etivity is t;iVei: 0;1 t~:·..:: olher :...:·:1·. 0\-"0" •l:e durat~vH dr·n\'f t.iw 

quC!nt.:i ty cf ra:cee::;c:..ry r~:i..:(:nrcu: c<.:n LP i!•<lic<:tcd. :~~::c c!:artn are 

1w0fu1 when the nun.·uer cf" i he r-_~ i. j ·.~it iE :~ i::; not V(~r:j hit;!1 /one paGe 

,.,,-.,.1·"-"r·at1·0~/ '"hen th",,_ c·:-r;---,t-> ... ,. ·-c .. .,- tbn1 uc· fl!ll u{,_, __ J.l~ H,e .. i .;.. ~•pt"~'-'··- -0-! ::t:'-C.'.11..·d !:t.ii:~(:l'(.)t...;; ic~J ... e -

ncf::r: of the :r.ethod is J.h,:i t(·<l. 

1~rro•;: d j_agram~ has been d~ve 1 o;:E:d le rc:::c.J ve r.;orc~ cor::p :tica tcd 

np1.-cification of the nct:ivjtie:.. i:rC'Jtr:·-i:1:-:r/ it \·;:rn t'.:'-.e fficthod of 

the Cri ti ca] Pnth l.:et!°lo(1 ·.-:h:i ch Ltr i her !--.:!~ ·:;ccn L ?·mi~;; a t.cd ~c l':mT 
1:.e Uwdol or,y ~ind vd th <!ppl :i Gn t:i.c:. to l'T~C'.lrce cva1 ;;;;; tion on op ti::-.i-

zuiion swi"tchc~l to HIJ.:l'~-; und c~i-.~r si:d.:i;..:r ~ echr~:cs. 'l'hcre 
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co:.i~r·c-: ns1 ve i ccvernl definitio~o ~hict 

utiliuation of the CPM: 

- activity i;:; a taol~ riJ;cce>::;nr:~· to the complet:i.on of a 

given proces!l /e.g. project irnplerr.c~1tation/ 

event is the Giart or tc:i·r.d.nntion of the acticity . 
li t t ' /E('/' . t' 1 • t t. t hi h - ee.r ~s s ari. '» io r,(· cflr~.ieo ir.1e a w c a.n 

event can te~:e plac.:r· oo tha: nU succeding activities 

con be com~letcd en ·or·bef01~ the proJcct completion date 

11:1 test i~ the Jctcct time nt which an event 
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ln;:; or free C cat le <t difference between the allowed 

ti::.E· of ac 1.j -: .i ly \"!hi eh is not changinr; the completion 

of the oth('r cH:ii\•i tie~.:; and project completion and 

duration ticc 01" the activity. 

The application ruJ es of the 1t".c1-hod nre very nimplc. Arrow indicates 

ch1rntion of the acti.vity and :i.trJ dir(;ction. Cirele:::i llctwcen arrows 

indicate events. I1;sicie circles the.re in a number of the event anci 

h·!o figt:rc:s indic~-:.tinr; car] ie3t Dto.r·t und late::;t comp] etion. Each 

r1ctici ty is represented by one a!id onJy one arrow, and two ac ti vi tics 

cnn not be connect:cd to the :.;a:ne 11r.~ld anC: tcil events. If this ia the 

cane additional pEcrn~o-even-:: ::ms t Le nddcd \":i th activity of zero 

du:ration. 

To establish the dur:ition t:!.r.ie f::tati'.Jt:' .. cal datn. can be uacd or enr;ine

ering calculations. To kecr1 the dU!'<;t::cn tirr.c ~n objective es _t.Jossible 

I.here is surne distrihution oi· c1uraLfo1: c:·:1>rerrncd in optir:1istic, peBsi-

1du tic and most likeJ y timt!: 

opti:ni.~ti~ tJ:;.c: + pe:;sj:::-.iGtic tim.e+4 likely ti!l,E: 
duration tiilie = ------------------------------------------------

6 

!>01:-.e of t:r..0 ·activi t:!.es are lyinr; on tiic so cal1.ed cri t_ical po.th /what 

i:iec.ns t:1at they can not i.:c c.!c?2:~.yf:r1/. Cr-j_t.ical path criteria are es 

folJown: 

1/ ES. = J,~. 
l. 1 

E'' = LC . .Jj J 

2/ ES.~ EC. =·ic.-
J l .1 

·r n 
J.•v . 

l 
= D .. 

l.,1 

In ei vcn before proc~dure of' t.hc pl t::tnin~ and control of the implenen-· 

tat ion process we hu.vc beca t~n:;.ng lh(· i.H1 lh icch1dquc6 of eupervioicn. 

.Al 1 the manter schedules c.nd GC;1erEl timint; relations are presented 

on the bar charts, detailed ~J.minr, ~id:eduler; nrc given in the one of 

the arrows methods depend i:1g nhat kind of the co?r.pu ta ti on techniques 

con be used. Every cor:-.puter i::; au pp J i.f:d with tfif! vtandard progral'Jl of 

-Lhe p lam1ing in one of th~ en.: r~.e thod :..; nnc.l ta!'Jl. of the pJ a.nner ia only 

to define the sequ~111;~ of' t b: cvcnU: ;:ml Give the duration time of .the 

activity. Rest of the calr:t.i!n.~·jon :i.c c'c.0e by the computer. Re&ults 

nre ES anc.l J,S, loco.lina. tio:. v1 the c:1· i: "i.cal pa t.h, or J a~ time of the 
C!r,tivi t~··, 
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------------------------
6/ lr:n~;Jr:ncentJ y l:o-:: [(,10~ c.rG<in:i.7.a Hen of the project is, one can 

expect d"'!} oyG ·:.:hi ch n.ri:- VEry di;'ficu1. t to be quanti taveiy cstir.mtE:

Thcrefore v:hcn prepc.:1·~-'!G the t:l!~C: schedule some contingencies 

periods sh0uld ta for~~~~n. T!:c ~~jor obntacles of the project 

- J; .. tc c1eJjv!:r:r of cplticn.l equipment 

dd iver:; c~· ~he cr:<--~:.:~nl: .not to specifications 

- J 3-cL of ll::.c- p·o:;a::r' J ~'cnl lm~J dine rr,:Jterials 

low quality of civi] ~or~n 

lac~~ cf tl;c: la1.J0ei· c:r ]Cli!our disputco 

- burcnucr<1 tic pro:~.::·'iures of cquiprr.en t clearance 

t ech.noloc5 c:.J. erro~:: 
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ANNEX 9: Teaching Materials ~id Outlines for Slides, 

Module IV: Financial Analysis 
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TEACHIZIG 

AND 

OUTLIUES 

FOR 

SLIT}'ES 

\ . 

~ktg & Fin. Analysis 

La~s, Nie-e.ria Co1.irs" 

5 Se~t - 14 Oct 1983 

Materials used by 

Plark Weber 

P~CJFX:'I' fir.GLl'-;T!NG 
1-1!-WCF:D!J?. ~ 

Refer Sec";ion: 

Module: . 

1 

:v 
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DA~lC PROJECT 

C 0 IL C E P 'i' S 

'PROJECT LIPE' 

NEEDED FOR •ursccmrrnm• cc1~,cEPr 
... 

USU.t..LLY BEI'~lEEll 15 A!!D 25 YEilRS PER WI> 

A 'SALVAGE V.it.!.UE' CAN BE mED TO R~·:t-'LF;G? /~<)S.E:r VALlTF./E.;\.~Hir;cs VJ\LlTE 

AFI'Fll PROJEm' l.IF'F. Pfl?IOn - COUI.D BE 1 DISCOH!!TE!l VALUE' 

}:0·1'E : : AT LOti DISCQ!_1NT RATill - V.ttLUE OF FUI'IBF. YE.A-~S PAST FrnST 15 
COULD BE M~IUGFUL 

AT HIGH DISCOU!:T RATES - VALUE 01'' ADDITimlAL YE..4-RS EARNINGS 

AFTFR FIRST 10 COlTT D RE 1HTILIGIA'3LF: 

1 M A C H I N E OR P L 1.. N T L I F E ' 

A CGNCEPl' BASED ON. THE UE::D TO REPi...ACE OPlliATI!:G EtUIPKKiT OR PI.AllT 

USED \-:ITH REG.Em '110 DEPRE)'jJ;._'i'ION 

DEffi~IATIGU S H F. I, T E H S C.:'.PITAL R1'.P!.ACE:.E:;T F~Oloi TAXATIO!I 

UNDJiR !fil!!?.Q SYST£:.: A r'I': "~:er;;!. CL'~'!' :\NT) I~'CLUm;n I~! T:'F. 

---1 

IJ.~PORTANT FOR G!:!!FPATIO?! OF C A S H 'I'O REPAY LOA!{ P R I l! C I P A L 

BFX:AUSE IT IS NOT I !f D F; >:__!<~ 'l'O "]. N F I. A Ll_,9.J!. , CAN. BE U>ED 

TO REPAY P.ORRot-ir.n rnv.rsTr.:m·r C;;Pl'!'AI ' Bl1T OFT~! !LQ...! SUFFICIF.:ziT 

' 1 N T ER E S T' 

A COMPENS!TIOM TO THr! LF.KDER FOR THE 1R Jt; N T A I. 1 OR HIS lliON.F.'Y 

USUJ,LLY COI·1POSED OF TH!tr:C; EI.F~FlITS : 

B AS I C R ·EN. T A L V A L U E 0 F C A P I T A L 

KEEPING UP WITH INFLATION 

( DEPIUJ:;J:\TIOt? OF f:.WEY IN 1.N l!lFJ,NfING FX::OHOMY) 

R I S K : HWBLilHLITY 01'' !!:...Q..1. DF:Ilm REPAID 
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'l'EHMS 

D U R A 'I' I 0 !! (P~riorl. lonfore CornplP.te Rep~·ment) 

RATE OF INTEREST: 

R A T F. AUD M E T H 0 D O!•' R F: P A Y )~ E 11. T 

MORATORIUMS m •GR;~cE' Pf.RIODS 
ON P R I N C I P A L R E P A Y J.: E Jl T S 

son~rn:r:s m: IllTIB&'T P1,n.E:!TS TOO 

OTHER CH.ARGES; 

INVESTIGATIOlt 1',EES 

COJlitIT:M.EH? FEFS 

A D M I N I S T R A T 1 (I !l F E E S 

COSTS I COLLATERALIZATION. 

B 0 N D I I{ G e t c. 

T Y P E S 0 F R E P A Y M E N. T S C H E M E S ; 

'AN'R.UITY' OR E~~UAL PAYMENT 

(PAniENTS J..RE E.,,UALIZJ.o:D. TO rncLtmE IU'!'FR!ST .. Afl1WAL / liOM'!'HLY) 

E •;i U A L P H I N C I P A L A M 0 '· T I Z A T I 0 11. 

(PAYl.:E:!TS ON PHINCIPi\L nRf~ r: ~UL;, IZED; T!!fJH:YORE INTFRrnT 

PAYU!:TS ON BAL•U;CE Q..l!l§1.0.!.Q.!lli! ST~.HT HIGH, GRADUALLY REDUCE) 

BALLOON LOANS·-

(PRIHCIP.AL, Ai'fD SOio\ErU!.ES ~:Ol·:E OF 'l'HE I!"1'ERE'3'1' IS ACCUf:.Ul,s>.TED; 

ALL IS DT. ... 1§ AT THE FND OF THE TErn Ull!N TH£ LOJ..N MATUR:!S) 

1 FRONT-ElfD LOADED' vrnsus 1BACK-fllD1 LADDED ~ilTH RF.GARD TO 

THE El{PECTA'l'IO~f OF ~llli.2. - THE GO!H'rRTZ cmvF: AT STPRT-:,!lE 

D .. IF F E R E N C E S I N I N T E R F. S T C A L C U L A T I 0 N : 

S 1 M P L E I N. T E H E 8 T 

C 0 M P 0 U ?! D . I N T Jo~ R E S T 

D I S C 0 U N T E' 1D I l! T E R E :.; T - PAID AT THE BFJ.:IriNlllG 
EF1''1£TIVE RATr: ?? 
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H. 0 T E: TYPES OF L 0 A N R E P A Y f.I E N T S C H E !·I E S FITTED TO B E E i> S 

OF CLIOO' // OR N E E D s OF uzrnm : 

C 0 ll S T R U C T I 0 H L 0 A ?l S : DHt.W-D0\1NS 

C~'!'IF!CAT ov COMPLF?l'IONS 

'.tl'AN'I'l'l'Y smvF.Ys./smn.'YOOS etc. 

L E A S E WITH 0 PT I 0 !! TO P U R C H A S E 

D EC L IN I N G V A L U E OF ASSID'S ~BE T.t.KEX IUTO ACCOUNT- Eicamplcs 

I ?l C R E A S I N. G V A L U E OF ASSFJrS li£. BE T A¥.m INTO ACCOUNT - Eit~ples 

C O L. L. A T » R ,._ L I Z A T I O N / 'l'YPE!J of COLLATERAL ACCEPl' ABLE 

s H 0 R 'l' - T E R M vmsus L 0 N c T E R M 

W 0 R JC I N G CAA P I 'l' A L L 0 A N S : F A C T 0 R I N G OF 

ACCOUNTS RECEIVABLE COLLIDI'IC.RS 

B 0 N D I N' G OF INVil!TORHS 

I )l Ii 0 R T A N. C E OF C R E D I T ~' 0 R · T H I N E S S OF B 0 R R 0 W E R : 

BUSINESS REPUTATION: 

P R E V I 0 U S C R E D I T H I S T 0 R Y : LOA~IS REPAID/OurSTANDJNG DEBI! 

N E T W 0 R T H : DrHFR PLI!.'DGES/ CO?.:TlllG~fCIES 

B A S I C R U L E S U N D E R L Y I V· G P R 0 J E C T L E H. D I N G : 

E A R N. I I. a S P 0 'l' E N T I A L OVER A S S E T V A L 'lJ E 

A L L T ER JI S 0 F L 0 All M U S T B E L E G A L : UNDm CODE OP LAW 

(BASIC TENE.NT 01'' CONTRACTUAL LAW IS THAT THE PROMISE MUST BE LEXlAL) 
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0 'l' H E R R A T 1 0 S U S E D : 

PROFITABILITY RATIOS 

J. SAJ,ES 
COST O~ CCODS SOLD=('Operating Cost') 

It. Si:LFS (a~ ~ ratio); 
PROFIT B/r :s. 

~1;1!T P./TA."( (as a ~) 
SALES 

1NE1' 1 Ill. S~L~"S (~s a ratiO); 
p1foFiT AjTf..X 

PROFIT A/TA.'<. (as a %) 
SALES 

RA'l'E OF REI'l'RH = ROR (;-;) . . 
I. 

III. 

TURMOVffi : 

1. 

J:Er !iWFIT ::: ( ~ofi t A/TAX) 
TVI' iL llf:f ~S'l'EE::'l' 

1:mi pqc?J':' 
iiiT°·i.c,ifTli .,. (s~~,re'r..oldcr•~ ~ui ty 

inclu1ine 'Retainei Earnings') 

!:E.'!' PHOFI'l.' 
P,"..U4!T C:!'l'i'AL = (fc.ui ty Purchased) 

~ 
TaJ' AI, ASSEI'S 

II. fi•'\.L53 
ffiEi5 ASSr!l'S = (In·restr-e~ i; evcl ~!'I in~ P.ORKI:!G 

I. 

II. 

CAPITAL Re.·~uirement) 

TC1l'AJ, WV'F~~·r:.7:rr - ~:wKr~:G Ci..PITAL 
j.jfij;~Q;)ucrrro~: Nl' c,J•.ncITY 

PRO;.'!T B/TAJ. i'n'l I:'.T:ins'!' 
AlfNU:1 L FRGDUGr1•1u·: ;.;.· c.·.t•AGI'!'Y 

·= (Money) 
= (Unite) 

== (1',one::) 
.. (Uni:t~) 
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~~_,~T0!~•tnJ.f ITJFS J".!~:J ;:Er WC~T:! 
};,JJITY 

E.'.Ul'PY 
~i(;fi~~:L--LI;,lULITIES ;;_!;j"I m.:r WORTH 

= {as a ratic) 

= (as a ~) 

II. T!!J.'A~.Pl~'. = (as C! r:-ti0) 
:r; :UI'l'Y 

III. 1.a~:r.-T:-}fl.: nF31' {as a ratio) 

I. 

II. 

I. 

T. 

. ----·-·--·-
E •. UITY 

P. ·UTTY ----1.o::G-'l'W!·: m ;LT 

{n~bt Service Coverage) 

I~!:T n!r;~~~~_:!:__DF.?_A~f!:; T :'i'Ir-!l, TAY.El, U:TERE}';T 
w;:G-Tr:.:r.~ JJE:.-!i.' rr:'i'i:!tI-;:>T R~UrnE:-:E':T 

( ~l.!mm~d over ye.:!-1 
that Debt is out 

[~i.' ~:' • ..5:.:!~~~ (I~clu-ies Tlenreciation) 
J,O!lG-'i':r:- i·. J!-31' RF.~~UIRE:· E"T J.'Cn l!:TERE!:iT and. PiU!iCIP:\L PAYi-.E::I'S 

= 1'Hli t:: to J.i~:r i:osT PRESSilIG OBLIGA'l'Imrs 
on a DAJLY B"~lS 

Cf.SH + RE~~Til.-B'.F.!1 
.. ·--·----· ···-- ·-·-•(JPElti[..'Ii;G CG~T3' + b:; 1 0peratir.~' Days * 
(Hote : also ~ometi-::c'" t1.se1 with a!l~ual d'?:rs/365 

~ut thi!": ove-:-:-:t<>-+:~s d~f~!"siv~ abili tie!'.) 

~r'i' A' i1·,· .. ··, \~c-.,..,..,-

T·:·~-p·;.,;S·;:-;n-L-lJ!;7;.1 '·~!.-.~re~: 
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l<}~Ul'rY R~Tit S : -----

II. DI1!JlJF::rl)S P:m SHARr;; : 

v. 

VI. 

IlF.T_,D : (%) 

BOC1K V.lJ,!.'E PIR Sl~ !!RF. : 
(ust:.:illy •ccm:no~• st~ck 

DIVIDR'.T P!.Your : t~) TC7l'AJ, .A~?rtTAL DIVID~'r.£ PAID 
Tor l.L NEr--ffi'O'FIT-Atr A.~-

VII. tiC~KI!fG ASSEI'S PER SHJl.RE : TC'I'AL ASSEl'S 
iiUr.rnm 0F5H11.RES 
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T Y I' E ~ 0 I-' Io' I l~ A tr C I N G 

SH 0 RT T F~: 

T R A D E C R E D I T : 'H e v o l v i ti g' 

BANK OVEHDRA1"T 'R c v o l v i r. ~· 

~ llAVE A 1CLF.AN-UP PffiICD1 

L E T T E R s 0 F c R E D I T : ID u e on p r e B e n t a t i 0 n I 

~ REtUIRE A CASH DEPOSIT 

Used for FrnANCilh1 of IKPO:lTS 

B A N. K E R I s A c c E p T A t! c E s etc. 

LEASlltG: NO c:i:·lE-iSHIP ' Bl'l' T E R M RFSPmiSIEILITY 

H I R E I p u R c H A s E : J,FASJJrG WIT!! AN OPI'ION TO PlRCHASE :'.::.°L!r.~ 

s A L E I L E A s F. !l A c K : 81~ O'.·.~'.F:1S!lIP; TAJC",,...Bi~ J.E.'-S'!!: RIGHTS 

HITH LEi,s:irn:fl'AL ORLIGATIO~rs 

TYPES : •ra-:r• OF l·fill!T.Enf.JICE/ TAXES etc. 

E X P 0 R T C R E D I T F I U A N C I U G : FACH COl1?tTRY HAS O!iE, 

L 0 N G T F!...!Lli..: 

LOA?1S: 

USFS TO PROi·iC'l'E Ci-:!l ~PORTS -
narE : Introduce U!HOO FWANCIAL RESOmC~'5 Bocks 

for d~scriptions and addresses of E/C I~sti 

TYPES D E B E l! T u R E s I s I N K I N G F u M D 

c 0 L L A T E P. A L I z E D ( S~URED) I u N s E c u R E D 

L o c A L / F o R r. 1 c n c u R R EN. c Y - ffiO::JL:r:;;s 

THREE TYPES OF REPAYMENT SCHEMi!:S 

SHARE CAPITAL: 

P R E F ER E N C E - CUMUL~TIVE PREFER~iCE etc. 

c o f.i J.: o rr s T o c K - CLASSES / varrna - HOH-varrna ct 

F\lREIGN DEPOSITCRY S!{.i-.RE3 etc. 

