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In January 1991 

pre-investment study of a 
tylosin tartrate in India. 

UNIOO launched a tender for a 
plant for the production of 

Fidimi Consulting wa~ selected and chargEd with 
the preparation of the requested study. The relevant 
Contract, No. 91/104, was signed, dated June 28th 1991. 

The kick-off meeting took place in Milan, on May 
23rd 1991. with UNIOO IPO Representative, the Italian 
Promoter and the Indian Promoter. 

A field visit to India was made by Fidimi 
CGnsulting from June 22nd to July 5th, 1991. The relevant 
Interim Report is included in Annex 9. 

The pre-investMent study was developed on the 
basis of ~nformation provided by the Project Promoters and 
data collected during the field visit. 

It should be pointed-out that the Italian 
Promoter provided information on the process technology at 
very preliminary design phase. 

According to the Ccntract, Fidimi Consulting has 
carried-out the services and the Draft Report has been 
completed within the scheduled tir.ie and submitted to WHOO 
on october 18th, 1991 

UNIOO accepted the Draft Report on december 
18th. 1991, without any comments or suggestions. 
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SUMHJ\RY OF BASIC DATA ANO RESULTS 

PROJECT NUMBER: 

PROJECT TITLE: 

COUNTRY: 

EXCHANGE RATE: 

PROJECT SITE: 

PRODUCTION: 

TOTAL INVESTMENT: 

DEBT /EQUITY.: 

REVENUES: 

JYPE OF CO-OPERATION: 

JNDIAN PROMOTER: 

ITAi. LAN PROMOTJJ~: 

LQUI JY COMPOS! f IC)N: 

IHSUI I~: 

US/GL0/89/126 

Plant for the production of Tylosin Tartrate 

India 

27 Rps/US S 

Taloja (Bombay) 

108 Ton/y active tylosin 
equivalent to 116 ton/y tylosin tartrate 

USS 23.3 million 

2/1 

USS 10.0 mill ion 

Joint Ventur'? 

U9 Group (Bangalore) 

Pharmachim Engineering 

UG Gr"oup 
Phat~achim Engineering 
Indian Stock Market 

I. R.R. 
I. R.R. FI 

(Milan) 

Shares: 50. 
Shares: 10 
Shat·•:S: 40 

18.04X 

I. fL R. F?. 
r1.P.v. PIO/) 

19 .19'.t 
21.09~ 
13.I MUSS 
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I. fXECUTIVE SUMMARY 

Project Out l inc 

lhe Project is a Joint Venture, pro~oteJ by an Indian a~J 
an Italian fir:-:1, with the puq;ose to build-up and operate a factory 
fo1· the production of Tylosin Tartrate in Ir.dia. 

The ~o~inal capacity of the plant is 108 ton/y of active 
Tylosin. equivalent to 116.5 ton/y of Tylosin Tartrate. 

The ~aJor part of the production (103 ton/y) wil I be 
exported, through the Borabay port. while the remaining part will be 
co~~ercialized on the local narket (5 ton/y). 

Promoters 

The Prc~oters of the Project are: 

UB Group 
UB House One Vittal Mallya Road 
Bangalore 560 COi 
India 

Pharmachim Engineering S.r.l. 
via Appiani 9 
20121 Milano 
Italy 

The UB Group is an integrated body active since 
various sectors: beverages (bel~r, li'1uor). poly~:.:rs, 
electronics. 0ngineering and phar~aceuticals. 

1915 in 
fo rJrJ. 

ToL1l re'J;~nues in th<: last fiscal year <:;:;,)ljnted to 14.445 
;ii Ilion Rupe0s. of ·r1hich 25'. fron the phar:c:aceutic,11 division sr:cond 
on l .,. to t h ,., l i '111 r' r" d i ·.; i s i n n (?_ c. ) . U B Gr o;: p 1: :< f" Jr t s -, : · '' 1; n t •' d t o .'2 .;a 
'Ii I i i •J:l ,.:;q:-:":). 

lhe UB Ct-1J1:;1 with plants throu~ihout Ir.dii1 and c:::plojii.q 
o•:;or SO.GCO l'.'~!"c:1:; is c):i•: of Uk leaders of th.: Iniii<:n cc:onc::·.: .::r..i 
h ,1 '.; • r, Lit1 1 i :: r.; • :J ~ n •", ! ·,.; o r- ~ i n q r· •: 1 2. t i on s w i th r· .: ny i n ti"· rn at i r; n .: I f i r": · 
(Hnr:d1'-t. f;1r":1iLili;1, f~d. f:.:t:(r;c~:. [bpont. O;ltr,':<. de.). 

i h» 1;r; r;,-,j'!P 11- 1·1-., i"» t n I·,.: ;in 

t ii" i rd i·rn;: t i r.11:11 1 .• q1.ic it y 
i: ;:1ir't .int .:r'•f .,.;,, 11 rn·q.:n i ; .. ,; 
() f 1 ! i: ·•· ' ~ l f ) ; ) i r 01 : l t ! : ' • p r I I ~. (J ' . I·.' ! 