CONVERTIBLES fl WARRA~TS 
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UNI DO- TRAIUIN.G 

FEASIBILITY STUDIES 

CAP IT AL EQUIP M £NT (Fm Rl:..~E!IBCH etc.: 

RESEAHCH 

T E C II. N. I C A L A S . S I S T A N. C E 

DI-LATERAL AID: 

S('!.LE.'i'!'·:&; •s 0 F T' LOAMS ~ F .... UIPU.:rr POSS!?'.:.,:'.; 

M U J, T I - L A. T E R A L A I D : 

P. E G I 0 !I A L D E V E L 0 P M E 1: T B .i\ 1~ K S 

Loi 0 R L D :3. A U. K 

I U T ER N A T I 0 H A L F I N A ?l C E C 0 R P. 

G 0 V E R li. ~ E ?l. T G U A R A 11. T E E S : 

~ONVERTIBILITY: 

AGAINST EXPROPRIATION 

RETURN OF CAPITAL 

REPATRIA'l'ION OF PROFITS 

Ol'lURS : OBL!ll.l.TIOW~ TO Rf",..INVfoST A ~ OF BCPITS ~t11. 
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Feasibility Analysis and Reporting (COMFAR) 
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SUMMARY 

l. In view of the wide application of the Manual for the Preoaration of 
Industrial Feasibilitv Studies (ID/206) since its oublication in 1978, UNIDO has 
developed a Cotlll>uter Model for Feasibility Analvsis and Reportin~ (CO~IFAR). The 
purpose of COMFAR is to enable exoerts, consultants, consulting firms and UNIDO 
staff as well as international and national institutions active in the 
preparation, evaluation and financing of industrial investment projects, to 
facilitate and accelerate the computations required for the preoaration and 
evaluation of financial statements, financial ratios, and rates of return for 
pre-feasibility and feasibility studies. COMFAR is also a further steo towards 
standardization of pre-invest~ent studies, as stronglv recoamended bv the First 
~··,~ultation on Industrial Financing, held in Madrid in October 1982. 

~- The Model was Cotlll>leted in December 1982 and the progral!Dlle is nov fullv 
operational. . It has alreadv attracted widespread inter~st. COMFAR has been 
installed in Turkey, and requests for its installation and aoPlication have been 
received from Ethiopia, Honduras, Madagascar, Oman, Zambia and other developing 
countries. Well known firms and ban~s as well as the UNDP exoress keen interest 
in the CODll>uter programme, and there seem to be verv good prospects for 
installing COMFAR on a wide scale. 

3. The programming work was sponsored by a grant received from the Austrian 
Federal Chancellerv. About the same amount was provided out of UNIDO's Regular 
Budget for the svstems analysis, programming and testing. The programme as it 
stands now is fully operational. Programme maintenance, uodatin~ and further 
development and improvement (e.g. translation into French and Spanish) are 
envisaged, funds will have to be secured to finance thfs future work, as well as 
training of users in daveloping and industrialized countries. 

4. The COMFAR Prograuane will be available against a lump sum contrihution of 
US$ 9,500 to US$ 15,000 - depending on the assistance and trainin~ required for 
hardware and software installation - payable to a UNIDO trust fund, and it would 
mainly be used to cover UNIDO's direct costs (consultant fee, travel exoenses, 
per diem) for training staff in COMFAR application, supply of a User's Manual, 
and for programme maintenance durin~ a period of eighteen months. After this 
period an updated version of COMFAR will be made available. The COMFAR software 
itself would therefore be provided practicallv free of charge. 

5. The comparative advantages of COMFAR, implemented on a personal comouter 
are inter alia: easv access to the computer, a sophisticated but still verv 
flexible financial model, the dialo~ue system guides the user throu~h all 
operations, input error check and warning svstem, computer power allows 
repeated computations to analise sensitivity and risks involved and to approach 
optimal project alternatives, the report generation system prints the r~sult 
tables ready for Presentation in project reports. 

(pr.v183) l 
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I TI. THE PROBLEMS 

I 6. As manifested in the Lima Declaration and Plan of Action, it is the express 
intention of the international collDllunity that the developing countries should 

I 
attain by the year 2000 a 25 per cent share in world industrial production. 
Among many other considerations, this endeavour is closely dependent on the 
developing countries' ability not only to negotiate successfully the new 

I 
distribution of industrial capacities with Governments aid industrialists of 
the developed world, but also, and at least equally iml>ortant, to select 
investments commensurate with their develooment objectives and targets. 

I 7. The exiierience gained by the develooing countries in the preparation of 
pre-investment scudies has been mixed. Such studies were frequently motivated 
by equip1!lent sellers or were a part of a turnkey project and the specific 

I problems and difficulties that were likely to be encountered-in the project 
were not sufficiently stressed. In other cases, such studies were largely 
based on earlier exoerience with similar projects in developed countries, and 

I 
then proved inadequ~te under the prevailing conlitions. Furthermore, too many 
concepts - of project preparation made it difficult for investment decison makers 
to consider an entire investment proposal in all its facets and to measure its 
impact as cOlllpared with the development objectives and targets. The quality of 

I pre-investment studies has, thus, not kept pace with the more elaborate demands 
made on them. The standard and depth of studies are of ten not of a 
sufficiently high quality to ensure rational decision making at the successive 

I stages of the pre-investment process. This deficiency has resulted in 
misallocation of resources, long gestation periods, investment cost over-runs, 
and the creation of excess capacities. 

I 
' III. THE UNIDO MANUAL FOR THE PREPARATION OF INDUSTRIAL FEASIBILITY STUDIES 

8. With the publication of the Manual for the Preparation of Industrial 
Feasibility Studies (ID/206) in 1978, UNIDO has· maie a major~ontribution 
towards standardizing the terminology and approach to ·oe used in thP. field of 
pre-investment studies and has thus provided the developing countries with a 
too~ to facilitate the preparation of projects that are technically, 
financially and economically sound. The standardization of· the applied 
methodology is of particular relevance to ensure that both users and producers 

I of pre-investment studies a.re dealing with the same concepts. The Manual 
permits the prescription of detailed terms of reference to consulting firms, 
monitoring of their work and assurance of high quality of pre-investment 
studies. With the above Manual available in English, French, Spanish, Russian, 

I Chinese, Turkish, Dahri, Hungarian and Czech, and being translated into Polish, 
German and Burmese and a present edition of over 65,000 copies and its wide 
application by consulting firms, development banks, the World Bank and its 

I Economic Development Institute, investment project sponsors, etc., good 
progress has been achieved in the effort to standardize pre-investment work. 

I 
I 
I 

(pr.v83) 2 
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9. Since project planning is an interdisciplinary task requiring a team of 

I 
I 
I 
I 
I 
I 
I . 
I 
I 
I 

' 
I 
I 
I 
I 
I 
I 

engineers, economi.sts, financial analysts, 3ocial scientists, businessmen and 
governmental administrators, the Manual is aimed at reade=s with different 
educational backgrounds and professional experiences from both develooing and 
industrialized countries. The Manual is practical in ~uproach; it aims to put 
the various feasibility studies into a similar framework with a view to making 
them more comparable than in the past. 

10. The Hanual has two parts: the first one concern;> the different types of 
pre-investment studies (opportunity, pre-feasibility and feasibility studies) 
that can be ap~:!ed to the industrial sector as a whole, and shows the 
information required at the various stages of decision making in the project 
selection process. The implications of undertaking one of the different C-n>es 
of pre-investment studies can thus be determined fairly clearly against the 
need in each case. 

11. The second part constitutes the core of the Manual and its outline 
corresponds to the framework of a feasibility study. 

Standard format of the table of contents of a feasibility study 

(1) Executive summary (6) Project engineering 
Layout and physical coverage 

of the project 
(2) Project background and history Technology and equipment 

(3) Market and plant capacity 
Demand and market study 
Sales and marketing 
Production progra1111De 
Plant capacity 

(4) Material inputs 
Matertals and inputs 
Supply programme 

(5) Location and site 
Location 
Plant site and local 

conditions 
Environmental impact 

Civil engineering 

(7) Plant or~anization and overhead 
costs 

Plant organization 
Overhead costs 

(8) Manpower 
Labour 
Staff 

(9) Project implementation 

(10) Financial and economic evaluation 
Total investment outlay 
Project financing 
Production cost 
Commercial profitability 
Socio-economic cost benefit 

analysis 

* UNIDO Manual for the Preparation of Industrial Feasibility Studies, 
New York 1978; ID/206, pg.31 l>P• 

12. In the principal chapters, given above, re"lated issues are grouped in such 
a way that their results can sE>rve as input for the succeeding cha~ters. Three 
chapters deal with the basis of a i>roject: its history and the overall economic 
context in which it will operate; the assessment of markets; the supply 
conditions and the resulting production and supply i>rogrammes. Together with 
the results obtained from the chapter on location and site selection, the 
production and supply programme serve as points of reference for the chapters 

(pr.v83) 3 



t 
I 
I 
I 
I 
I 

on choice of technology, equipment and civil engineering. and administration 
and manpover requirements. The concluding 
scheduling, financial analysis and issues 
bibliography is provided for each chanter. 
covered. 

chapters are on fmnle~ent~tian 
related to economic evaluation. A 

as is an index of main tonics 

13. This for::iat allows a stage-by-stage analysis of the various components of 
a feasibility study, with the sets of figures generated for each component 
gradually converging to the most important totals. This method also allows any 
single component of the entire study to be dealt with separately, within the 
overall logic of the study. The format was designed in this wav because the 
true evaluation of an invest~ent proposal can only be done correctly if data 
are collected properly during the preparatory stage. 

I 14. Although tte Manual is chiefly concerned with project preparation. the 
need for the wider application of cash-flow analvsis in project evaluation 
prompted the addition of a presentation of the discounting and simple 

I evaluation methods applied in financial evaluation. Thus. each chapter of the 
Manual contains several profor.na schedules suitable for data collection. These 
schedules are designed in such a way as to correspond to the timing 

I requirements of cashflow analysis. Furthermore, the schedules are sequential 
and can ultimately provide an accounting of all the major inflows and outflows 
of funds needed for financial evaluation and planning. 

I 
I IV. UNIDO'S COMPUTER MODEL FOR FEASIBILITY ANALYSIS AND REPORTING (COMFAR) 

I 15. When writing the UNIDO Manual for the Preparation of Industrial 
Feasibility Studies , its structural layout was already designed with the 
objective of eventually developing an EDP-programme package to facilitate the 

I fast computation of the statements needed for financial and economic analysis 
of an envisaged invest~ent project. The COMFAR programme takes this objective 
fully into consideration and will greatly enhance these computations. The 
application of an EDP-programme also facilitates the computation of project 
alternatives during the preparation of the feasibility study. In this way it 
will be easier to approach the optimum sulution of the project which is 
otherwise a very time-consuming task due to the high amount of computation 

I work. CCMFAR is a very suitable tool for investment decision makers, contract 
negotiation parties and project managers. 

I 16. The COM!'AR. S7stel!l has been designed co. be run on transportable pe!'- ?nal 
computers so that it can be used not only at headquarters, but also, much more 
importantly, for project analysis in the respective countries, e.g. at 

I 
Industrial Project Planning Centres set up in developing countries. Consulting 
firms conducting pre-investment studies would be in a position to carry out all 
required computati~~s in the field already, thus facilitating sensitivity and 
risk analysis as well as the process of finding appropriate project 

I alternatives. The same applies for industrialized countries, where consulting 
firms would have the advantage of being mobile when carrying out the field work 
and discussing the results of pre-investment studies with their clients on the I spot. 

' (pr.v83) 4 
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v. WHAT IS COHFAR ? 

17. The COHFAR Programme package is an important tool for the project analyst 
and decision maker who wants to prepare and evaluate industrial invest~ent 
projects and to use computer power for preparation of cash-flow tables, balance 
and income statement projections following the UNIDO Manual for the Preoaration 
of Industrial Feasibility Studies • 

18. !be COMFAR System is designed to be used on a micro-computer and due to 
its modular structure and segmentation its operation and control are nearly 
as convenient as on llllCh larger computer systems. 

19. COMFAR is a cashflow-oriented nodel and the user can simulate cash 
inflows and outflows of an industrial investment oroject.. It is easv to learn 
to use the full power of COMFAR because the prograane package is designed to 
be user-friendly, to operate in a dialogue mode and to guide the user through 
the Data Entry Procedure , Calculation of Resu!E!, and Printing of Standardized 
Reports • The programme will check the data input and subsequent cOmpUtations 
and display on the monitor screen messages for control of the or~ra!!!!lle 
execution. It will reject wrong answers and ensure that all basic data 
required for the followiug computations are saved in an external data file on 
diskettes. This file can be updated or modified and used again for computation 
of alternatives and sensitivity analysis. 

20. The COHFAR System produces c'llllplete tables on initial and current 
investment, sales production programme, production costs, cashflow tables for 
financial planning, net income statements, projected balance sheets,discounted 
cashflow, and financial ratios; see Annex 1. 

21. COMFAR is a very flexible tool for financial and econ01B.ic analysis.of 
industrial projects which, based on few essential input data, also provides for 
local and foreign cashflows in half-year periods during construction 
{pre-production phase) and automatic computation of a finance scheme. 

22. COMFAR will enabl~ teams of project planners to compute alternatives of 
feasibility studies. By applying the computer programme, feasibility studies 
become more transparent and allow the calculation of project alternatives 
already during the planning stage. 

23. Detailed sensitivity analysis which is of particular interest for 
investment decision makers can be done in a matter of minutes or a few hours 
and not of days and will thus become more applicable in contract negotiations 
than before. Therefore, COHFAK. has been made available on transportable 
personal COlllputers to be used not only at UNIDO Headquarters, but by project 
planning tea.u in the field and during contract negotiations. 

24. In summary, the COMFAK. System 

- facilitates the fast comoutation of the statements needed 
for econolllic and financial analysis of feasibility studies; 

- fa·tlitates the quick approach to potimum solutions; 
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- enables the performance of sensitivity analvsis in order to 
deter.nine dependencies on inout values obtained or a•ailaole 
with broad error; 

- facilitates contract ne3otiations ; 

I - facilitates negotiations of joint-ventures 

I 
I 

- is available on transportable micro-computers 

- can be easilv installed ; 

- facilitates project evaluation by financing institutions. 

I VI. HOW COMFAR WAS DEVELOPED ? 

I 25. When developing the COMFAR System the following tasks were carried out: 

I - preparat!.on of a systems analysis; 

I 
I 

- selection of a programming ~anguage (PASCAL); 

- selection of computer hardware (for the time being APPLE); 

- preparation of a detailed progra111I11ing and data processing 
design; 

- development and programming of the cCJ111puter programme. 

I 26. .\t"ter reviewing several :nanufacturers, the decision was made to select the 
Apple III micro-computer with 256 Kb, 2 diskette drives (for flexible 

I diskettes) with 140 Kb each, one 5 ~b ''Winchester" disc, l dot-matrix printer 
including graphics and l daisy-wheel printer for the production of high-qualicy 
output reports. The micro-computer selected operates under the Sophisticated 

I 
Operating System (SOS). The computer provides facilities for the production of 
graphic displays of tables, etc., in a user-oriented and simple manner. 
Furthermore the computer can be used for word processing. 

I 
I 

27. A total of three man years of development work was required. The programme 
was completed in Fall 1982 and has since been tested in a number of studies. 
Although the programming team was aware of programmes in this field for large 
computers, and consulted programmes developed by the Kreditanstalt fuer 
Wiederaufbau, KOC Holding, Oesterreichische Industrieverwaltungs-AG, 
SNA.'iPROGETTI and others, the work by UNIDO entered new territory in designing 

I such a programme for a micro-computer. The COMFAR programme is unique in that 
it is capable of handling tasks originally carried out only on large-scale 
:ollll>uters and offers the possibility of significant economies for its users. 

I 
!he advantages of this concept are obvious and are fully acknowledged by many 
interested parties. 

I 
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an equal amount from UNIDO's own funds. It is estimated that comcercial 
sof:ware houses would have char~ed three to four times the costs. The orogramme 
as it stands now is fully operational. Ad~itional programming work ..,-ill, 
hOTJever, have to continue to 

- adapt it to the ne~ generation of personal computers which have 
larger capacities and are still faster; 

update COMFAR based on the eXl)erience gai~ed; 

develop a fully automatic routine for sensitivity analysis; 

include socidl cost-benefit analysis; 

translate COMFAR into French and Spanish; 

train personnel in developing and industrialized countries to 
install COMFAR. 

Additional funding will have to be secured to finance this future work. 

VII. ADVA.\ff.:\GES OF CO!-!FA..~ A..~ HOW TC OBTAIN IT 

29. The comparative advantages of COMFAR can be highlighted as follows: 

The personal computer allows to use COMFAR whenever r.~eded, the user does 
not oeed access to computer centres. 

The COMFAR model is easy to use, although it is relatively sophisticated 
but still flexible. The user mav compute simple cases as well as 
complicated investment projects; accounting, financing, tax and variuos 
other programme routines are available to facilitate project analvsis. 

- A carefully designed User's !ianual gives all infort11ation for practical 
work as well as the theoretical background of the COMFA.~ ~cdel. 

Computer power as provided by COMFAR allows the user to com?•1te and 
analise numerous project alternatives quickly and at Practically no run 
time cost. This would improve the aualitv of feasibility studies 
considerably without increasing the time required for financial Project 
analysis. 

- Result tables are ready immediately after computation, there is no need 
for typing of tables folowed by proof reading and corrections of typing 
errors. 

30. Even prior to its official presentation to outside users which is now taking 
place, COMFAR has already received much attention. Reauests for its 
installation and application were received from Ethiopia, Honduras, Mada~ascar, 
Oman, Zambia, Thailand and other developing countries. In late 1982 COMFAR was 
installed in Turkey. Well known firms and banks from industrialized countries 
shov keen interest in the computer programme and have even indicated their 
will!ngness to compensate UNIDO for the costs incurred in the oast and to be 
expected in the future. Offers were received to obtain exclusive rights to 
install COMFAR in major industrialized countries. 
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31. During a presentation of CXIMFAR to the Administrator of the United Nations 
Development Programme (UNDP) in NeY York in March 1983, UNIDO received his 
supcort and strong recommendation of eventually installing the system at UNDP 
Headquarters and in a number of its larger field offices. Other UN agencies have 
requested COMFAR, the Economic OevelooQent Institute (EDI) of the World Bank 
plans to use COMFA..~ in its industrial and develooment banking seminars in 
~ashington D.C. 

32. Likewise a number of socialist countries have also eXPressed ~eat interest 
to obtain COMF.:\R for their pre-invest~ent work. 

33. In view of the interest received for COMFAR from countries of different 
economic and social systems~ and keeping in mind the additional development 
costs e:xpected to advance the svstem stiil further and the costs to be incurred 
to install CO~AR, it is envisaged to ask the ordering parties for a 
contribution to recover these exoenditures. 

I 
34. The COMFAR programme will be available against a lump sum contribution of 
USS 9,500 to USS 15,000 - depending on the assistance and training required for 
hardware and software installation - payable to a UNIDO trust fund, and it would 
mainly be used to cover UNIDO's direct costs (consultant fee, travel ~enses, 

I per diem) for training staff in COMFAR application, supply of a User's Manual, 
and for programme maintenance during a period of eighteen ~onths. After this 
period an updated version of CXIMFAR will be made available. rh~ COMFAR. sof t-•are 

I itself would therefore be orovided practically free of charg~. In the case of 
developing countries, the fee could in most cases be financed fro:i L"NDP project 
funds or other technical assistance sources. 

I 35. Government authorities, development banks, consulting firms and other 
interested parties from developing countries should direct all requests for 
UNIDO assistance to set up OlMFAR to the Resident Representative of the United I Nations Development Programme (UNDP). UNIDO is represented in a number of 
developing r.ountries by a Sen1or Industrial Development Field Adviser (SIDFA). 
The staff of the UNDP Resident Representative's office and the SIDFA will be in 

n a position to explain in detail the orocedures to be followed and how to contact 
UNIDO • 

. I 
D 

I 
I 
I 

36. Further information can also be obtained directlv from UNIDO. Requests from 
interested parties originating from industrialized countries should be addressed 
directly to: 

Werner Behrens, Read 
Feasibility Studies Section 
Di~ision of Industrial Operations 
UNIDO 
Vienna International Centre 
P.O.Box 300 
A-1400 Vienna, Austria 

Telex: 135612 
Telephone: (0222) 2631/3744 
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ANNEX 11: National Case Study: SUNTI SUGAR PROJECT 
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Tius r;atio:rnl C:ise Study is designed as teachin~ rmterial durini: the 

"Trainin;; Course in Industrial Project 

Preparation, Evaluation and Financing", 

reld in Lagos, Ki~ria, from the :Jth of ~ptemlJer to the 1-lth of Octo\Jer 

1983. All tables ands.::bedules which a1~ used for Cannercial Profitability 

Analysis and Financial Analysis in this National Case Study are described 

in UNIIO' s :.Ianual for the rreparation of Industrial Feasibility Studies", 

II:/20G. All~liedules coucernin~ t:.e cconcmic evc...luation of the Project can 

be found in the "~.!anual for I:valuation of Industrial Project" ID/::>14. 

Both manuals have been distriLuted to all participants, to be used in 

future. All basic infoenation concerning the technical part as v.ell as 

invest:rent and operating costs of ~m:rI EDGAR PP.CJECI' have been taken fron 

a Feasibility Study on this project, subnitted in 1974 to the Nigerian Govern

mant. 'I1ccrefore the costs and prices v.cre the current at that tine. 

Lagos, 23:9:1983 JOSEF GLOECKL. 
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1.1.1 

CIL\l'TER I 

SlX:.\!ff 

Tate & Lyle Technical Sen-icl's Ltd. ar.n Taylor Voodrow Intcrnationa l 

Ltd. have carried out a feasibility stmly of the Sunti area of the ~ortli-

Western State of Nigeria. 'faylor Wooclro....- International Ltd. --ere cn:~ar,eJ 

to carry out the hydrolof:ical antl civil engineering aspects of the study. 

The site work and reporl ,,..riting for the study occupied the period from 

November 1973 to ~lay 1974 inclusive. 

1. 1. 2 Visits were made to the Smit i plai11 a111l the neighhouring area of 

Magha Ly five members of tl:e consultants staff in company ....-ith the S1111ti 

project site manager. The consul tan ts ....-ere able to meet mi::.-mlwrs of the 

n!lmin.i.stnd.i on of the Federal •~11<1 ~;or th-Western State Go•--crnments conccrnccl 

"·ith n.gricultural and in<lustri:il dc\-L'lo1';ne11t of ihc rcaion and nlso to meet 

rrpresentativcs of the rail....-ay, electrical po1.·cr supply and cor:.r:1ercial 

companjcs ...-ho mif:ht participate in the possible sur;ar project. Son~ral 

consultants visited tl1 .? loca.l na.cita su;:ar factory in Kl."ara State and the 

n!;sucinled cane lands ancl received much a!;sisiancc from the Nigerian .St:~<~r 

Co. LtJ. • On completion of the site visits, supervisory directors ancl othc:r 

staff ha.ve contributed to the preparation of this fi11al report. 

1 .1 • 3 Durinr, the Nov1·mber i.o December 1973 visits, access into the Sunti 

Jilain ,,.as limi tcrl by floo~li11g and l."as rua<le by driving traces and -..-al!;ing ~!S 

far as pcrmii.tcrl liy the: conditions existing. 'l'hc Sunti and Magbn. areas 

had dri crl out co11:,irle1·;i!,Jy by !"ebruary 197·l an<I cl11ring the- second v i~;i t 

per .iod it 1.·as 1•o:;f;j hlc to ob lain accc::;s to most of the J>rohablc cane gro....-i11G 

811h::<'rp1l·nt.Jy j11 ~::i.rch 1'J7·1 tlic sj f.e projc·ct mnnagc·r wan alile to pc11('1.rnt.e to 

the !fortl1-I·:a:;ten! J•cri Jdtt·ry ri!" tlic prr•.i<'cL an~a originally cl(•marca tc~d l1y the 

Niger Valley S11rvc.,y AJ·l'l';1i:;al Mi:;~.ir>11 of Scptc•mlier - December 1971. 'This 

~!nrth-Ea:;t<'n1 r-crtiri11 1::1:: 1111! r·n~"f"rr.,J by th" :mil sur·1cy of D<"r:emhcr 197'2 to 

March 1973 owinr: to l!.r: r11·":~ li(·in::, at th1~ time, i1111nrlatecl hy i;wiu:op nnrl 

fl oorl \o'a lcr·, 
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1.2 cm1rA1nsn:: ~lT!I r1:E nv·rT.\ :\tn:\ 

1 • 2. 1 Sicnific:rnt ,Ii f'icrcn,·cs ;;,•re nnt ('d i 11 t Le 1·11\·i ronmcnt. existing 

at. Bacita anJ Sun1.i l.'hich .,;ill affect cane :;:·:;.,;tJ, a1.tl yield potential 

r.ntl "'hid1 have been taken into accr·u11t in ari·j\·inc: ;d, product.ion ]c\·cls. 

The princiral differences arc:-

1. 2. 2 

(1) The Sunti area is ~ucit r,iore dis,;c-ctcd Yi lit s;oiH1y 

(2) 

(3) 

"islands" protruding through potential cane 

gro..,.ing are<ir.. 

In undeveloped areas or E~ici LL the ::rm:t.h of the 

natural vegetation is sor•!c»:hal 1;:or0 vi~urous th:rn 

at Sunti, inclic:alin:_~ i.h;iL 1h<' ['.<'ll1~r;i1 len:l of 

productivity at ::iunti r:::~y n"L be as liif~i1 •!.::>at 

Bacita, at least on tlw li:;l1L1Jr typ•' ::;oil:.;. 

::>trctchP.s of soil of 1:nil"•!IT: cllarac-it:r :i.11d t!\"!:n 

topography arc less co::1;:,rrn in t.tc S11n li ~rca 

th::i.t in the Magi>;~ ;i.rca curtdi Li or.:: are r,cncra1ly 

more fu\·0urablc in rc:;pccl or topo~'.raphy and 

probably as rc:ganl:; fer ti li ty tha11 i:: the cu:;c at 

S1111ii. 

Large area::; or the l'astcru :;c"tu1 of the :--i1mli 

plain laa\'C l•l'al 11\·1·1·l)i11,'. .-L:::, ·~l1err::1~;, aL 

c L1.y c oi::h i na l ion. 

IL is considc:·cil that, b:1;c•l on llw !:isl.nrJc:a] pvidenc:c aYailaliJe 
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foreca:>t. ...,ith a lil.1·ly t1lti1;1:d,P call•' lt• :;11:::u· ratio of 10:1 \ihen producing 

1.3 

1. J .1 In the early s t.;1;;es nf the stthly it becam<' apparent that there is, 

in tlw S11n+.i plain alone, insufficient Lrntl suitable for grm.·ing cn.nc, to 

establish a viable size of su:[<H f;ictory a11J that, to obtain enough lanJ 

to produce ·IO, 000 tonnes of ~ugar pc r year, the c<.1nc cro"ing nrea r~us t 

With a further cxten3ion 

as far north-w(;sh.:anls as the Rabha rice scheme 50,000 tonnes of sugar per 

year is probable. The introcluc lion, later, of non-flowering cane 

varieties arnl, Kith experience 1~ainc<l in i~rowinr~ cane in this somewhat 

difficult area, could lcatl to a possible increase to (i0,000 tonnes of sugar 

per annum. 

1. 3. 2 Tht' study team have iJcn t.i fic<l a cross area of land generally 

stritablc for cane of '},SGO hectares of ~•hich 6,·110 hectares voulJ be the 

net. area of la11<l actually planle<l in cant~ antl is ma<lc up of four principal 

zones as follow3:-

Ciross Aren. Net Area 
I!ecta.rcs IIcctnrcs 

I. S1111ti plain, from Dor~ho to 4,400 2,860 
Stm ti F.a:;t 

2. ~unf.i plain, :).E. (' »Wnmp 800 520 
Arcn. 

3. Mai:ba, II p to T.:i I\ c J·:1;olrn 3,000 1,950 

4. ~-'.agha, T.al,c !·:••oho Lo !bliha. 1 '(,(>0 1 ,080 
II.ice Scheme 
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1.4 IlRAI'.'\A<iE A.\"D 1i/f1TG.\TION 

1 •. J. 1 The rer~ime of i,Jtc ri vcr adj acpn t to th.~ project area has been 

stdclietl to deteri.1ine tlte flo(·rl protc~ction a111l drainage measures uecessary, 

as has also the hydrolo:~Y of the other rivers ancl drainage co;.irscs 

dischargin~ into the project area to •lctcrmine the extent of diversion 

works rec1ui reJ. In adrlition to fi!'Tlt'ral run-off from the e::;carpment 

bl'hin<l the flood plain, two ri vcrs <li:;c:1arr,e into the project area fror.i 

the north. noth rivers flow for a considerable portion of the year n11tl 

al'I•car to be responsible for uuch of the 11ro lon[~P•I l:atcrlor,ging occurrin[{ I in the northern part of the Sunti area. 

I 
I 
I 
I 

1 .4. 2 Wa.tcr level i:;aurrcs estahlishccl in the l<tkC!S 
1 

to cl et ermine the 

rc·lationship between \.."ater table <111<1 ~;igcr leYcls and to obtain an 

approximate water b;ilancc equation for the floocl plain, indicate that 

underground percolation from the Kige>r into this aq11ifer is not likely ta 

be great. 

1.'1.J A 1 tlin11:;h tl1c· Kai 11j i tbr11 !ta:; c-011:.;idcr<di ly l'l'<luced peak floocl 

flows, surfac0 inurnlation of the project area is still possible in 

I indicates that there is a. ri~k of the Nit;er on•rtopping its natural banl<s 

0xccptionally ~ct years. Analysi:; of the pr·climinary gauging <lata 

I 
I 
I 
I 
I 
I 

and flooclin.1_: the projPcL area once every four or five years. 

1 .4.4 As the risk of i1111ntlation from the Nitjcr once every four or 

fi vc years is 1111acc cptab le, a flood pro tee ti on erilmnlunent surroundint~ the 

project nrca is con~;idf'rcrl ncccssary,co11str11ctecl of compacted soil to a. 

height which will give Jirotcction against all Niner floods up to a 1 in 100 

1.'1.5 C11t-off drains k~v<' 11<'<·11 111·01'0:;1'rl idong llu, foot of the cscarp-

r;i0nt to intprr.ept :rnrfacc ,,.·afrr run-off draini11g into the project area 

fro:n the north. Ilivrr:;irin ;11111 cha11111·Usation of I.he two rivers cnterin1! 

the project area from the nrirth is 11c·cc~;:;ary to prcven t floo<ling. 

1.'1.(, 
Dr;1 i n;11:c "orJ.;:; :ire rc·1pii rc!d ;.; i tlii.n the 11 l'C!a for removal of rain 

I wa.tcr, surpl'.~s irri«;atio:1 •.;atf'r· and :;or111! 1111dcr1:ro11nd pPrcolation from the 

.. ., ..... __ .,_,_.,.-if.,..,_ ... '!llW!m"•»lll'"~~ Z~J.. . .:..!-:..J.r_··~-· .. - .' ...... r-·' 
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For successful sugar cane cul t1 va Li on I ilP 1~1·0•:11<i"ater ialilc should 

pla!ill<'d tu n:aini.ain ere1mt!1;ater co11l1'lll and J•t o\·i<it~ ;~d'"l'lalt' l°L'lilO\'al of 

cu11trullcJ ,.·a.tcrloggin~.; is I>rovidc1l lo prc\·c~Il'. '>:·.i1!atiun of the P•~at. 

1.4.7 ,\ system of <lccp drain:i::c• can:d:; pr<>p1J:;,·d fullm::; tlic natural 

.:rai1:«;;L' J'••ths of the floo11 plain, tlu' r.:;lill col l1~clur drain:-; following 

1i1,e:; of Jrn;-lying natural L1k1!S r111111i11:; p:1r.1l!1•l lo the river. 

1.·1.8 'l'he source of water fo1· irri1:at.io11 i:; the ri\·c~r l-.'i·;cr o.ncl, 

al thot1gh Lurcholc wells may be possible, exLvn:;iYc grou1:d..-ater surveys and 

p11:api11g tests y;ould be necessary lJpfore thi:; 1:.~tho1l cotild be provc<l. 

Th,• chemical qun.lity of ihP '>ater exl1·•u.:t.·d !'rum Lht! ~i:~l'l" is i.:ou<l fo1· 

irri:.;ation "ith only small amo11nts of :.;u:-qieprle.[ l't:ttler c;UTic·:l r1uring the 

i rri:;;d.i Oil spa.son. 

1.·I. 9 Draina~c canals have be1~11 <l1::;i1:nc'll '.>lwr1] l'o:;:;il1lc lo :;crvc as 

I :>i·rvc the in·igated an•a tn :;11pply llt1• sp1·i11:,1,,r prc:::d:f'<' pt1::q1in1'. :;l.atio11:;. 

j,'"i.er lr:v0::; arc generally lower th;m llw n1inir:11::,: :.!i::"r lc";1•l ~;o p1m111in1! 

I rr"rn the ~-:i::1·r is not rcrJ11ir(~(l at t.h(~ j11la1'c ~;il.1•:;. 

I 
I 
I 
I 

1.·i .10 

to f;11r:il_v 1 liP area with C'l .. c Lri ca 1 l"'l'•'l° at. Tl Kv, it. \:011·1.1 1111 t. ],,. pn1dc11l 

t:i ndy •ill .il bf'ing av;1il;il.Je at :;j(., 11nlil ~;,>,'1":.li.~r l'JTi·. 

1.·l.11 It Las Leen pro11osc"l to t1:.1r> tli1·:;p] ]'<11;r·r tl1ro11::l1011L !'or irri1;<•-

l i,111 <tild drainage in the' <'arliPr pl1:1:o;p:; of' -Lhc: dr":C'[OJ1r::1·11t., ;,i11l,aftr~r 

::.1•:.J•.A, j>O'n"('I' is available Oil sit0,ll1" l"t>l:laindr:r of the: :;chf'l>i<' vill h<: 

·~lt·ctrically powcreu. Due to isolation n1:d inl1:rmit.ipnt, u:;r! ii is 

1•r11pos,.,J lhat the drainage lift ~;talion'.> ~:liould co11Lirllll! to op1:ratP 11111ler 

I di··:;r,.1 J,,n;r~r 011 a perma1wnt basis. 

I 

' 
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1.4.12 l'ltasing of ihc projc.:-t is dc:;igne<l to develop the most casi'i.y 

drained soils first, starting "·iih il1e Sunli area, so 1.lmt clurin~ 

construe lion flood risk '1-·iJ I l>c r•1i11iro1isl'd as far ~s possible. 
'l'lic are.is 

nearest t110 factory "·i 11 IH' cornpl0t1.'<l in ihP initial stages thus 

mi11ir.1ising cane haula::e. 

1.5 

1. 5. 1 The dp\•clol'::1 .. 11l prograu1mc prnpD:;ed allm.-s for the fi1·st prodi:c-

ti on of su1;ar in the fourth devcloJ'mcnt yc·ar i.e. l'\ovemhcr 1976 to 

October 1977. 
Th<' non11al rr1111 pr'riod wj 11 he from mi1l-Octoher to U1c end 

of April, a iotal of 1')(, days cross, LuL i11 lhe first crop the gross crop 

lcngih will he only ·11 days, during i:hicl1 j t, i~-o <?niicipat~d that 

This tonnage will 

increase yearly at IC, 1.09, 2-:,5')8 <1I1cl J2,(,m_\ until, in Year VIII (Crop 

Nu. 5), '10,000 to11110:; a re fori'C;.s t.. 
This puint of procluction is rcachc<l 

\."hen all flf t!w lailll up -Lo Lake E1.-olrn 1>ill h<LVC been developed. The 

ndditiorwl ];in,! area i:: proj1·1:lr·cl, fri·m L;il,c Ew1,ko to the llahbn. rice 

:;cJ1cme, t.o oc:c11py ii,·o ye~rs a:1d to 1•rud11cr' ·1),000 an<l )0,3'.)0 tonnes of 

1. 5. 2 l~oad accpss to tit" Sunii plain, at prp;;nnt only possihJe liy a 

St.ate Govenirnc~nt to 1·ro\-i ell' a i.1·rri1,ora ry all ':Path(')· rune!. A main, I surfaced road to carry hPavy <1111] frr•q11e111, t1·n f'fj c: to the fnctory si tc anll 

to serve a~ a l'lajor c;1nr· f.r:111sl'o1·t ro;1d 1.-i 11 ill! C'.<>ns lructc,<l to ccmnccl 

I 
I 
I 
I 
I 

These ro:1.d 

ir;fra!,; Lruci11res wi 11 J,p of J'.'.C'I\(• 1·;1 l henr· fit. to 1.ltc' cc111rn1111i tics cxis Li 11:~ in 

1. 5. 3 'I'.,,·o ntltr·r 1:1;1.jor ronrl:; 1 . .i] I l>r! cciri:;l n1r:t,c:d williin the ~unti pl a.in 

for tl•r: transport of c;mr,, and a nc•t1;01·l1 of sr,conclary roads co1111ectcd to 

tlic· thrPc major tran:iJ•orL nr1.rr·ic·!; '1-"i 11 proviclr: n. ]ink for tra11~:porl ancl 

;iccr·:;s ird.o th" call<: r·ic·ld;;. 
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to the north of the Sun ti plain and to the east. or the 1;.ml;o river. Areas 

arc> located near to the factory site for hou~:ini~ .staff an,l pcn1anent 

labour. Seasonal labour will he hu11sccl in otl1pr <i.l"c;1:.;. An airstrip site 

,;us found on the eastern side of the factory anr! housin~ cor.iplcx. 

1.5.5 An assessment has l1cc11 rnatlt' for tl1c l"l'c111ire;:tents for a complete 

fnctory "·ith refinery to protluce gra1111latcd 1 cfi11e1l w-hi tc su~:•:.r. Bearinti 

in mind the agricultural forecasts inclicatC'cl in the forC'goin[~, in r<.'spect 

of crop lPngth, cane yield and sug;1r rc11tlcme11l, it i!: ex11c-ctc,cl th:1t the 

factory ""ill be constructed in two stages, the first having a mean crop 

average capacity of 2,300 tonnes of' cane per <lay and the second a ca.pa.city 

of 3,500 tonnes cane per day. 

~L\RKETI~G 01" monPCTS 

1.(,.1 This study inclu1les a con!;i.fc·ralion of tfi,-. toi.al marhet for 

sui;~1r in the '1."hole of Nigeria arn! s11c;;0sts the Su11ti productions shoulcl be 

packed in 50 Kg. ba[rs anrl small pre-packs, as r;r;.nula:.eJ su;;ar. 

Consi<leraticn should lie riven in the future to the pr·ocluctiun of t Kr,. 

cartons of cuul) sugar. Opera-Lin:: nnd p<1.cha::i•11: costs Ill tLi;, report &.re 

based 011 t.he use of polypropylene 'IOit,11 the ]'os;;ibility of pacJ.;inr, the entire 

pro(luciiou in 50 Kg. liag:; or, alil:n1alively, llJ• to .ic:~ in small pack;, and 

the remainder in 50 Kg. bar,s. 'l'hi~ is, ho;,;cver, ktsc,l CJ11 the 

availal1ility anti costs of polyp.ro1•.rle11e as in Dc1:cmJ.er 197) hut presr,nt 

uncertainty on the SUJ1ply an.] cost of Lhis l'1alPrial may n•qu~rn ihc use of 

Packi11:: rnaclii11<.·~; rur llS(' of di J'ferin•r 

mal0ri;1L i.-hilst of a tliffcrini! type, ...-ill have· a si1::ila1 capiLal cost, 

'l'ht' marl\ct surv.•y i 11d i ca tc,:; il1ai. thr• au Li c .i pa tecl cl r~111a11d for ::; u:;a r, 

iahin[; i11 lo account ot.hc1r J>roj cc ls pn·:--en lly l"·i111: eo11si dr·rcd for Ni /'.<:ri a, 

'>•ill ab:·nrh all that the ~)1111ti S111:ar Cr:npa11y 1·iLJ lie· able to SUf']'ly aud tkct 

i he J;1arl.et \.'i 11 Ye] come j L if t.hc s11;:ar can lw J'l'ocl11cerl al, l'Conorrii <: pri C(':;. 

A Jil'il·c· of ;tno per to111\11, rx fuel.or::, p;1cl,1·cl in 'j(J J~g. li;11::; i:; co11:;j1Jc.rc.rl 

tci )If• r·co:10111ic (set• C'!~IJ I. VlJ J ). 'J'li" u:obs::r-.'; Cilll lw sold f'()r ;-'.°/./') per to11nP r·x 

factory to the local c;.tfle c1pr·raLio11 wi III ;111 <111l.ici11alecl l1J1i:d,e of' '3,000 

i<n1111•,; J•('J' }Nu·, and ii jl; forecast. lli:1(, a price of ;(lJ.O ]'l'I' i.01:11r~, !'X ... 
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1 • (,_ 3 As to Ly-procl uct s, 

time of •·ri ting this r ... purt, lce,:,·1d. pru;;no.':t icat ions arc 

thn. t, for the fir.:; t t100 cro1• yea rs, th<' r::.>l ;~;•:-:cs pr.duce(! ·~· i} 1 lie abs orhC':l 

by the cattle ranch :i.l Mok ... -a •UH! th:d, lhc1·1::Lltl'r, the .surp!!!:; •·ill lie 

I'roducti on 

<if alcn!wl is not inclu:h~d al 1.hi.s sLi::(: o.,,ir:;; t • .> i11~:t:dJility of i.-urltl 

co:::::w,!ity prices, the prul•ahility uf a \"P1-y ;;~:::Lil inc-rL'asc ii; rcvi:·nuc antl 

job opportunity, antl the unclc:;iral>ility io cxl(·ll'I :,wJ cor:iplieaic th:? sui~ar 
J>roject at this time. A further fcasi Iii 1 i ty ~:twly into alcohol 

J•ruduclinn is rcco1!11ncndcJ nrlcr tl11• .SC'co:i,! or tLinl crop. 

1. 7 FH:AW'T Al. l.ll'\Sl DEl~ATJO\:; 

1. 7. I Capital costs for all aspt·cts <•t" the !:'ll~~ar project de\·clor-mcnt, 

excluJir~:'. infrastn;ctarc 1.'"0rks .,hich i.:11:rld ;.nt lie l,ornc dircct1y l.y the 

projc·1·t' h:1v,• beC'll cstimalcd a11d tol;d ;(t( •• 2 ... ; 11 ion, ['.:1dc up or t-i3.2 

million in l'hasc 1 and ~!J.O rni l lion in Phn.:;,~ " Of the total i(D.7 milli.:in 

rcpr<·;<1•11t::; original cq11i]•!l1!'J1t co::;ts, tl1c Lalar:•:" cor:.1:1·;sin:: rqilacc::.cnt 

(·11ui1·r.:c•!1t during the pcrio•l to 198). Assur.:irw a price of }'.270 per tonne 

for k1r.r:(~.i· :rn:~:ir :ind ;.!Jon p1·r io1111!' ror pri:-1•:r.:J\, . .J ::11.•'.:,r, eq11i ty of ~:~o 
1.i1l:i,,n, the project is projPcli'd to cor::1• into 1·1·l'fitabilily i11 1')81 anrl to 

1. 7 .2 llr·111rn <>11 f':ie~: 

li:riL; llJ> to a level ;.uf'ficir-nl to ~.:c-nirc: th,~ l(J;i!i::, !.11l coi.vc1·,;c]y, hy 19SJ 

·,·J1f·ll 1!.c factory rC'nd11•s a prnd11ct.ion J<'q•l of '•ll 1(J(J(l t111:n1·:; Jicr ariwrn1, total 

01•c:r;1ti111: c:1~:h inco1:1e (l1cro1·c i11L01-!':d) reac!J,.,; :1 1•L1t1·a11 ;1L ::1.::C! (!l.(1 1.:i1lio!l 

]iPr an1111m, ot" 1.'"hich .so1111• )~<> 111illio11 1·<'J•l'(•:;c11!:; ll1e r,,l11r11 011 c:qij Lal C!:i!iloyr:d 

1;f !0-! 1•1i l lion. Ass11111i111: con:-1ta11t \':1 111;·:; 11V1•r :1 :''.i yc·:.r· J>l"ll.i (•('I ] j re-' t.hc 

ta:,;di1111, i:; l'~;l.i1:1al;·.I at 10.•)',~ 

;111.J t.!1!' Jh:J.' ra tu of rctu rn n 1. 8. '.i<. 1!1,1.'"p\'CI", ii i11rlali1J11 continue:-; over tLe 

OVL'I' tlip Y<·ar.s n.s l11f·rca:;i11;~ Ira.Jin;~ prcdiL. :.,.,, "an11·d in" p·o.i<·ct who:;e: 

!"ilj1il::] !'OSf't; \;('c"(' lllC:llJTl'cl ;i(. 1'J"i"f/j'') (•J"i1,.::. 
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Li. 3 l'rnlC'rh·i n1~\ss:1~:pt i <His: Till' a:;,:•: · ; ·I i L'-1:; 1mde rl,; i 11:~ the pre J imin-

&ry fi11ancin.l J>roj cct5.ons arc as fol 101.:s :-

(a) 

(b) 

(c) 

( <l) 

(e) 

( f) 

( r.) 

(h) 

( j ) 

A general 5~·: ir:.porl ,luiy \."i l i i,,. le-vied on a 11 imported 

items, altJ1ough this may lw c..r1si.lcrecl as a. contingency 

if the cott.1·a11y succe,,Js in ,;(,t:Li !1~111: rc-!·atp:; cf ciutics 

J••ti d. 

Exchange ra lcs arc l•asc.•cl u11 the fon..-ar<l projcct<:J rate 

nt 18th March l'Jl-1 o!' ;~1.0 == £0.(,7 Stc-rlini. 

Costs of lan<l prPJ•ar:~tion ;1r.- tl11· 11u11-rec1111·f'nt cci:;ts 

\l}l to Yl'<lr IX of ih1' projPcl 1·.-;tima1cd at. Ha1·ch i')7·1 

values. 

The repL~cPmcnt pro:~n•r:::i:e for a:'.ricu1tur.tl nn<l irans1;01t 

machinery \;ii l cor::mcncc iu Year VJl and run fo!· six 

years to Y c:~r X! I inc 1 u:; i Ye, ;d an a ppr ox i n:1 le <i.vcrn.gc 

cost of ~)02,000 per :u111ur:1, Tcj.re:cn~in~~ a se:vcn year 

aver.Lge life of the c<l'1i11m<·nt. 

1'hc daily factory cap;LciLy al st.a;:c one l.'i11 be 2,300 

tonnes cane 11cr day and, at. st..1f:e t"·o, 3,500 tonnes per 

day. 

Prices for plant. :111d c,p1i 1 ·~.:···n t a:·1~ based cir: ,·:due;-; as at. 

18th March l'J/4. 

Ycac IV is I.he fir:;I. ,Y<'al" of pn)(lt1cl.icm. 

All :;u::al' 1.1a11:1!'acl1:rccl j;; r<'f'ined •,;liilc: a1•d ~;L•ld :•.s 

gra1111lal.e1l ~;11:~"1· in Ii;,~:;; or J•1· .. -p;1<:1":•. 

C11J tiva!.ic111, h;1rvc:;ti11:: ;1111! t.r;111::1•<irt. co~I~; !:IHJ1.:11 in 

T:ililr~ ~o. 1).'i ;,re i!.r· loi:•I i1 .. ·111·r.,,:, a:;:u::ii11;: all of' t!;1, 

CIJlli (>111('1\ l 1 
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(j) 

(h) 

1.8 

that the cost of cane to tlil' f;?;;tor.r ....-ill Le the sa::1e 

as if !""oJuced by the c-o: .. p;•ny. 

Tftp f'it:urp:s inclwkd tmJi.·r revenue assu;:,e a const~mt 

value of granula.tcd ref i :1e.l su~;;1r of ;:210 per tonne, 

ex factory, an<l that r.:ola:<ses ...-ill Le sold ex !lol.\.o·a. 

rai 1 ht' ad s lora:_'.e t:u:k at ('.I) re r tonne. Costs nf 

tra11::;portin:: raolassC's at ,:j.:2) l''-'r t<,rnie from tl..:: 

factory to the Mnk.:;-.. :; Lt1;-;~!~C t;,;ik h:n-c bt:l-lt al l0•·1:d to 

~ive an ex factory price of ;t,·.75, the :;;u . .: as tlnt 

for 5 ,000 tonne:; ~;olJ a.m;u;d i.Y to the local C'1ttlc 

Int.f're:st ralcs of 7::~ on Sllj•Jdie:·!; credits in resf-'<!ct 

of of!'-shorc purchasf's, a1:·l '1~~: u:i other ho!-ro.,,·in:::-;, 

have lirTn ussurr.c.! • 

1 • 3. 1 It is reco:--~.:cndcc.l that mana[!C:i:c:it of t!:r> project should l,e on the 

fo}J,,·~·in:: linPs. Thl.· :-)1mli ~iu::ar Company ....-ill Le n•::1ior!:;il.Jc f')r sctti111~ up 

nr:,! Oj•f'l"~;tion of the jndustrial facilities iucl111linr~ the f:L<·to1·y ;rnrl r.~:tcl1i11cry 

r::ai11tc1L;.r1cc facility, to:'.etl.cr .,...ilh the irri::ativi1al, clrocill<.lf~f' and f!11oil 

1•roteclion 1.·.:irk..; for thn ....-hole project are;i.. It \.ioul.J als1> c-ulti\·;~\.c tl:e 

r:i;1jo1·ity of th~ lan<l :.rca and produce, harn,::l an<l 1,ranspc;rt cane fro;:, it. 

1. 9 

1. 9. 1 'l'hc cornp:li1y ....-ill also be respor1:;ilil0 for the J;m<l prcparatioi1 

<leveL·p'.(·llt up to a11cl inC'lu:lin:: J1la11tin1: nf cane for c-an0 far;.;er:;, aL:o 

10:1Jir•1: and tr;uu;port of cane on the basis or bein.•: a contractor 1.·orl;in;: 

and 

for l'.t' f;11·r~,.1·. Thr, f::r;ncr ...-j l l lie res1•on~;ilile 1'111· a) I p<;:;t. J•l.llltin:: oj•!·J·a

lio:.:-, c;1n1• cuttj11:: and the r:1ai:ile11;!n<:c of l'icl<h after h;:n·v;ling in rr::·
1
i;ct 

or ili!.' fullr».:in,"'. r.d()()fl Cl"O)'. Th0 c11:rq•:1ll.Y ..... ill f•l'O\"idc ral\(' fan;:( t' li;:i:;rrn 

S(' !'\' i ('(•:; 1.n l'llSlll'C ,,., ('l'iL 11 CO!\ f.ro 1 of Oj•eJ';1 I j 011.:. 
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cor.ipany shou11l p:·pJuce n 1 l of the C;"!llt> up to tl:a t sufficient to manufacture 

40,COO tonnes of su:~ar :inc: lhereafipr aJ,Iitional land 'l·•ould he allocated to 

farraers so i.l:at uiti:::atcly th0y •:oul<l produce approximately 15;: of the 

total cane .SUJ·p1y. 

1.10 FACTORS P: FAVnrn OF Tiffi rno.JF.cT -------

1 • 1o.1 Taken irHhvidual ly a mm•Ler of favourable ~r.ctors lrnxe been shm.-n 

to exist •:!tich \.·ould he satisfactory for the sugar 11roject. 

(1) In ::cncrnl, .s-ii J.s, t.opo~raphy :md vntcr supplies arc· 

satisfactory for ec:011<1mic production of cane. 

(~) There is !lll estabJ i sl1e•l cane v.rol.'ing industry in the 

nrea 1'hich removes douhLs as to the general 

suit:tbiliiy of the rL·[~ion for cane production. 

(J) There ]~; 110 cvi·1cnc·e of t!ic presence of any 

unsun101111tahle pest or disease v.-hich \.i'ould inhibit 

successful dcveloprncnt of a m~jor project. 

• ( ,1) 
There is an expan<ling 1:1arket for SCJ[!ar in Nigeria. 

"·hich "·ill not he satisfied hy present and projected 

future 111a1111 factm·inr~ capacity, Lhuc; all of the likely 

proclt1ctio11 at Sunti can easily lie ahsorbcd in the 

Norlh-lfr~;t of the Co11:1try. 

('.>) Tl11· projcct1·cl ex factory p1·icl' of sucar is 

s11ff j c i 1~11t to enco11ra1~e ailr,c111a Lc.: .investment. 

(r,) Oppol'f 1111i ti 1::; .,,-j J 1 l".' c r1:atc<I for career <levclopme11t 

c, f :: k i 11 L·.J 1:n 11.11•r111c'll I. a11d j nrlw; trj a 1 trai necs. 

(7) l\r:•idc·:• off'el'i11;: dirc:cl cmploymrnL opportu11itics to 

la!io:1r in f.l1e Uortl1--l/c:; t, ~it.ail' there w.ill Jin f11rtlic·r 
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(8) 

opportunitiC's for jncrcasi1't_! till' economic activity 

nnd prosperity in the district. 

The social nrneni ty of the ~1:n i,j ·~ml ~'.:1::l>a areas 

will be cxLcn<lc<l l>y Jcvclorment 0f the infrastructure 

0£ the project area. 

(9) As the scliemc rcac!1t•s a si::1? -.:hc'rc the basic 

economic cane suppl.}· to the f;ici.ury is cn~.t1recl, 

opportuni ti cs wi 11 Le crea tcJ for indcp0!1iicnt farmers 

to J'a.rticipa.tc in growing c<11w unclcr gui<h:ncc and 

with assistance of the company. 

1. 11 FACTOP.S I.Im TJ~(J rnr. ECO'W~!l c VI.\E 1 J,T":'Y OF Tin~ i"HO.n·:l'·r 

1.11.1 . The follmri ng factors, \;hi ls L not prevcnti ug the proj cct being 

viable, tend to lirni t it and to some extent, c•rnn lcr ihc factors in favour 

given in the pr<>ccdiur, 31.'Cti.on. 

( 1 ) 

(2) 

(3) 

( '1) 

The shape and area of suitahJc: 1;1n<l available within 

econr1mic cane haulaGe distance ] imi Ls proclueticn. 

The land is brol;cn u !> to pocra phi ca 1 ly with the 

result ihn:L land dC'vcdopmcnL ;111<1 ~rri1:;1iion co:;i:c; 

per lice Lare wi 11 he more cxp1·11~; j Ye th;m, f (Jr exan:p 1 c, 

at J}acita or Human. 

co::;ts will he hi::hcl' i.hrin in ler;:-; I"r?rllote a1·cas. 

J.L n;ust he reco;:ni:wtl 1J1a.t Kig('ria is shorL of 

Ski l lc·d !1urr.;i11 Tf'~;rJ\ITCCS ;tS f.~I' a;. hi /'.11 ly l':r:<:h;iniSCU 

sucar cane farrrrin:: i11volvi111: ;~dv;111c;pr] irrjr,atio11 anrl 

sugar 1'1;1ni1 rac Lurj ng "l.<·r:Ju101n,r:y 11 l"<! C:OllC('l Jlf'd. 
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CllAl'Tl-:Il J 1 

n:TllODt:CTIO:: 

2. 1 BACKGROUND TO Sl'G.\R PHOJF.r,T AT ~t~:-i'I 

2. 1. 1 The possibility of un<lcrtakin~ a r.:a,jor su:~ar project in the Sunti 

plain and Na~ba. nrcas has been under considera lion for sor.1e years and a 

rircliminary study \;i!S carried out in November' 19"{2. 

• 
2.1.2 The region under study is situatr.d on the northern Lank of the 

riYer Niger in the North-West State of Ni:;eria extending from 15 - 35 f,·:~:s • 

due •est of Jchba, b:rid~c and south of the HoJ;,,.a to flida road. 

550 Kms. from Sokoto, the State capi Lal. 

Sunti b 

2. 1. J Significantly there h~s heen a su~:ar factory and I>lantation for 

ten years at Bacita approximately ~) !\ms. a\.'ay in a direct ...-l'::>ierly line 

and to the south of the river Nirrer in K\.'ara :;tate. This !'actory at 

present has a J•roduction of around J0,000 t or:rws su::ar i:er annum and is 

reported to have a projected future t!irough1.ut of ·l0,000 tonne~ annually. 

2. 1. 4 The great('r part of the rC'r,i 011 has 1101. lich1 <level opctl, otherwise 

the agricultural nctivities of the region ai·c dc•mi11;1ted Ly rice, cuinea 

corn, maize, sorghum and casava, all hei11r: of relatively i;n:all area and 

mainly for subsistance purposes. ,\ ~ovcrnrr: .. nt. ca t.tlc ranch is locatecl at 

MoJ,i;n a11d there is a pi lot rice dc\'clo11111e11t ~.chr·llll' at Habba at the north-

wcs lcrn tip of the Mar,ba. area. 

2.1. '.i The only activity within the Sunli 11Ld11 ;11111 Mar:t.a. :11·eas, [}part 

from 5ome rice farming on the frin;~p~;, is tl1e 1'.1·azi111~ of caltle driven 

there durint th~ dry scnson by the 1-'uJani henl:;1:1en. Cor.,;idcrabl e 11wnlicrs 

of callle were cncountcrecl during Llw st.11.Jy at :;j lr. hut 110 11e·rmancnt 

<kelli11[_;s were founcl. 'fhr. only pcrmancnL vj I la::1! within t!.c· project are:1 

h a high sa_ndy plot, unsuitable f'o1· car:e 1:r11wi111:, hy La),p Ewoko in the 
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1' ;\ t (' .f'.._· 1 '. ! " ~:!,· 1 I :~. ~·\·jl-~';' !.~ ~ . -------- ------------ --------

~or.:c of thi:; is !;Old 

111 th~ years 1970-1071 th,,1·c 

These facts, to:~C'll:.•1- \,·it!i l!t<' :·,,r·.·t·;::d nf" an increasing per capita 

consumptic1n jn ~:i1:•~:·i;t fro:.~ ili0 j·n•3·:·11i. ..!.7) ki1us 1•cr uunum to 3.)0 

2. 1. 7 

nearby lbciin., h<'.s a Ulir;:ry of i11fonnlio11 1i1; soil!{, climate :t111l 

topo~r;q•hy \.·hirh ar.~ co11t;:i11Pd in the fol 1o:.-i!I;-::-

Nit'.er Yall"y ::iurn·y Appi-.ti:•al Mi::sion, Scptcmhcr/Dccc1r.11cr 19·n. 

(O\•crse;Ls Jl0\·clo1-,:,·nt Adui11ist.rnt.ion of the firitish Forci~n & 

Co:r.::t<•I<\:ca I th Of fi Cl'}. 

Aerial J"hot .. ::i-;q.!1ic Stirvey of ~;un1i j)Jain a11cl l·foglJn. ,\rca, 

~'.an·!1 1972. 

(Hunti::g Snn-cys Ltd.). 

!'lli tahlc si t.c fur su::ar c~inc pro:l11C"t.io1: in the Sunti .:.rca, 

NovC'ml·cr 1912. 

(Ta tc: & I.yI c Tediuicul St~n·i er.~ Ltc1.). 

A clctailril :->oil S11n·cy of" tt.e Sunti ar(';:, ?forLh-Wcstcrn S1at0, 

Ki1~cria, .T11ly l'J"f). 

fonnc•1l wil!t r-1111;1} J•;t1t.i1·11.;1tirn1l•f"1!H· l'i·dcr-;il !-lilit1ry (i:)Vernr.1ent of" 

t\i1'.c1·i;1, t!1r :~11rll1-\;,.,_, :;1;,1. .. r:11\1·1·11n1r-ul :111rl 'L1i.,p f.. I.ylt: (~i1:crj;L) I.tel., 
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to be lrnm;n as :-:1111 t i Sut:ar Co;':1 1:rny L1 J., has 11010 been formed hy the 

consortiur1 r:!<'r:bers io pror:otc the full <1C'vclnp:1(·nt. of the Sunti suGar 

project. 

2.1.9 The o!>,ject of the fc:1sibiiity study "--.s to prcpn.rc a 'bankable 

project' in acconhtnc(• "-i1.h the rrroctices of the Intc!"national Lenllin:; 

Bt'Sl <l t:'S a fu 11 <le:< c ri J•li en of hm: tl.c project wou Id be 

initiated, e:;tir:1atcs >:<!re to be pru\-i<le<l of li~i! h the capita.I anJ opera.ting 

costs involve.I. Analysis ol' ·:a!·it•11s economic factors, such as the market 

dc>m:mrl an·l the sell in:; price or SU[~nr, \."ere to he investigated in orcler to 

arrin? at a 11 estimate of the likely return on c<1p1 tal. 

2.2 

2. 2. 1 The c:abryo Sun ti St11~ar Cor.;pany co:rnncnced OJierations on 31st Octc,bcr 

1973 "ith tlie objective of locatin~ a rl'prcscr:t~tive plot of la11<I 

sufficient to plant 8 hC'ctarr~s of cane under 'irrigation. The site project 

manaccr SC'lectccl an arc•a 1.o th<! south of Sunti lnke and, assisted by 

€'quiprnent loaned by t!:c North-West !:it.ate GovcrnmQnt, constructed an access 

road to the site, thcreaftc:r clcari111~ and preparing the la11d. An ov~rhead 

irrigation ~yst('m "·a:: illslall<~d and cnne plant•·J, this phase of the i.-ork 

hcinr; coi:1plctcrl by niid--M:trd1 l'J7·1. 

2.) THF. FE.\STT!TT.TTY snmr - JTT~·;:.:rv.IlTE'-' 

2. 3. 1 Tate & Lyle Tr'<:Jrnical ~;crvicc!; J.i.rl. sent a team oi' consultanh Lo 

Kicerja and i.!11.· follo1.;.i11:: p0r:;onnc·l vi:;ite.J tLc co11ntry between 1he cLii.e!"i 

:;taterl:-

-1 
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2.5.18 A topographical anJ .soi 1 survey \;a.s ca1Ti c1l out in the area of 

102 hectares selected as be inc sui 1.aul e fur the Hext phase of dcvelopmcni .• 

2.5.19 The site i11vcstigatio11s were concludel by 21st FcLruary 1974 and 

the COnSUl tan ts I Slaff returned 1_.o thci r Il,:;i,! Qf fiCC:S to prepare full 

<lclails of the study report. i\11 in1.1·rir:: 1-cporl \;as issued on 

28th February 19711, a:~d. a prclir:1inary l'l'pod on 30th April 1974. 

2. 5.20 In view of the desire to 11rodun: su~ar from Sunti at the earliest 

possible time a progra:nme \.ra.s I1rod11c::-(l d1ich requires a. 102 net hectares 

cane 1l1•velopmc11t in 197·i/75 uwl t ,O·H ueL ltect.;1rcs in 1975/76, \;ith su~~ar 

first manufactured in 1976/77. To this 1·llll, in onlcr to allow early 

consideration of the financial implications anil 1}ccisions to he maclc:, it 

~as decided to produce a preliminary report. 

A time chart pf operations i:; !;;hrn;u.011 Table No. 2.1. 

2.6 IAYOUT 01~ Tm~ m:PO!l'r 

The rc11ort cor:uncncc>s 'Wi 1.h t1:0 d1a1•ters clcscribing the considcra-

tions of the Sunti/Magba area. from an ar,ric11ltura.l vic..-point a.nd an 

u:;sessment of the irrigation and rlraiu;wc factors affecting the possible 

sugar project. It continues 'ldth Jilans for the agricultural dcvelopl!lcnt, 

harvcs~ing and transport alo111~ with factory f.Lcilitics that will be 

rc•quircd. i11 each ca.sc referring to the t:o:;t:; i:n·olvctl. Consitlcration is 

ei\·cn to a scheme .f'or outgrowers and a chapter f'ollm:s contnininr, u sun·cy 

of thc sugar ancl by-products rnarLets. The repcrt conc]utlcs with the 

financial ancl economic analysis, hein[~ a :.yuthe~;is of tl11~ jnforr;1ation 

dcvelo1ic<l in the foreeoing tccl11dcal sections. 

2.( •• 2 All orga11ization ancl pl•rsonnc] r:i;Ltl.c•r:; such as tlir~ nuralier of 

staff nr;il · lnbou1· rc111riretl· are ·ckal L •:i th r1·:;pcctivr!ly 11111kr .t~ach clcparlm1:nt 

us thc•ir individual contributions to the Jircjcct arc reviewed anil plannc:il. 

'fhe necessary fit1~L11cial structure of thc: prri.jpct i:~ fully c:q1laincd in the 

chaptc·r on financial analysis. 

~. (,. 3 1'hc textual maiLc·r of LhP rc:pnr I, 1 :; b(·i111: i ncl11d1·d in Volumes I & II 

nnd rqip1:,ppriatc H)>)ll'ndiccs in Voltllnl' III. 'J'o l'acili'Lalc rel'c:re11cc: all 1L1t.a 

l 

.. 
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nnd financial to.Illes pertinent to the r1~pnd. llaV1~ liL'P!l bound separately in 

Volume: IV end cross rcfcrenccu to th<' text in Volumes I and II. 

Similarly maps, plans antl diagrams arc enclosed separately in Volume IV. 

2.7 ACKNOWTJ·:DGE:·IF.~T:3 

2. 7 .1 Grateful thanks must be exprcs:o;c:l to the staff of various 

departments of i.hc Federal aml r;orth-Westcn1 State Governments who gave 

valualilc assistance and time to the consu1lants, also the manacement and 

!;ta.ff of the Nigerian Sugar Co. Ltd. with \..'hose help much informative data 

was obtained. Acknowlc<lgcmcnt has to Le given to Tate & Lyle (Nigeria) 

Ltd. for making arrangements for accomrnodat.ion and passages and for obtain-

ing information rC11uested by the consultants. Ki thout ti1e interest, 

assistance and collaboration of all these people and mar..y others, thP. worl~ 

of the consultants could not have been complet1:d. 
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cane and produce sugar at competitive p1·ieP:>, •ll" ll1al. ca('i la! a111l operating 

costs have been exaggerated, Given the recent large L'Scalal.ions anu 

cquipmenL prices (up Lo 3'.i~: over Lhc l:t~;t 12 1;:•H1l.h:;) and Ll1c.: hi1:h infra

structure costs, apart. from those already me11tio11ed, lhc cost of scttinr, up 

this project is bound to be high. ~bay of tla1~sc co~; t,::;, hol.'cvcr, vuultl 

nona:.!lly be provided by Government. or Local ,\11t.linri liP::; in ul11cr sugar 

proilucing countries, as fu1• example, \:ater supplies, flood protection, 

roads {except for fa.rm tracks), hdu::c·s, puwi.•r :;11ppl ii':;, school:; ancl f.:.irmal 

tra.i.uing establishments, houses, hos pi ta ls, !.it'1•:t:'.P ;1ml pub] i c services, 

.,.orkers transport and puhlic health servicP.s, all of ,..hich \.:ill have to be 

paid for by the company in the absence of any ai;rPcm1~nt to the contrary, 

If it was Government policy to accept those costs, on the L«sis that. they 

nre investment costs co1mnon to any a[:ricultural a11tl :;ucial or economic need, 

the apparent capital cost to the company of the Sunti projc..:I. could be 

reduced significantly. The c:ucst.ion or the al lc,cation of i11l'rastr11cturc 

costs betveen State or Pe<lcral Government and the company clearly needs to 

be invcstigatcrl, so that decisions can he tal\Pn on inv,•slrr.Pnl. anil fjnancinr,. 

9.1.8 Contingencies have been inc lwlccl in the capital C'o~;ts for the 

fuc Lory and civil works, Lut not in ei Lhcr the ar:ricul tur:d equipment costs, 

'lo' hi ch arc taken ns at ~brch 1974, nor in the operating costs of ci thcr field 

or factory. However, it is prvbablc lhn.L the 'ii'. irnporL duty included in 

the cost of all importccl items could he reclaimed, thu:-; effectively 

proYiding a contingency. Furlhermo1·c, the cost. or labour has Leen hasecl on 

n minimum rate some ·IO:'t above the le:~al minimum of 70 Koho p1)r ;lay, so Lhat. 

"age increases following the Uiioji Cummi:;:;ion:; l1ca1·iP/jS liave been cliscounlc<l. 

9.2 FIXANCIAL T.\13!.E:J 

9. 2. 1 Ba:H:rl on the revenue and 

co:d· assumptions shoW"n in :;11ppurLi11g laid cs, ll11: cor11p;~11.Y c111i11~:; into prol'i t 

in Year VIII (1981), thn fifth yPar of prnd11clio11, 

9.2.2 Projected. Cash l"lows: JlinanCP ror capilal expenditure, 1,-orl,in1~ 

cavj ta l !Ill!] lo:isc~S in Ll11• 1·ar ly )'l'al":l ar1· prov i .i_,-d l1y a ~!:~() 111i J lion ol' 

equity, ~~}.6 million ol' :;11ppli.cr:; crediti;, a11d 111.l1Pr l1orro.,,i11:::• 1'hici1 JH!ak 

a l 
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at ~27.9 million. l'or t.hc purpose of Uu.: 
- . I ~ ... l'i lJ.jl:l: t..i.LVll·"> J 

have been used ns n balancing figure, tholl::h i L is pniliahlc lhaL the 

company would issue debentures on fixed lc1·ms to covet· Lite major part of 

this financing requirement. An in tcrest ra. le or i·~~ 01: suppl ic rs credits 

and 9}~~ on other borro.,.inr~s is uscJ. Th'~ pruj"(~ Lion.> arc :;ho\ln in 

Table No. 9.2 • 

9.2.3 }'rojccted Balance Sheets: Table Nu. ').3 sho1;s balance sheets 

for twc l\·c years. By 1985 the ctmml<L ti ve loss has IH'<:ll red uccJ to t!l • 3 

million, and a. positive retained carnin~s position uill Le reached in 1986, 

subject to dividend policy. It is U;lllers to01l tlia L uncler Nigerian Company 

I.aw dividends can be paid from current proCils, all11011t:h there may be a 

negative retained earnings balance. 

9.2.4 Revenue aml Cost llreak<lm,·n: A price for ba.ggecl refined sugar 

of ~270 per tonne and of ;dJOO per tonne for pre-packed sugar is used 

throughout the projection {Table No. 9.·i), ancl a r11olasscs price of sit7.75 

per tunnc. It is assumeJ that all sugar "ill lie sold within the crop 

perio<l, thc balance of the year's l'(•cp1ircm1·11Ls J,,,_in1'. mPt by imports. As 

Nigeria approaches national self-sufficienry in ~11gar more stocks will need 

to be can·ied to support. a year round markclinL~ pf'f'ort. l'or tlw company's 

o'W'll production. 

9.2.5 Aaricultural Op0ra.tinf! Costs: Cane production builds up from 

8)
1
000 t111111es in 1977 to some ')00,000 lonnc:; !1) l'J8J. Table~ 1'iu. 9.) :;hows 

the breakdown of agricult.ural costs hy class or l'X(lCIHliturc. A future 

crop t•xp1:11.J i tu re i Lem has been i Ill' l 11cl 1•d Lo r!'f' I 1.•c L Ll1r: f'ac l Ll1a L lhe 

fin;cncial yca.r starts at the hc!:in11i11g of 1 ~1c c~·oppi11:: period, ;uid lhat the 

cultivation costs relating to sugar prcducccl in a givr:n year ar(! actually 

incurred in the previous year. 

9.2.6 Pro.j cc tcil Pactor.v Op0 rat i..!.!..::..'._ Cos ls: Fact,ory operabng co:..;ts, 

l1rol;"11 1low11 into staff, labour and 111;d-<:ri;i.I:; a1·1~ :-;l1C11.-r1 .in 'l'ahlc No. ').6. 

'!'lie <lc•clinc in staff costs from 1980 011 reflect:; the replacement of 

expatriate staff {with ovc1·scas servi.ce al luwa11cc co:>t:;) by natio~.als. 
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9.2.7 
Table No. 9.7 shows the manui'acLuri11g co:-;ts ll•)L inclwled in Tahlc No. 9.6. 

A similar pattern of staff costs is shown, l>11t Lhe key cost is packngine 

materials, which accounts for 67i~ of the total costs in this area, 

indicating that examination of the possibili Ly ol' using al ternativc pack

aging materials could be useful. 

9.2.8 

Cos b: 

Projected Ailrninislration 7 1!011:-;in" :1:111 lloacls and ~i11n1lrv 01mrat1ng 

These costs, which a.re 1lcLailed in '!'aide No. 9.8, include a -
substantial ~500,000 provision for trnining costs, as well as the costs of 

operating the Mokva i·ailhcad installation and a Lagos office. 

9.2.9 Cnpi tal Expencli tu re Summary: Tlw capi La.I cxpcncli turcs directly 

related to tht? sugar project shown below arc summarised from Table No. 9.9 · 

in which they a.re shown by year. It should he noted that the cash flows 

for these purchases arc based on probable financing terms, and arc shown in 

Table No. 9.15. 

Summarv of Capital F.xpcncliturc 

Local Off-Shore Total . 
~:ooo I'OOO tooo 

Land Development Costs 

Non-Recurrent Agricultural 971 ·191 1 , '1(J2 

Irrigation, Drainage ancl Ploou 
Protection 4, 211 I 2,889 7,130 

Recurrent AP.ricul tural l 811 6,412 6,596 

Factory nnd Rcfincr,y 3,343 13, 542 16,885 

Administration 1,540 494 2,034 

!1011 ~; i nr:, Roa.els nncl Sundry 6,431 5 '728 12, 162 

f4'16,71J ;< 29 '5 '.)(, ~46, 2()9 
--
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9.2.10 
Non--rPcurrcnt land develop-

ment costs nr1~ shmm in 'fable t\o. C).10. For i11l'orrr.1.lion the costs of rtoo1l 

protection <lyJ,es, divi!;ions ;111cl cut-ofl's, ;uao11nl.i11~ to ~1.323 million arc 

shmm, but. as these arc consi1lcrP1l to he ha:;ic iufrast.rncl.ural costs, aml not 

relatr<l directly to the project, llwy arc not inclwle<l in the totals. 

Negative (i.e. brack1~tc1l) figur0s in this table reflect thn sale of surplus 

cquipmPnt. 

9.2.11 
'l'hc summa.ry of capital 

costs for recurrent n.gricultural operations, which arc detailed in the tables 

to Chapter V, arc shown in 'l'ahlc No. 9.11. 

9.2. I 2 Man11facl11ri.11 1 '. Ca pi Lal Costs: All capi ta.l costs relating to the 

factory and refinery a.re shown in 'l'ahlc No. 9.12. The list of plant items, 

discussed in Chapter VII, is shmm in Appendix No. 5 in Volume No. III. 

9.2.13 Oilier Capital r.osts: All other capital cosLs directly relating 

to the s:.i,rrnr project arc shown in Table No. 9.13 in which certain infra.

structure costs, (being labour housing, tlw access roacl from Mokwa. to the 

factory and a proportion of the clo1m-payment for civil costs relating to them) 

amcunting to ~12.'16) million, arc sho....-n for information, but excluded from 

the totals. 

9.2.14 Deprccintion an<l. Amortization: The sununary of the c1cprccin.tion 

I and amortization r.alculations is shown in ·rable No. 9.1·1. The cnlcula.tions 

have been ba.se1l on cstima.tcrl working lives of individual equipment items, a.nil 

I vill differ from the capital allowances which will be used for tnxa.tion 

I 
I 
I 

' 

purposes. 

9.2.15 Finanr.c for C:apital I·~':_l'.~lit11~: His ;1ss11n.ccl that supplier 

credits .,,..ill he obt::ii11cd fur ol'l-shorc cq11~p11wni on favourable terms. Ta.hle 

No. C).15 shows the clrawclown of r.rPdits and payments on contract o.nJ shipment, 

ns:;11rni ng that 857~ of' the ofl'-::li<11'<' capi la 1 co~; I.:; wi 1 l he financccl in thi:; .,,.ay. 

The table has been 1liviclPd inlo l'has0 1 and l'hase 2, :'lplitting the phases al 

the encl of 1980, 1irnl it should lie notecl that i11 this split, )42.3 million of 

capital r.osts applicahl<' to l'ha!HJ 2 are acL11a.lly shown in Phnse 1. All 

... 
direct payments arc shown as local c1ists, sinr.c they wi 11 ha.vo to bo financed 
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!' 
0 

from the pool of ettuity aml horrowi11:!:> olhl'r than suppiicrs crcciii.s. 

9.2.16 
Th~ repayment terms assumed 

for the suppliers crcil it arc eight years from commissionin:t for factory 

cq11i11ment, anrl five years starting six monlhs from the mean date of ship

r.1cnt for agricultural equipment. An interest rate of 7~~ is used in both 

casC's. Otlwr horro.,..i111~s nrt! drawn Jm;n as rc<!_uircd, and repaid as cash 

bccor.tes avai lahle (a nil diviclcn<l payout ts assumed l'or this· purpose), ;tncl 

liear an interest rate of 9~~'.. lloth princi~al movements on the loan 

accounts and interest payable arc sho.., .. n in Table No. ?.16. 

9.2.17 Worldnn Capilal: Vorkin~~ capi t.al rcc1uircmcnts arc shown in 

Talilc No. 9.17. The fi:~urcs for far:tory and agricul t.urnl spares i.uul 

materials arc assessments of the amounts ...... hich vill be required, hearing in 

mirnl the location of and the tirac re1plire1l to transport goods to the site. 

Current liabilities arc calcul;ited at one month's operating costs. 

9.3 CO~IJ'A~Y S1'mlC'l'tntE 

9.3.1 It is not the purpose of thjs report to discuss the composition 

and spheres of activity of lite Boar<l or Directors of the company, hut to . 
recommend the management. r1'<p1ircmcnt~ for t.hr? control of the project, both 

during the development arul norgal operation~l phases. The Sunti Sugar Co. 

Ltd. will be responsilile for Ll1c setting up an<l operation of the 

agricultural and in<lus trial faci lilies including land development, cul tivn

tion, harvesting ancl transport, the factory an<l machinery maintenance 

facility, together with irrigation, drain;i..ge and flood protection vorks for 

the whole project areil. In acl1lition it will assist, as discussed in 

Ckqitcr VI, in estahl ishing an<l renclcrinr. technical nssistnnce inclucline 

cane loading anrl tran >port for the outr~rowcrs (cane farmers) scheme. 

9.3.2 The manarrcmcnt .;taff organi:>ation chart. is p1esentccl in Tnble No. 

9.19, from which it will he seen that the structure divides into three 

sections; administration, cultiv;~tion an<l factory. The staff requirement 

for these depa1·tments i~; shown in Table Nc.s. l).20 to 9.2(>. The stnff and 

labour c<tnp lcmcnt;:; by yrarly rec1uircmcn ls nrc tab led in the folloving:-
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Hsin Report Su~mitted 

l..a9t date ot d•cisioo to ~nable 1976/77 
c:op to be r•apcd 

CDntracts plac•d tor:-

Irrigation and drainage vorks 

RoaJs anJ Airstrip 

Factory Plant 

Culti,·ation ~i:.chin~ry 

Cane Loading and Transport Plant 

CiTil Engineering Yorks tor Pactory 

S.E.P.A. Pover lnstallatioo 

~~ousin~ a..-i.J A..-nc-niti•• 

land Prcyarntion and Can• Planting 

~cnstruction of:-

I1rigation and Drainage Vorks 

Hain Acceas Road (Hokva-Sunti) 

Other Roads and Airstrip 

Pac~ory Civil Engineering 

Factory Supply and Erection 

N.E.P.A. Pover Inatallation 

T.P.E. Vorkshop Erectioo 

Housing and .llwonities 

Pint Crop 

1. Hschinery DeliTered 
~. rompletcd by October 1981 
). Completed by October 1981 
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ANNEX 12: National Case Study: SUNTI SUGAR PROJECT 

Solution Set 
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Sc::herule 10-1/2. Fixed investnmt costs (in 1000 N) 

-
Pericd: I Coostructicra Pericd Start - up E\1ll C21J:8City 

Year: I l 2 3 4 5 6 7 8 9 10 11 12 

l. Laro I 100 
loatl I 100 
foreign I 

I 
2. Site prepiration I 159 1919 2328 1158 855 624 1068 420 82 0 -21 0 

ard develc:prert:. I 
loatl I l lll9 1270 523 668 576 729 235 91 
foreign I 158 ax> 1058 635 187 48 339 185 -9 -21 

I 
Flc:OO protecticn I 0 740 1276 166 65 54 222 0 0 0 0 0 

loatl (75\) I 555 957 125 49 41 :!.57 
foreign (25\ I 185 319 42 16 14 56 

I 

3. Structures I 20 10383 2400 536 538 361 675 283 6 14 121 104 
ard civil wai:k I 

loatl I 6077 1752 360 387 283 282 168 
foreign I 20 43a5 738 176 151 78 393 115 6 14 121 104 

I 

~. J!qricultural I 13 791 1321 634 471 540 1046 502 266 248 521 243 
c:peratiais I 

local I 158 26 
foreign I 13 633 1295 634 471 540 1046 502 266 248 521 243 

I 

5 . Pl.ant ard I 0 7329 7006 0 1530 510 260 250 0 0 0 0 

nachinery I 
lcx:al I 1828 1515 
foreign I 5501 5491 1530 510 260 250 

Fixed invest ,ca;ts I 292 21162 14421 2494 3459 2009 3271 1455 354 262 621 347 

lcx:al I 101 9737 5520 1003 ll04 900 ll78 403 91 0 0 0 

foreign I 191 ll425 8901 1487 2355 1100 2094 1052 263 262 621 347 

_j 
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lo. \ ~·' 

Sdlecl.Ue l(r3jl. agri: 
AIIU1l !'rocb::t.:ial a::st EBtinate for agria.ll.tural, i.rrigati.al & drainage q:ieratin; carts (in 1000 N) 

Pericxi: I Cl:llstructiai Pericd Start - up F\lll caz:acity 
--

Year: I l 2 3 4 5 6 7 8 9 10 11 12 

cane ~ai (t) I 85254 171678 255823 336174 4a3272 454524 503489 503071 499290 

M:lterials: I 
Maintenance-Mater .I 2 26 51 56 83 96 100 103 102 98 78 
WJrkshop M:lterialsI 14 59 141 164 183 198 249 254 247 222 223 

I 
Laro.lr: I 

Sti.lled: I 
~ EXtern. SeivI 38 60 84 84 84 84 84 84 84 B4 
'lYE W:lrk.sOCp I 6 24 57 68 75 Bl 102 104 102 92 92 
Maintenance I 14 44 71 89 116 135 146 150 150 148 139 

U1skilled: I 
0.lltivatiai I 2 26 266 433 589 745 912 797 1102 1059 1048 1042 
Harvest.in; I 70 140 209 274 333 371 411 410 407 

I 
Ru1rling CC6t.s: I 

Diesel I l 7 67 142 142 1-12 142 142 142 135 67 
Electricity I 55 109 165 193 221 227 282 'J37 

I 
'riansp)It: I 

~ I 70 140 209 274 333 371 41.l 410 407 
I 

.Adninistrati.al I 
overheads: I c35 228 317 349 384 384 385 385 384 384 384 

~ti.n;J a::sts I 3 154 752 14ll 1876 2338 2745 2864 3286 33ll 3245 3193 

_j 
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Schecille l<r3/l fact: Amual Produc:tia\ a:st art:.inate for Factory Cperating Cbsts (in 1000 N) 

Period: I O::llstructioo Pericd Start - up f\111 cap:icity 

Year: I l 2 3 4 5 6 7 8 9 10 ll 12 
,,_ 

cane ~oo (t) I 85254 171678 255823 336174 400272 454524 503489 503071 499290 
ltJni.nal t su;ar pxOOI 8525 17168 25582 33617 40027 45452 50349 50307 49929 
Productioo factor I 95 95 96 97 98 99 100 100 100 
Actual t 5u;ar l!'Wle I 0099 16309 24559 326C3 400ll 44998 50349 50307 49929 

Materials: I 
<llemi.cals I 27 35 44 52 59 65 69 69 68 
?obterials I 134 166 1&9 205 257 272 287 302 317 

I 
Latnlr: I 

staff I 175 500 487 480 479 475 471 465 468 449 
Clerks, Artisans I 27 107 100 108 118 118 ll8 118 118 ll8 
Mllntenanoe I 7 7 8 8 8 8 8 8 a 
seasc:nal lal::rur I 5 9 12 14 17 17 17 18 18 

I 

Ru1nin:] ccsts: I 
Fuel Oil I l7 29 36 39 43 70 62 58 60 62 
Diesel I 6 26 25 14 13 16 14 12 13 13 

I 

HandJ.inJ, Transp'.lrt:I 
~~ I 26 26 26 26 26 26 26 26 26 

I :.7 17 17 17 17 17 17 17 17 
I D 15 15 15 15 15 15 15 15 

Cperating CXlSts I 0 0 225 893 931 952 990 1078 1005 1092 lll4 llll 

_J 
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Schd.Ue 10-3/l refin.: 
Arnlal Procb::tial Q:&t EBtinate f~ Refinery, p-~ & ~ c:peratin:;i CDsts (in 1000 N) 

Peria!: I Q:.r\stl'.'uctioo Pericrl start - up M.l c:ai:acity 

Year: I l 2 3 4 5 6 7 8 9 10 ll 12 -
1lctual t su:Jar nede I 0099 16300 24559 32609 400ll 44996 50349 50307 49929 

Materials: I 

CllB:ni.cals I 32 63 94 122 148 165 182 182 180 
Maintenance Mater. I 30 42 48 54 60 60 60 60 60 
Feckaging Mater. I 137 276 4ll 540 656 730 809 800 803 

I 

Lah::or: I 
staff I 43 ll5 ll8 102 104 109 llO 111 105 105 
CletXs I Artisans I 4 lB l8 18 18 20 20 20 20 20 
seascral lalx:ur I 1 2 2 3 3 3 3 4 4 

I 
Running costs: I 

FUel. Qi.l I 6 9 12 13 14 23 21 19 20 20 
Diesel l 8 7 4 4 6 6 5 5 6 

cterat.IDJ ccsts I 0 0 53 350 538 692 859 1025 1115 1209 1204 1198 

_J 
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' ® 
SchecJ.lle 10-3/ladnin.: Annual Q:st EStinate for Acini.ni.stxatioo, lb.lsin;J, R:lads & SUndry Casts (in lCOO N) 

Pericd: I a::nst.ruct.i.oo Pericd Sl::art - up F\lll ca~ity 

Year: I l 2 3 4 5 6 ., 8 9 10 ll 12 

I.atnlr: I 
in SNl'l: I 

St.aff I lll 2fSl 289 277 266 262 243 242 242 242 242 
9d.lled I 19 41 84 84 84 84 84 84 84 84 84 
U\sk.illEd I 32 12 31 31 31 31 31 31 31 31 31 

in M'.JG>i.: I 
St.aff I 8 15 15 15 15 15 15 15 15 ]5 15 
9d.lled I 5 ll ll ll ll ll ll ll ll 11 11 
U\sk.illEd I 2 5 5 5 5 5 5 5 5 5 5 

in ua::£: I 
St.aff I 6 ll ll 11 11 11 ll ll 11 11 11 
9d.lled I 4 8 8 8 8 8 8 8 8 8 B 
lhsk.illed I 2 3 3 3 3 3 3 3 3 3 3 

I 
Transp:rt of E.1\ti.?" I 

11e1t & operat..:ng: I 8 52 77 77 77 77 77 77 77 77 77 
I 

Maintenance: I 
in Sl.NI'I: I 
General Maintefl. I 197 305 324 360 370 398 403 404 404 404 403 
Electr .Distr .Maint.I 20 40 40 40 40 40 40 40 40 40 40 
in M:l<WA: I 
General Mainten. I 3 5 5 5 5 5 5 5 5 5 5 
in ua::£: I 
General M:linten. I l l 1 1 1 1 1 1 1 1 1 

I 
Ollexheads: I 

St.aff '1'LainID::I I 100 100 100 100 100 
Insurance I l 47 82 93 107 :U2 ll9 123 124 l25 127 128 
Technical Se.Iv.ices: 15 30 15 

Total I l 464 977 llJJ 1164 ll53 ll69 1059 l~ l(X;l l(X;3 l(X;3 

_j 
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Schedule 10-3/1.fc: Arl1ual Factory O::st EStilrete (in 1000 N) 

Pericxi: I Cl:llstzuctiat Period start - up F\lll aqacity 

Year: I 1 2 3 4 5 6 7 8 9 10 11 12 -19terials: I 
.Agriculture I 16 85 192 220 260 294 349 357 349 320 301 
Factory I 161 201 233 ')57 316 337 356 371 385 
Refinery I 199 381 553 716 864 955 1051 1050 1043 

I 
Labcur: I 

staff: I 
Agriculture I 
Factory I 175 500 "137 480 479 475 471 465 468 449 
Refinery I 43 ll5 ll8 102 104 109 110 ill 105 105 

Stilled: I 
llgriculture I 20 la:i 188 241 275 300 332 338 336 324 315 
Factaiy I 27 114 ll5 116 126 126 126 126 126 126 
Refinery I 4 18 lJ 18 18 20 20 20 20 20 

thskilled: I 
llgriculture I 2 26 266 503 729 954 1186 ll30 1473 1470 1458 1449 
Factory I 5 9 12 14 17 17 17 18 18 
Refinery I 1 2 2 3 3 3 3 4 4 

I 
~costs: I 

lqriculture I 1 7 67 142 197 251 307 335 363 362 349 337 
Factaiy I 23 55 61 53 56 86 76 70 73 75 
Refinery I 6 17 19 17 18 29 27 24 25 26 

I 
Transpxt: I 

Agriculture I 70 140 209 274 333 371 4ll 410 407 
Factary I 58 58 58 58 58 58 58 58 58 

Factory costs I 3 69 002 2338 2996 3599 4210 4582 5102 5229 5179 5118 

I 

_J 
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Sc:heWle 10-3/1: Amual Product.icra Q:st EStilm.te (in 1000 N) 

Pezioo: I cmstructia\ Peri.00. start - up E\11.l ca,E8City 

Year: I 1 2 3 4 5 6 7 8 9 10 11 12 
= 

Factaxy casts I 3 69 002 2338 2996 3599 4210 4582 5102 5229 5179 5118 

Mnini.st. overheads: 
I.al::alr OVeihead ccsts (agricultural aaninistratioo, stNI'I, Kl<WA, I..N:m) 

st.aff I 0 167 427 474 478 484 480 462 461 460 460 460 
Sd.lle:I I 0 58 139 213 224 237 237 237 237 237 237 237 
Ulskilled I 0 49 54 86 91 96 96 97 97 96 96 96 

Ial:aJr OUemeads: I 0 273 620 773 793 817 813 795 794 793 793 793 

TransIOrt: I 8 52 77 77 77 77 77 77 77 77 77 
M:lin~: I 221 351 370 405 416 444 449 450 450 450 449 
Slrrlries: I 1 47 182 200 237 227 219 123 124 125 127 128 

Total Mni.n.Olertea.dI 1 549 1205 1428 1513 1537 1553 1444 1445 1445 1447 1447 

~ting casts: I 4 618 2007 3766 4509 5136 5763 6026 6547 6674 6626 6565 

Financial casts I 
(interests) I 14 620 1386 1841 2222 2627 2932 2979 2B48 2532 2131 1675 

Depreciation I 26 342 1255 1339 1483 1575 1719 1754 1763 1743 1701 1600 

'lUmI. Product .O::lsts: I 44 1580 4648 6946 8214 9338 10414 10759 11158 10949 10458 9840 

_J 
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Sdledule 10-3/2: allculaticn of ~ O!pital (in lCXX> N) 

Pericd: I I a::nstroct. Peri Start - up F\lll caplcity 

Year: I x y I 1 2 3 4 5 6 7 8 9 10 11 l2 

I. Qlrrent .isset:s: I I 
A. 1tcCCUlts xeoeiv I )'.) l2 I 0 52 167 314 376 428 400 502 546 556 552 547 

I I 
B. Inventory I I 

(a)Riterials: I I 
~DBter. I 60 6 I 2 10 24 27 31 33 42 42 41 37 37 
Oenialls (iap.) I 100 3.60 I 16 27 JS 48 58 64 70 70 69 
Other naterials I )'.) l2 I 23 37 so 62 76 84 91 93 93 
(b) Spare puts: I 100 2 I l 13 4l 49 66 75 00 82 Bl 79 69 
( c) W:lrk-.in-iroqr I 9 40 I 0 2 20 58 75 90 lOC. ll5 128 131 129 128 
(d) Finished pro3 I 15 24 I 0 26 84 157 188 214 240 251 273 278 276 274 

I I 
c. cash in Haro I 15 24 I 1 51 138 211 247 28J 310 312 323 310 292 271 

D. 0.lrrent assets: I I 1 133 432 843 1026 1196 1354 1434 1540 1559 1528 1488 
I I 

II. Cl.lrrent 1 i ahi l j t I I 
A. kx:a.lnts ptyabl I )'.) 12 I 1 7 46 67 88 1C6 127 137 146 145 144 

III. W:nkin;J capital: I 
A. Net ~ capital I 1 132 425 797 959 1100 1248 1307 1402 1412 1383 1344 
B. Increase in ~ capital I l 131 293 372 162 149 140 59 , 

10 -29 -39 

'!he cash talarr.e schedule is tased as the follcwin.J calculaticn: 

rv. Total prcduct .cx:sts I 44 1500 4648 6946 8214 9338 10414 10759 lll58 10949 10458 9840 
less: Materials I 16 85 552 002 1052 1267 1529 1649 1756 1741 1729 

[leJreci.atim I ~ 342 1255 1339 1483 1575 1719 1754 1763 1743 1701 1600 

I 15 24 I 18 1222 3300 5055 5929 6711 7428 7476 7746 7450 7016 6511 

v. : .-qlliw. ca!h balance: I 1 51 138 211 247 28J 310 312 323 310 292 Z71 

_J 
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Sc::h:dlle lo-6/2: Total invest:JrEnt c:art:.s (in lCXX> N) 

I 
Period: I Cl::rlstructiai Per Start - up F\lll caJ;BCi ty I I 

I 
Year: I l 2 3 4 5 6 7 8 9 10 11 12rrotalI 

·~ I 
1. F.' JCSd. i.nvestJIEnt: I I I 

(a) I.1'\itial fbced I 292 21162 14421 2494 3459 2(l!9 3271 1455 354 262 621 347 I 50227 I 
loatl I 101 9737 5520 1000 1104 900 1178 403 91 0 0 0 I 20040 I 
foreign I 191 11425 8901 1487 2355 1190 2004 1052 263 '-62 621 347 I 30187 I 

l I 
(b) ~plaoerrents I 0 0 0 3 0 22 220 391 54 262 495 347 I 1794 I 

loatl I 3 22 220 391 54 262 495 347 I 1794 I 
foreign I I 0 I 

I I I 
2. Pre-procb::ticn: I 0 0 0 0 0 0 0 0 0 0 0 0 I 0 I 

loatl I I 0 I 
foreign I I 0 I 

I I I 
3. W:lrkin;J ca:¢ tal I 1 131 293 372 162 149 140 59 95 10 -29 -39 I 1344 I 

iix::rease: I I I 
loatl I 1 131 293 372 162 149 140 59 95 10 -29 -39 I 1344 I 
foreign I I 0 I 

I 
Total :i.nvestm. cx:sts I 293 21293 14714 2869 3621 2260 3631 1905 503 534 1007 655 I 53365 I 

I I 
lcx:tl I 102 9868 5813 1383 1266 1071 1537 853 240 272 466 300 I 23178 I 
foreign I 191 11425 8901 1487 2355 1190 2004 1052 263 262 621 347 I 30187 I 

_J 
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Sc::hec11le 10-7/2: Tot.al assets (in 1000 N) 

I 

Peri.al: I Q:nst.IUctim Per. start - up P\Jll c:ai;acity I I 
·I 

Year: I 1 2 3 4 5 6 7 8 9 10 11 12ITotalI 
I 

1. FiJCEd i.rrvestlrEnt: I 
I I 

(a) Initial fixed I 292 21162 14421 2494 3459 2009 3271 1455 354 262 621 347 I 50227 I 

loc:al I 101 9737 5520 l~ llOti cn:i lJ.78 403 91 0 0 0 I 20040 I 

foreign I 191 11425 8901 1487 2355 lJ.90 2094 1052 263 262 621 347 I 30187 I 

I r I 

(b) Iepl.acerents I 0 0 0 3 u 22 220 391 54 262 495 347 I 17~ I 

loc:al I 3 22 220 391 54 262 495 347 I 1794 I 

foreign I I 0 I 

I I I 

2. Pre-prcducticn: I ::> 0 0 0 0 0 0 0 0 0 0 0 I 0 I 

local I I 0 I 

foreign I 
I 0 I 

I 
I I 

3. Olrrent assets I 1 132 290 4ll 183 170 l58 81 105 19 -30 -40 I 1488 I 

inc::rea.se: I I I 

local I 1 131 293 372 162 149 140 59 95 10 -29 -39 I 1344 I 

foreign I 1 6 39 21 21 18 :n 10 9 -1 -1 I 144 I 
I 

Total assets: I 293 21294 14719 29CB 3642 2281 3649 1927 513 543 1086 654 I 53509 I 
I I 

local I 102 9068 5813 1383 1266 1071 1537 853 240 272 466 3a3 I 23178 I 

foreign I 191 ll426 8907 1525 2376 1210 2lll 1074 273 271 620 346 I 30331 I 

_j 
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SchErlule lo-8/l: Salrce of finance (in 1000 N} ® 
Salrce of f inanoe: I Local currency Foreign currency I Tot al: I Ccnliti.cns: I 

1. Praroters: I I I I 
(a) B::Iuity I 500) I 5000 I annual dividend of B \ I 
(b) roans I I I I 

·I 
2. ():)] J atorators: I I I I 

(a) B::Iui ty I 300J I 3000 I annual dividend of 8 \ I 
(b} I.Dans I - I I 

I 
3. r"'inancial insti.tuti.cns I I I I 

or dt:>Jelcplelt ageocies I I I I 
I I I I 

Nati.ooal Developn. Bank I I 1 5 \ intel:'est, rep:i:yneit in 10 EqUal I 
(a) El:}ui ty I I I annuities, 4 -years' of grace, pro- I 
(b) !Dans I 15000 I 15000 I oessing fee: 2 \ I 

I 
Internati.ooal r:evelop- I I I I 
rrent agencie I I I 6 % interest, re.i;:eynent in 15 EqUal I 
(a) B::Iuity I I I annuities, 6 years' of grace, pro- I 
(b) Loan.s I 20Cl00 I 20Cl00 I cessing fee: 3 % I 

I I 
4. Goverment: I I I 

(a) Equity I I I I 
(b) Loan.s I I I I 
(c) sutsidy I I I I 

I 
5. Ccmrercial Panks: I I I annual dividen1 of 8 % for equity, loans I 

(a) Equity I 500) I 5000 I .i:ossihle up to 3000, 12 % interest I 
(b) leans I I I I 

I 
6. SlJR;ll,ier's creCits: I lOClOO I lOClOO I 10 % interest, re.i;:eyneit of 2000 p.a. , I 

I I I beginnin,J with the 1st year of pr:c:rllXtioo I 
I 

TOTAL: I ::aooo 30ClOO I 5800'.) I I 

_j 
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Schedule 10-S/2: Salrces of initial fuOOs 

Pericd: I Ch1structiCl'1 Pe 

-
Year: I l 2 3 

Equity capital: I 

local I 13000 
loans: I 

local I lSCOO 
foreign I 10000 

S\.Wliers' credit .. 10000 ... 
foreign I 

Olrrent l j abll j ties: I l 7 

Total I 28001 20007 

(in 1000 N) 

Start - up 

4 5 

10000 

46 67 

10046 67 

( 

@ 

-
F\1l.l cat:eCi ty 

6 7 8 9 10 11 12 I T o t a 1: 

--- ~~ 

I 
I 1300'.l 
I 

I 1500) 
I 20000 
I 10000 
I 

88 la> 127 137 146 14!> 144 I 

88 la> 127 137 146 145 144 I 58000 

_j 
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i<eFS"Jlre4•t SchedW.e 1 (in lCXX) ~I 

~ticnal Develql!Blt B:lnk Loan: 15000 I Intematiooal l:eveloptelt Fqencie Loan: I Sui;plier' s credit : lCJCX:X) 

I 
loan: 15000 I Loan: 

+ 2 ' processin;J fee 15300 I + 3 \ prcx:essfrq fee 
I 

interest rate in \ : 5 I interest rate in ' : 
debt after year 1: ~ I debt after year 1: 

year 2: 16868 I year 2: 
year 3: 17712 I year 3: 
year 4: 18597 I year 4: 

year 5: 19527 I year 5: 
I year 6: 

10 equal annuit. of: 2408 I year 7: 
I 
I 10 equal annui t. of: 

rerre.:inin:.3 debt after I rerai.nin;J debt after 
repayrrent: year l : 17975 I repayrrent: year 1: 

year 2: )6344 I year 2: 
year 3: 14633 I year 3: 
year 4: 12836 I year 4: 
year 5: 10949 I year 5: 
year 6: 8967 I year 6: 
year 7: 6867 I year 7: 
yea:- 8: 4702 I year 8: 
year 9: 240<3 I year 9: 
year 10: 0 I year 10: 

I year 11: 

I year 12: 
I year 13: 
I year 14: 
I year 15: 

10000 20000 
10300 20600 

6 6 
10918 21836 
11573 23146 
12267 24535 
13004 26007 
13784 27567 
146ll 29221 
15487 30975 

1504 3009 

14822 29644 
14117 28233 
13369 26738 
12577 25153 
ll737 23473 
10846 21692 

9902 19805 
8902 17804 
7841 1.5683 
6717 13434 
5526 ll051 
4262 8525 
2924 5847 
1504 3009 

0 0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

interest rate in \ : 10 

equal annuity: 2000 
(repsy!ll!Ot beginnin:J with 
the first year of productioo) 

debt after year l : 
year 2: 

rerai.niiq debt after 

11000 
12100 

repayrrent year l : llllO 
year 2: 10021 
year 3: 8823 
year 4: 7505 
year S: 6056 
year 6: 4462 
year 7: 2708 
year 8: 778 

- .... - -, 
1 

~) 

I 

_J 
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Rep!}'ll'Eflt Sche:lule 2, llnnuities, Interests arrl lllrortiz.aticns (in 1000 N) 

@ 
Peric:d: I Ccrlstructicn Peri start - up F\111 caf8city 

Year: I l 2 3 4 5 6 7 8 9 10 11 12 

1lnmli ties: I 

Loans: I 
local I 2400 2400 2400 2400 2400 2400 
foreign lst share I 1504 1504 1504 1504 
foreign 2rd share I 1504 1504 1504 

SUWUers' credit I 2000 2000 2000 2000 2000 2000 2000 778 

Total I 0 0 0 2000 20C.0 2000 4400 4400 5913 7417 6196 5417 
initial 

Interests: I debt: interest:(\) 

Loans: I 
local I 19527 5 856 778 697 611 521 427 
foreign 1st share I l.5487 6 839 ~ 757 712 
foreign 2rx:1 share I l.5487 6 839 7~ 757 

SI.JI.pliers I credit I 12100 10 1010 911 002 682 551 4(); 246 71 
- ---------

Total I 0 1010 911 002 1538 1329 1941 2495 2148 1896 

I.Deal loan: raTaining debt: 17975 16344 14633 12836 10949 8967 
Foreign lst share: ~debt: 14822 14.ll7 13369 12577 
r"oreign 2rx:1 share, r€1T'B.i.nirg debt: 14822 14117 13369 
SUWliers'credit: 11110 10021 8823 7505 6056 446:2 2700 778 

Altorti.zaticns: I 

Loans: I 
local I 1552 1630 1712 1797 1887 1981 
foreign 1st share ! 665 705 748 792 
foreign 2rd share I 665 705 748 

SUfpl.iers I credit I ~ 1089 1198 1318 1449 1594 1754 700 

Total I 0 ~ 1089 1198 2870 3080 3971 4922 4048 3522 

_J 
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Schedule 3-1: 1$tine.te of Sales (in tames) arrl revmues (in 1000 N) 

- - - -

Perioo: I Cl:l'lstruct.i.oo Per. Start - up Ml cap!City 

Year: I l 2 3 4 5 6 7 8 9 10 11 12 

Sales: I 

Bagged su;ar I 8099 9785 14735 19565 24005 26996 30200 30184 29957 
Prepicktrl su;ar I 6524 9823 13043 16004 17999 20140 20123 19971 

Total mgar: I 8099 16309 24558 32608 40009 44997 50349 50307 49928 
I 

z.t:>l asses I 2430 4893 7367 9782 12002 13499 15105 15092 14978 

Revenues: B:lggtrl su;ar is th:u;iht to be sold at: 270 N/tmne 
Pre.fClcktrl su;ar is thcu:Jht to re sold at 300 Njtame 
-----

Bagged su;ar I 2187 2642 3978 5283 6481 7289 8156 8150 0088 

Prefad<trl su:iar I 0 1957 2947 3913 4801 5400 6042 6037 5991 

T o t a 1 SU]ar: I 2187 4599 6925 9195 11283 12689 14198 14187 14080 
I 
I 19 38 74 106 135 154 175 175 174 

To ta 1 Revenue: I 2206 4637 6999 9301 11418 12843 14373 14362 14254 

- -
@ 

_j 
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Sddeule 10-12: ProdJct..i.oo -«St schedule (in 1000 N) 

Pericd: I cmstructial Pericd start - up F\Jll cai:acity 

Year: I l 2 3 4 5 6 7 8 9 10 11 12 

Prcrlucticn factor \: I 95 95 96 97 98 99 100 100 100 

I 
1. Direct naterials I l 23 181 766 1079 1373 1648 1979 2ll5 2212 2188 2167 

I 
2. Direct DBnp::JNer I 2 46 621 1444 1719 1959 2230 2212 2558 2548 2523 2486 

I 
3. Factory oveiheads I 128 198 267 332 391 429 469 468 465 

Factory a:sts I 3 69 802 2338 2996 3599 4210 4582 5102 5229 5179 5118 

4. Mni.ni.strat.cx:sts I 0 273 620 713 793 817 813 795 794 793 793 793 
I 

5. Trans. ,Main. I SUrD I 1 276 585 655 720 720 740 649 651 652 654 654 

~tfu;J ccst.s I 4 618 2007 3766 4509 5136 5763 6026 6547 6674 6626 6565 

6. Financial cx:sts I 0 1010 911 802 1538 1329 1941 2495 2148 1896 
I 

7. Deprec:i:iticn I 26 342 1255 1339 1483 1575 1719 1754 1763 1743 1701 1600 

Total prcduct.. ccst I 30 960 3262 6115 6903 7513 9020 9109 10251 10912 10475 1C051 

_J 
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@ 
Sc:herlule l0-3/2re: RevisOO Otlculatioo of W::>rk.in] capital (in 100'.) N) 

-
Period: I I a:nst.nct. Peri Start - up Ml cai:acity 

Year: I x y I l 2 3 4 5 6 7 8 9 10 11 12 

I. Cl1nent assets: I I 
A. .Acxx:ults recei v I 30 12 I 0 52 167 314 376 428 400 502 546 556 552 547 

I I 
B. Inve'ltClry I I 

(a) Materials: I I 
~nater. I 60 6 I 2 10 24 27 31 33 42 42 41 37 37 
Qsni.cals (illp.) I 100 3.60 I 16 27 38 48 58 64 70 70 69 
Other aaterials I D 12 I 23 37 50 62 76 84 91 93 93 
(b) Spire plltS: I 100 2 I 1 13 41 49 66 75 00 82 81 79 69 
(c)W::>rlc-in-progr I 9 40 I 0 2 20 58 75 90 105 115 128 131 129 128 
(d) Finished prod I 15 24 I 0 26 84 157 188 214 240 251 273 278 276 274 

I I 
c. cash in Hard I 15 24 I a 25 80 176 192 204 251 243 285 309 293 280 

D. Olrrent assets: I I 1 107 374 808 971 1120 1295 1366 1502 1557 1529 1497 
I I 

II. Olrrent liabili t I I 
A. h:x:nlllts piyabl I 30 12 I 1 7 46 67 88 106 127 137 146 145 144 

III. \oOrking capital: I 
A. Net work:iI¥3 c:api tal I 1 106 'J/57 762 904 1032 1190 1238 l'J/55 1411 1384 1353 
B. Increase in ~ capital I 1 105 261 395 142 128 158 48 126 46 -27 -31 

The cash l::alanoe sc:tmule is h:lsed oo the following calculatioo: 

N. Total prc:rluct . ca;ts I 30 960 3262 6115 6903 7513 9020 9109 10251 10912 10475 l~l 

less: Materials I • 16 85 552 002 1052 1267 1529 1649 1756 1741 1729 
Depreciatioo I 26 342 1255 1339 1483 1575 1719 1754 1763 1743 1701 1600 

I 15 24 I 4 602 1922 4224 4618 4886 6034 5826 6839 7413 7033 6732 

v. Req\lired cash balance: I 0 25 00 176 192 204 251 243 285 309 '293 280 

_j 
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Schedlle lo-6/2re: Revised Total invest:Irent cc:sts (in lCXX> N) 

I 
Perioo: I Cmstructioo Per Start - up Ml capicity I I 

I 
Year: I 1 2 3 4 5 6 7 8 9 10 11 12 IT o t a l I 

==! 
1. Fixed investireot: I I I 

(a) Initial fixal I 292 21162 14421 2494 3459 2089 3271 1455 354 262 621 347 I 50227 I 
loca1 I 101 9737 5520 lc:a3 1104 900 1178 403 91 0 0 0 I 20040 I 
foreign I 191 11425 8901 1487 2355 ll90 2094 1052 263 262 621 347 I 30187 I 

I I 
(bl .teplacerents I 0 0 0 3 0 22 220 391 54 262 495 347 I 1794 I 

local I 3 22 220 391 54 262 495 347 I 1794 I 
foreign I I 0 I 

I I I 
2. Pre-prcXlucticn: I 0 0 0 0 0 0 0 0 0 0 0 0 I 0 I 

local I I 0 I 
foreign I I 0 I 

I I 
3. ~ capital I 1 105 261 395 142 128 158 48 126 46 -27 -31 I 1353 I 

increase: I I I 
local I 1 105 :21)1 395 142 128 158 48 126 46 -27 -31 I 1353 I 
foreign I I 0 I 

I 
Total investm. costs I 293 21267 14682 2892 3601 2239 3649 1894 534 570 1009 663 I 53374 I 

I I 
local I 102 9842 5781 1405 1246 1049 1555 842 271 300 468 316 I 23188 I 
foreign I 191 ll425 8901 J.487 2355 ll90 2094 1052 263 262 621 347 I 30187 I 

_J 
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Sched1le lfr7/'2;xe: Revised Total assets (in 1000 N) 

I 

Perio1: I O::nst.ructioo Per. start - up Ml cai;:aclty I I 
I 

Year: I 1 2 3 4 5 6 7 9 9 10 ll 12rrotalI 
I 

l • Fixed investlrent: I 
I I 

(a) Initial fixed I 292 21162 14421 2494 3459 2009 3271 1455 354 262 621 347 I 50227 I 

local I 101 9737 5520 llm ll04 ~ ll78 403 91 0 0 0 I 20040 I 

foreign I 191 11425 8901 1487 2355 ll90 2094 1052 263 262 621 347 I 30187 I 

I I I 

(b) Iepl.aca:rents I 0 0 0 3 0 22 220 391 54 262 495 347 I 1794 I 

local I 3 22 27.0 391 54 262 495 347 I 1794 I 

foreign I 
I 0 I 

I 
I I 

2. Pre-prcducticri: I 0 0 0 0 0 0 0 0 0 0 0 0 I 0 I 

local I 
I 0 I 
I 0 I 

foreign I 

I 
I I 

3. eurrent assets I 1 107 266 434 163 149 176 70 136 55 -28 -32 I 1497 I 

in:::rease: I 
I I 

local I 1 105 261 395 142 128 158 48 126 46 -27 -31 I 1353 I 

foreign I 1 6 39 21 21 18 22 10 9 -1 -1 I 144 I 
I 

'IOta1 assets: I 293 21269 14687 2931 3622 2260 ')£,67 1916 544 579 1088 662 I 53518 I 
I I 

local I 102 9842 5781 1405 1246 1049 1555 842 271 300 468 316 I 23188 I 

fore.ign I 191 ll426 f9J7 1525 2376 1210 2111 1074 273 271 620 346 I 30331 I 

_J 
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Sdledule lo-8/3: cash-flow table for finarx:ial l?l.annin:3 (in lCOO N} 

Period: I Ccnst.ruct. Per Start - up F\111 <:a.J:llcity I Salvage I I 
I value I I 

Year: I 1 2 3 4 5 6 7 8 9 10 ll 12 ... I in last I I 
I year I I 

Prcrluctioo factor \: I 95 95 % 97 98 99 100 100 100 •.• r I Total: I 
I 

!\. Cash inflow: I I 
l .Financ::ial :resam::es I 28001 200J7 10046 67 88 le)) 127 137 146 145 144 ... I I 59015 I 
2.Sales revenue I 22()) 4637 6o/"E 9301 ll418 12843 14373 14362 14254 ••. I I 90393 I 

0 I 
Total cash infl.ON: I 0 28001 20CIJ7 12252 4704 7087 9407 11545 12981 14520 14507 14398 .•• I I 149408 I 

I I I 
B. cash cut.flow: I l I I 
1. Total ass. ircl.. repl I 293 21269 14687 2931 3622 2260 3667 1916 544 579 1088 662 ... I 6500 I 60018 I 
2 .~t..in:J ccsts I 4 618 2007 3766 4509 5136 5763 6026 6547 6674 6626 6565 •.• I I 54241 I 
3.~ service(total) I I I I 

(a) Interests: I I l I 
IDcal loan I 856 778 697 6ll 521 427 ..• r I 3891 I 
Farei~ lst share I 839 799 757 712 ..• I I 3107 I 
Foreign 2rd share I 839 m 757 ... I I 2395 I 
~ers' cm:lit I 1010 9ll 002 682 551 ~ 246 71 I I 4678 I 

(b) Repi}'llBlts: I I I I 
I.ocal loan I 1552 1630 1712 1797 1887 1981 ... 1 I 10560 I 
Foreign 1st share I 665 7Cl5 748 792 ... I I 29ll I 
Foreign 2ni share I 66!:1 705 748 ... I I 2ll8 I 
~ers' credit I 990 1009 ll9B 1318 1449 1594 1754 700 I I 10100 I 

4.0:xp:lrate tax: I I I I 
S .Dividems en EqUity I 1040 1040 1040 1040 1040 1040 1040 1040 1040 1040 ... I I 10400 I 

I 
'ItJtal cash c:utflcw: I '291 21887 17734 9737 lll71 10436 14878 13391 14044 15710 14950 13685 ... I b$oO I 157919 I 

I I I 
c. &Jrplus;Def icit I -297 6115 2273 2514 -6467 -3349 -5471 -1846 -1064 -1190 -443 713 ... I I -85ll I 

I I I I 
D. Omll. cash balance I -297 5818 0091 1())05 4138 789 -4682 ~527 -7591 -8781 -9224 -85ll ..• I I I 

_J 
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Schedule 10-S/].re: IleVi.sed Soorce of finance (in 1000 N) I Soorce of finance: I I.cx:al an:renc"J Foreign currency I Tot al: I Ccnlitioos: I 

I 

' I 

1. Praroters: I I I I . 
5CXXl annual dividerd of 8 '· after the 5th 

• 
(a) Equity I 5CXXl I I I 

\ 
(b) Loans I I I year of pr:o::hx:tial I 

I 

2. Cbl J alx>Tators: I I I I 

(a) BIUity I 4CXX) I 4CXX) I anra.ial div:i.derd of B \, after the 5th I 

(b) Loans I I I year of pro:luctioo I t 
I ' ~ 

3. Financial instituticns I I I I 
, 

or de\lelCp!B'lt agencies I I I I 

I I I I 

Naticnal r:evel.opn. Bank I I I 5 \ interest I rep:lytrent in 15 equal I 

(a) Equity I I I annuities, 4 years o.; grace, ~ I . ' 
(b) Loans I lSCXXl I lSCXXl I cess:iD3 fee: 2 \ I 

I 

Intel.-natiooal Develop- I I I I 

l!Blt agencie I I I 6 \ interest, rep:l~t in 15 equal I 

(a) Equity I I I annuities, 6 years of grace, pro- I 

(b) Loans I 2CXXXl I 2CXXXl I oessin] fee: 3 \ I 

I 
I 

4. G:Jve,rment: I 
I I 

(a) Equity I I I I I 

(b) Loans I I I tax 001.iday within the first 10 years of I ;, I 

( c) 9.ltsi.dy I I I productioo I I I 

I 5. canrercial Banks. I I I annual divideOO of B \ for equity after I 

(a) Equity I scro I 5000 I the 5th year of p.roducti01, loans p:issi- I 

(b) Loans I 500 I 500 I ble up to 3000, 12 \ interest I 
I 

6. Sl.Jrlllier' s credits: I 0 I 0 I 10 \ interest, rep:l}'mmt of 2000 p.a. , I 

I I I beginn:in;J with the 1st year of p.roductioo I 
I 

TOTAL: I 29500 2CXXXl I 49500 I I 

j 
-
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Sdledule 10-Sj2re: ReVised table of Scurres of initial furrls (in 1000 N) 

Period: I Q::rlstrUctial Pe start - up FUll c:cq;acity 

Year: I 1 2 3 4 5 6 7 8 9 10 11 121 Tot a 1: 

I 

B:JU.ity capital: I 

local I 14000 
I 14000 
I 

Loans: I 

local I 500 10000 500) 
I 15500 

foreii:Jl I 10000 10000 
I 20000 
I 0 

sut:Pliers' credit I I 

foreign I 

0Jr:t S1t l i abj] i ties: I 1 7 46 67 EE l<l> 127 137 146 145 1441 1015 

Total I 500 24001 15007 10046 67 EE l<l> 127 137 146 145 1441 50:)15 

_j 
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Revised Reµi.ym:nl Sche::.'ule l (ill lCXX) N) 

teticna.l Develcprent I:ank I.am: I Interr.aticnal Develcpreit Pqencie Loon: J: Sl.lf\;iier's c:ra:li.t: 10000 

I I 

Loan: 10000 500) I Loan: 10000 :lOOOO I interest rate in % : 10 

+ 2 % proces&in:j fee 10200 5100 I + 3 \ processing fee 10300 20600 I 

I I equal aruruity: 2000 

interest rate in \ : 5 5 I interest rate in % : 6 6 I (reraym:nt reginnin:J with 

detX. after year 1: 10710 5355 I debt after year 1: 10918 21836 I the first year of prcdoctian) 

year 2: 11246 5623 I year 2: 11573 23146 I 

year ~: 11008 5904 I year 3: 12267 24535 I debt a! :.:.er year 1: 11000 

:"3al" 4: 123~ 6199 I year 4: 13004 26007 I year 2: 12100 

~5: 13018 6509 I year 5: 13784 27567 I 

I year C: 14611 29221 I rerrairu..-;i debt after 

10 equal annuit. of: ll94 597 I year 7: 15487 30975 I rerayment year l: 11110 

I I year 2: 10021 

I 10 equal aruruit. of: 1504 3009 I year 3: 8823 

rerrain:in:J debt after I rerainID:1 debt after I year 4: 7505 

rerayment: year l: ~415 6207 I rerayment: :r-ear 1: 14822 29644 I year 5: 605(. 

year 2: 11781 5891 I year 2: 14117 28233 I year 6: 446:.! 

year 3: llll6 5558 I year 3: 13369 26738 I year 7: 2700 

year 4: 10418 5209 I year 4: 12577 25153 I year 8: 778 

year 5: 9685 4842 I year 5: ll.737 23473 I 

year 6: 8915 4457 I year 6: 10846 21692 I 

year 7: 8106 4053 I :tear 7: 9902 19005 I 

year B: 7257 3629 I year 8: 8902 17804 I 

year 9: 15366 .:J.83 I year 9: 7841 156B3 I 

year 10: 5430 2715 I year 10: 6717 13434 I 

year 11: 4447 2224 I year 11: 5526 11051 I 

year 12: 3415 1700 I year 12: 4262 8525 I 

year 13: 2332 1166 I year 13: 2924 5847 I 

year 14: li94 597 I year 14: 1504 3009 I 

year 15: 0 0 I year 15: 0 0 I 

_j 
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Rep:tjTCBlt Schedule 2 I Revised Annuities, Interests and ReraJTCBlts (in 1000 N) 

Pericxl: 

Year: 

Amuities: 

I.ams: 
local 1st share 
local 200. share 
foreign lst share 
foreign 200. share 

Total 

Interests: 

I.Dans: 
local (500) 
lcxal 1st share 
lcw.:-a 1 2rd .5hare 
foreign 1st share 
foreign 200. share 

Total 

Rep:li"!l"S'lts: 

I.Dans: 
local (500) 

local lst share 
local 200. share 
fa..-reign 1st share 

I O::nst.n.rticn Start - up 

I 1 2 

I 

I 

I 
I 
I 
I 

I 0 0 
initial 

I debt: interest: 

I 
I 60 
I 13018 5 \ 
I 6509 5 \ 
I 15487 6 \ 
I 15487 6 % 

I 60 

Local 1st share: 
Local 200. share: 

3 

0 

0 

4 5 

0 0 

0 0 

rarainin:J debt: 
rarain:in:J debt: 

Fo...-eign 1st share: reraini.19 debt: 
Foreign 200. share: rarei 'lim debt: 

I 

I 
I 500 
I 
I 
I 

6 

0 

0 

foreign 200. share I 

Tot a l I 0 500 0 0 0 0 

F\lll cai;acity 

-
7 8 9 10 11 12 13 14 15 

1194 1194 1194 1194 1194 1194 1194 1194 1194 •.••••• 
597 597 597 597 597 597 597 597 •.••••• 

1504 1504 1504 l."04 1504 1504 ••••••• 
l.'>04 1504 1504 1504 1504 ••••••• 

1194 1792 1792 3296 480J 480J tl800 480J 480.J ••••••• 

591 561 529 496 461 415 3a) 346 303 •.••••• 
2% 281 265 248 231 212 193 173 •.•.••. 

839 -m 757 712 664 614 ••••••• 
839 m 757 712 664 ••••••. 

591 857 810 1600 2347 2211 2rx57 1915 1754 .•....• 

12415 11781 lll.16 10418 9685 8915 8lrx5 7257 6366 .•..••• 
6207 5891 5558 5209 4842 4457 4053 3629 ••••..• 

14822 14117 13369 12577 11737 10846 .•..•.. 
14822 14117 13369 12577 ]1737 •••..•• 

603 633 665 698 733 770 E03 849 891 •••.••. 
302 317 333 349 367 385 404 424 ••••.•. 

665 705 748 792 840 890 ••••••• 

665 7ffi 748 792 840 ••••••• 

603 935 982 1696 2453 2590 2734 2895 3046 •••• " •• 

--, 
- - -· -' 

Q9 
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Schdeule :: -12re: Revised Prcrlucti.al - cx:st schedule (in 1000 N) 

Pericxl: I Ccnst:ructicn Perioo Start - up Ml cai:acity 

Year: I 1 2 1 4 5 6 7 8 9 10 11 12 

Prcdueticn factor % : I 95 95 96 97 98 99 100 100 100 

I 
1 . Direct. rratel"ials I 1 23 lBl 7f:h 1079 1373 1648 1979 2115 2212 2188 2167 

I 
2 . Direct ITUflp::JWer I 2 46 621 1444 1719 1959 2230 2212 2558 2548 2523 24a5 

I 
3. Factory overheads ! 128 198 267 332 391 429 469 468 465 

Factory ccsts I 3 69 802 2338 2996 3599 4210 4582 5102 5229 5179 5Ll.8 

4. Mninistrat. cx:sts I 0 273 620 n3 793 817 813 795 794 793 793 793 
I 

5 . Trans. ,Mlln. , SUrrl I 1 276 585 655 720 720 740 649 651 652 654 654 

Qferat i.n;J cx...sts I 4 618 2007 3766 4500 5136 5763 6026 6547 6674 6626 6565 

6. Financial ccsts I 60 0 0 0 0 591 857 810 1600 2347 2211 
I 

7. Depreci.aticn I 26 342 1255 1339 1483 1575 1719 1754 1763 1743 1701 1600 

Tot.al pruhict. cx:st I 30 1020 3262 5105 5992 6711 8073 8637 9120 10017 1~74 10376 

_J 
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Schdlle lcr3/2r2: 200 revisicri of Calccl.aticri of W:lrld..rXJ C'lpital (in loo:> N) 

Pericd: I I O::llst.ruc:t. Peri Start - I.JI: rul.l captcity 

Year: I x YI l 2 3 4 5 6 7 8 9 10 11 12 

I. OJrrent assets: I I 
A. hxxll1ts reoeiv I 30 12 I 0 52 167 314 376 428 400 502 546 556 552 547 

I I 
B. IrM:lltory I I 

(a) Materials: I I 
W::n:ksh::p nater. I ro 6 I 2 10 24 27 31 33 42 42 41 37 37 
Clerd.a:i.l.s (illp. ) I 100 3.fiO I 16 27 38 48 58 G4 70 70 69 
otrer naterials I ~ l2 I 23 .... , 

"'· so 62 76 84 91 93 93 
(b)~ puts: I 100 2 I l 13 41 49 66 75 00 82 81 79 69 
(c)\ol:lrk-in-pro:Jr I 9 40 I 0 2 20 58 75 90 105 115 128 131 129 l.2B 
(d) Finished prcd I l5 24 I 0 26 84 157 188 214 240 251 273 278 276 274 

I I 
c. cash in Hard I l5 24 I 0 28 00 134 154 170 212 223 238 272 301 294 

D. Olrrent assets: I I l 110 ~74 766 933 1005 1256 1346 1455 1520 1537 1511 
I I 

II. C\.uYent liahilit I I 
A. Accnlnts p:1yabl I 30 12 I 1 ., 46 67 88 106 127 137 146 145 144 

III. W::>l:k.in:J capital: I 
A. Net ...orldn:;J capital I l 103 '367 720 f!/57 99'J 1150 1219 1318 1373 1392 1'367 
B. Increase in \olOiki.n;J capital I l 100 258 3:...-' 146 132 152 68 99 56 19 -26 

The cash l:alanoe sdledul.e is h:lsed oo the follc:win:J calculatioo: 

rv. Total prcdlx:t. ccsts I ~ 1020 3262 5105 5992 6711 0073 f!/537 9120 10017 10674 10376 
less: Materials I 16 85 552 002 1052 1267 1529 1649 1756 1741 1'729 

Cepreciatim I 26 342 l2SS 1339 1483 1575 1719 1754 1763 1743 1701 1600 

I 15 24 I 4 662 19~ 3214 3707 4084 5007 5354 5700 6518 7232 7047 

v. Ila:quired cash l::ala.-x:e: I 0 28 00 134 154 170 212 223 238 272 301 294 

_J 
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Schedule lo-6/2r2: 2rd Revisioo of Total irn.iestrnent ccsts calc:ulatioo (in lCXXl N) 

I 

Perioo: I Ccnst.roctioo Per start - up Full caµicity I I 
. I 

Year: I l 2 3 4 5 6 7 B 9 10 11 12.n'otalI 
I 

1. Fixed investlrent: I I I 

(a) Initial fixed I 292 2ll62 14421 2494 3459 2089 3271 1455 354 262 621 347 I 50227 I 

local I 101 9737 5520 1003 1104 900 1178 403 91 0 0 0 I 20C'40 I 

foreign I 191 11425 8901 1487 2355 llCXJ 2094 1052 263 262 621 347 I 30137 I 
I I 

(b) ieplac:erents I a a 0 3 a 22 2..'l() 391 54 262 495 347 I 1794 I 

lcxnl I 3 22 220 391 54 262 495 347 I 1794 I 

foreign I I 0 I 

I I I 

2. Pre-prcXluctioo: I a a a a 0 0 0 a a 0 a 0 I 0 I 

local I I 0 I 

foreign I I C I 

I ::: I 

3. W:ldtin;J capital I l lCB 258 353 146 132 152 68 99 56 19 -26 I 1367 I 

incl-ease: I I I 

local I l lCB 258 353 146 132 152 68 99 56 19 -26 I 1367 I 

foreign I I 0 I 
I 

Total inYestm. ccsts I 293 21270 14679 2850 3605 2243 3643 1914 5fJ7 500 1135 668 I 53380 I 
I I 

local I 102 9045 5T/8 1364 l250 1054 1549 862 244 318 514 321 I 23201 I 

foreign I 191 11425 8901 1487 2355 1190 2094 1052 263 262 621 347 I 30187 I 

_J 



- ..... - _, .- - - ........ -- -• @D 
- • 

Schedule l0-7j2r2: 2ni ReVi.sial of Total asset.s cala.tlatioo (in 1000 N) 

I 

Pericd: I O::l'lstrOCt.ia Per. Start - up F\.lll cai:acit:y I I 
I 

Year: I l 2 3 4 5 6 7 8 9 10 ll 12ITotalI 
= I 

l. Fixed invest:m:nt: I 
I I 

(a) Initial fixed I 292 2ll62 14421 2494 3459 2009 3271 1455 354 262 621 347 I 50227 I 

local I 101. 9737 5520 1000 ll04 900 ll78 403 91 0 0 0 I 20040 I 

foreign I 191 ll425 8901 1487 2355 11~ 2094 1052 263 262 621 347 I 30lf37 I 

I I I 

\b) Repl.acerents I 0 0 0 3 0 22 220 391 54 262 495 347 I 1794 I 

local I 3 22 220 391 54 262 495 347 I 1794 I 

foreign I I 0 I 

I I I 

2. Pre-prcd..lctim: I 0 0 0 0 0 0 0 0 0 0 0 0 I 0 I 

local 1 
I 0 I 

foreign I ! 0 I 

I I I 

3. Olrrent assets I l 109 264 392 167 153 170 90 109 65 18 -27 I lSll I 

increase: I I I 

local I l 100 258 353 146 132 152 68 99 56 19 -26 I 1367 I 

foreign I l 6 39 21 21 18 22 10 9 -1 -1 I 144 I 
I 

Total as.~: I 293 21271 14685 2889 3626 2264 3661 1936 517 589 1134 fl57 I 53532 I 
I I 

local I 102 9845 5778 1364 1250 1054 1549 862 244 318 514 321 I 23201 I 

foreign .I. 191 ll426 8907 1525 2376 1210 2lll 1074 273 271 620 346 I 30331 1 

_j 
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= - - - ._ - - - ..... ... r - - - - - -· -~~ Sdledlle lcr8/3re: ~ Olsh-flo.1 table for financial pL:mn:inJ (in lCOO N) 

~cd: I a:nstxuct.. Per start - up F\1ll caJ;&City I Salvage I Total I 
I value I until I 

Yaa.r: I l 2 3 4 5 6 7 8 9 10 ll 12 .•• I in last I year I 
I year I twelve: I 

Pl'cducticn factor \: I 95 95 96 97 98 99 100 100 100 ••. I I I 
I 

A. Cish inflo.I: I I 
l.Financial resources I 500 24001 15007 10046 67 00 1C6 127 137 146 145 144 ••. I I 50515 I 
2.Sales revenue I 22C6 4637 69CE 9301 ll418 12843 14373 14362 14254 ••• I I 90393 I 

I 
Total cash inflo.1: I 500 24001 15007 12252 4704 7087 9407 11545 12981 14520 14507 14398 ..• I I 140900 I 

I I I 
B. Cish cutfla.;: I I I I 
1. Total ass. incl. repl I 293 21271 14685 2889 3626 2264 3661 1936 517 589 1134 667 ••. I -6500 I 53532 I 
2 .cperat.irq cart:s I 4 618 2007 3766 4503 5136 5763 6026 6547 6674 6626 6565 ••• I I 54241 I 
3.Debt servi.ce(total) I I I I 

(a) Interests: I I I I 
I..oc:al loan (500) I 60 I I I 
I..oc:al 1st share I 591 561 529 496 461 425 ••• I I 3053 I 
Lc:al 2n1 share I 296 281 265 248 231. •• I I 1319 I 
Foreign lst share I 839 799 757 ••• I I 2395 I 
Foreign 2n1 share I 839 799 ••• r I 1638 I 

(b)~.s: I I I I 
r.orai loan (500) I 500 I I I 
I£XBl lst share I 603 633 665 698 7:>3 770 ••• I I 4104 I 
I..oc:al 2rrl share I 302 317 333 349 367 ••• I I 1667 I 
Foreign lst share I 665 705 748 ••• I I 2ll8 I 
Foreign 2n1 share I 665 705 ••• I I 1371 I 

4.0ltµ:lrate tax: I 0 0 0 0 0 0 0 0 O ••• I I I 
5 .Di viclerlds en equity I 1120 1120 1120 1120 ••• I I 44B> I 

I 
Total cash cutflo.1: I 297 22449 16692 6655 8135 7400 lC618 9754 9976 11679 13600 13153 ••• I -6500 I 130487 I 

I I I 
c. 9.Irplus;Deficit I 203 1552 -1685 5597 -3431 -313 -l2ll 1791 3005 2841 827 1245 ••• I 6500 I 10421 I 

I I I I 
D. Omll. cash l:al.ance I 203 1755 7l 5667 2236 1923 712 2503 5500 8349 9175 10421 ••• I I I 

_J 
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Schedule lo-9: Net. incare staterent (in 1000 N) 

Perio:i: I Ccnstruct.:i.cn Pericxl Start - up FUll cai;:ac:ity 

Year: I 1 2 3 4 5 6 7 8 9 10 11 12 

Prcdlcticn factor \: I 95 95 96 97 98 99 100 100 100 

O:::sts: I 
1. Sales I 2205 4637 6999 9301 11418 12843 14373 14362 14254 
2. Pro1uct i en rosts I 30 1020 3262 5105 5992 6711 0073 ffi37 9120 10017 1Cl>"i4 10376 

3. Gress profit I -30 -1020 -3262 -2899 -1355 288 1228 2781 3723 4357 3687 3878 

4. Tax I 0 0 0 0 0 0 0 a a a 0 0 

5. Net profit I -30 -1020 -3262 -2899 -1355 288 1228 2781 3723 4357 3687 3878 

6. Divide:.:ds (8 \) I 1120 1120 11.20 11.20 

7. lb:li.strib. profit I -30 -1020 -3262 -2899 -1355 288 1228 2781 2603 3237 ~7 2758 
I 

8. kcun.llated m- I -30 -1050 -4312 -7211 -85fi6 -8278 -7050 -4269 -1665 1571 4139 fH.J7 
d:i.strib.1ted prof I 

Ratios: (in\) 

-
Gress pofit: sales I -131 -29 4 13 24 29 30 26 27 

Net p:-ofit: sales I -131 -29 4 13 24 29 30 26 27 

Net ~it: EqUity I -21 -10 2 9 20 27 31 26 28 

_J 



I 
I 

I - ._ - - - I 
- -- - - -- - - t=:I - ... -·.1 

' (" 
,,--
lg) 

Schedlle 10-10: Projected balance sheet (in 100) N) 

Period: I Caistruct:ic.n Period start - up Full CdfBCity 

Year: I l 2 3 4 5 6 7 8 9 10 11 12 
= 

A. 1'ssetS (total) I 500 24001 39003 49054 49121 49209 48711 47904 47059 47001 47340 47652 

l.Olrrent assets I 204 lB65 444 6433 3169 3009 1968 3849 6963 9869 10713 11931 
(total) amulativ I 

(a) Cash bal.ana: I 203 1755 71 5667 2236 1923 712 2503 5500 8349 917!· 10421 
(b)Oll-rent assets I 1 no 374 7f:h 933 1006 1256 1346 1455 1520 1537 15ll 

Fixed assets: I 
Initial fixed ass. I 292 21162 14421 2494 3459 2089 3271 1455 354 262 621 347 
+ replacarents I 0 0 0 3 0 22 220 391 54 262 495 347 

Fixed ass. & :rP.pl.. I 292 21162 14421 2497 3459 2111 3491 1846 408 524 W6 694 
CU!Ulaterl I 292 21454 35875 38372 41831 43942 47433 49279 49687 502ll 513;!7 52021 
depn:c. "l.tic.n I 26 342 1255 1339 1483 1575 1719 1754 1763 1743 1701 1600 
curul. depreci.atio I 26 368 1623 2962 4445 6020 n39 9493 11256 12999 14700 16300 

2.Fixed assets CUll.l I 266 21m5 34252 35410 37305 37922 39694 39786 38431 37212 :!6627 35721 
I 

3.I.csses I -30 . -1050 -4312 -7211 -8566 -8278 -7050 -4269 -1665 
I 

B. l.iabilities total I 500 24001 39000 49054 49121 49209 48711 47904 47059 47081 47340 47652 

1.curulated curr.l. I 0 1 8 54 121 209 315 442 579 1'Jb 871 1015 
current li am u ty I 1 7 46 67 88 106 127 137 146 145 144 

I 
loans: I 500 10000 15000 10000 
curulaterl: I 500 10500 25500 35500 35500 35500 35500 35500 35500 35500 35500 35500 
repaym:nts I 0 500 0 0 0 0 603 935 ~ 1696 2453 2590 

2.lcans (act.rold.) I 500 10000 25CXX) 35000 35000 35000 34397 33462 32400 30783 28330 25741 
I 

3 .R!Uity capit.cil I 14000 14000 14000 14000 14000 14000 14CXXl 14000 14000 14000 14000 
I 

4.Reserves I 1571 4139 6897 

_J 
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ScheQ.Jle 10-13: Q\sh-flow table am c:a.lallatirn of present value for the project. UOOer the assmpticn of 00 ootE ide 
financiDJ (in 1000 N) 

Pericd: I Calstruc:tim Pe Start - up F\lll ca~ty 

Year: I 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Prcductirn factor \: I 95 95 96 97 9B 99 100 100 100 100 100 

cash inflow: I 
l.Sales revenue I 2~ 4637 6999 9301 ll418 12843 14373 14362 14254 14254 14254 

A. O!s1l inflow: I 0 0 0 2205 4637 6999 9301 11418 12843 14373 14362 14254 14254 14254 

cash outflow: I 
l.Total invest:lrerlt I 293 21270 14679 2850 3605 2243 3643 1914 507 500 1135 668 668 668 

I 
2 .q:eratin] cx:sts I 4 618 2007 3766 4509 51?6 5763 6026 6547 6674 6626 6565 6565 6565 

I 
3. O:::lqmate tax I 0 0 0 0 0 G 0 0 0 0 0 0 1939 

B. Oish outfla.,: I 297 21888 166ai 6616 8114 7379 9405 7940 7054 7254 7761 7233 9172 9172 
I 
I 

C.~ cash :fl.cw(A-B) I -297 -21888 -166ai -4411 -'l4Tl -300 -104 'l477 5789 7120 6601 7020 5CSl scm 
I 

E. Clnulative net I -297 -22185 -38871 -43281 -46759 -47139 -47:<:43 -43765 -37976 -)0057 -24256 -17235 -12154 -7073 
cash flow I 

Net Present value, years 1 to 25: NPIJ at .()3 ' : ~2 

NPIJ at .07 ' : -2819 
NP'J at .065' : -594 
NPJ at .064' : -121 

NP'J at .0645 ' : 0 

_J 
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I Salvage I Total I 

--------- --------------------------------------- I value I until I 
15 lE. 17 lB 19 20 21 22 23 24 25 26 27 28 ••• I in last I year. I 

----------------------- I year I twelve: I 
100 100 100 ll(l 100 lCX> lC:O 100 100 100 100 100 1(() ioo ... r I I 

=-==-----=-=--==-~= =~:::---=---==-= =-=--~-===-==:- -- -=============--===-=---:===! 

I I I 
1 I I 

14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 ••• I I 318452 I 
-------- I--- I I 

14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 .•• I I 318452 I 
I I I 
I I I 
I I I 

668 668 668 668 668 668 668 668 668 668 668 668 668 668 ••. I I 64000 I 
I I I 

6505 6565 6565 6565 6565 0565 6565 65F>5 6565 6565 6565 6:..65 6565 6565 ••• I 6500 I 165781 I 
I I I 

1939 1Q3"1 1939 1939 1939 1939 1939 1939 1939 1939 1939 1939 1939 1939 ... I I 31024 I 

--------------------------------------------------------------- I -----· I J 
9172 9::_72 9172 9172 9172 9)72 9172 9172 9172 9172 9172 9172 9172 9172 ... I 6500 I 254385 I 

5001 '.'{'81 5001 5001 5001 5001 5001 5001 5001 5001 5001 5081 5001 5001 ... I I 64C67 I 

-1991 3CBJ 8172 13253 18334 23416 28497 33579 3ffi60 43741 48823 53904 58986 64057 ... I I 705o7 I 

_J 
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Soosi ti vity Anal :ysis: 
Sdle:1lle 10-13: Cash-flew table and calc:ulatial of i::resent value for the i:roject U'X1er the assurptiai of no cutside 

~. Altemative calculatim of the Net Present Value of the irojec:t mder the ~m of 
an increase af salPs revenues of 10 \ and of an increase of investment and cperating ocsts of 10 \ 

Period: I a::nstructim Pe Start - up P\ll..l capci.ty 

Year: I 1 2 3 4 s 6 7 8 9 10 ll 12 13 14 

Prcdi.."ticn factm' \: I 95 95 96 97 98 99 100 100 100 100 100 

cash inflcw: 
1.Sales revenue 

A. cash infla.r: 

cash cutfl.cw: 
l.Total invest:nmt 

2.~tin;i ca>ts 

3. Cbrp:lrate tax 

B. cash rutflcw: 

I 
I 

I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

C.Net cash flcw(A-B) I 
I 

E. CU!ulative net I 
cash flew I 

0 0 o 2B ¥Jn 6999 9301. U41B 12843 14373 14362 14254 14254 14254 

0 0 0 2B 4£,37 6999 9301. ll418 12843 14373 14362 14254 14254 14254 

322 23397 16147 3135 3956 2468 4007 21<:6 558 638 1248 735 735 735 

4 680 2200 4143 4960 5650 6339 6629 7202 7341 72fB 7222 7222 7222 

0 0 0 0 0 0 0 0 0 0 0 0 1939 1939 

326 24077 18355 7278 0026 81.l7 10346 8734 7759 7979 8537 7957 9896 9896 

-326 -24077 -18355 -&J72 -4289 -lll8 -1045 2683 5Cl34 6394 5825 ~7 4358 4358 

-326 -24403 -42758 -47830 -52119 -53237 -54' -51598 -46514 -40120 -34295 -27998 -23640 -19282 

Net Pres errt:: 'lla.lue, :rears l to 25: NP/ at .oo ' : -6642 
NPll at .07 ' : -2819 
NPll at .<:65 ' : -594 
NP/ at .<:64 \ : -121 

NP/ at .(645 ' : 0 

- - -~ -
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100 

14254 

14254 

735 

7222 

16 

100 

~------
' 

17 lB 19 20 21 22 23 24 25 26 

100 100 100 100 100 100 100 100 100 100 

(" 

I salvage I 'Ibt:al 
I value I until 

27 28 ••• I in last I year 
I )9%' I twelve: 

100 100 ••• I I 

I I 
I I 

14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 ••• I I 318452 
I I 

14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 ••• I I 318452 
I I 
I I 
I I 

735 735 735 735 735 735 735 735 735 735 735 735 735 ••• I I 70488 
I I 

7222 7222 7222 7222 7222 7222 7222 7222 7222 7222 7222 7222 7222 ••• I 6500 I 1Bl700 
I I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1939 1939 1939 1939 1939 1939 1939 1939 1939 1939 1939 1939 1939 1939 ••• I I 31024 I 
I I I 

9896 9896 9896 9896 9896 9896 9896 9896 9896 9896 9896 9896 9896 9896 ••• I 6500 I 276721 I 

4358 4358 4358 4358 4358 4358 4358 4358 4358 4358 4358 4358 4358 4358 ••• I I 41731 I 

-14924 -10566 -t>200 -1850 2500 6866 11224 15582 19940 24299 28657 33015 37373 4li31. •• I I 48231 I 

I.rx:rease of invest:m!nt and 
q;ieratin;J cx:sts of 10 ': 

Net Presel1t Value mder the NPll at .oo ' : 2639 NPll at .04' : 857 
assuipticn ao an increase af NPll at .005 ' : 583 NPll at .041 ' : 226 
sales revarues of 10 ' ~ NPll at .006 ' : 248 NPll at .0412 ' : 101 
the 1'h:lle lifespm of the NPll at .0066 ' : 36 NPll at .0413 ' : 39 
project: NPll at .0067 ' : 0 NPll at .04136 \ : 2 
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