Pharmachim 
present sole director 
co::~pany shares. v;h i 1 e 
rernanda. 

Engineering S.r.l. was founded in 1980 by the 
Mr. Ennio Eusebio Pasquino who owns st of 

the r~~aining 2 · Lclong to his daughter ~rs. 

1he r1r~ is an 0nginceriny co~pany. 
pharn1aceutical ar": biotect1r;olo~; field. 

The fir~ appears to be capable of 
know-how. engin(~ring design and procure~ent 
project. The financial burd.:n will be paid by 
said activities. 

M.:u-ket 

pr·ovidin~1 the n;quir·e,J 
services for the T;lo5in 
the inco::e Jerivin~ fr-o-i 

as follows: 
Results of the ::•arket survey carried out can t:e st:·::-:ar·iz..:d 

!he Western Furopcan ;narket appears to be too l i:'iited ,:.:~.J st~:.::d. ti) 

fully absorb th~ export output of the plant. 
The pr·esc·nce of consol idatcd produce1·s. 't.'ell knm ... n and act i·,;.: on 
th,, r.1arket ·,,ith adequate distribution net;.;orks. li~:it-:; tr.e 
penetration of a new producer. 
For this reason the Eurnpean r:;arket share that the pro~ott:1·s ~·.;J~1ld 
like to acquire (30.':) is considered quite optimistic. 

- Eastern Europe represents a good potential ~arket. but local 
productions. already existing in Bulgaria and under dev2lop:-::r:nt in 
Poland. have to be taken into account. 

Indian market is potentially large: tylosin consu:::ption gro·..;th is 
ho'.'1ever conditioned by the r:10dernizati0n of po1ilt1·1 ir.dustr-y and bJ 
the enforce~ent of poultry far~er education. and 1 i~itrd b; i~port 
restrictions. 
Moreover. a st:ccc:;full penetration of tr.es;~ f'.'.:irk.:ts r·equir·e'.> th·.:: 
-;2ttir.g-up of c:n adequate distrib!1tion n;;t>-;ork or the establist·: .. ~nt 
of cc~~0rcial agr0e~ents with well-introduc[d distributers. 

Price is ,1 k.-.J factor to stinilate the tylosin ccnst:~·ption .0:nd ttw 
f"? r1t! tr at i on r, f a r.1: '.4 prod 1 i c r r i n to the ci i f fr:: re r 1 t rn ark et s . 

I n , .-, r. c 1 u ·; i o n t h » t y 1 o <; i n ~: ar- k •' t pr r :; p e c t i ·,; e :; <: o r, o t 
.: ;;r'ar to t'.;: ""'.r"r' c1ltracti·;e for a n1'1·1 f'ror''.1Cr'.1·. 0xrwrially if 1 h. 1 

:J .:nt. is locat.,d -f;!r· frr;:·1 n,,, ci.1in 1~~;11"ke1:; ;:nd r111L ·;urpot"ted t;.·1 .: 
·,·; ,~.I ,· ;:(r.1d ('(:" ... ~.r~· i :! I r.! 1t 1.·;t)fk. ,!l, i:: t.t~r~ C~1~" 1 of t h1'. rri).Jl·C t ~.~: ::.~· 
'. i 1;. j '/. 

fi<,.;,.·,,·r·, th1 1 In·!ian Pr"1r:·nt1·r·. Ur) Crri11p. l'J,1h:: t.i h.: ... 
. t.:i·t,·d <rJnL:< t >·ii th · ,, .. ,, f llr'•:;~r'.:ri ch.,··11c;il r;1·1111p·,, ·~.t:r1 i:.: ... 
"<fr'•·»'l·.J th•·ir· i:,t•·tf':,t in !•:n·c h.:·;inq fhJ :":-ljor p.1r·t rJf !r:1• r't1Jji ( t 
;;r'i!'it;r t ir;n, r.;1 tf,.. r'.t',i'... t;f .! l<ir:r1 !flr'"i ''J;;;ll/ rortf r·,,c t. 

ftl ;.11·firtll<it', f!f)i•1h•, 1 ['.!"f:tlp. ·,.;l;Q 1Jc1·. frq· :'.i.lfif "'II 

"t.:hli"Lr.J ,,•1 i:.!11·.tr·i.1! 1r,r11··1r".1t.ir.11 ,.;i!h u:; r:1·r1:ip, ·..-.. ·-:·,., ,, : .. 
: "1 r' t i < 

1 J 1:1 t" I .,. ·,.; i ! I t r, · 1 t o ! " k • · r i ·: , · r" , 1 I:'' , " I t ~," 1 r it , 1 I r · .. : " <. t • ' ! p r · r , rl ' : r : i , · , 
(::r) !C;:"J tiir\ . .') .:' ! lrJ :'.itk··f it th!'r111<;i: i!·. ri·,·;n r1· ··rr :.11 1h.:1:, .. J·. 
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Hoechst Grnup is a large ch.:::1ical C•i:::pany . .,,.it~1 th.: f:0.:.·i 
Office based in Ger~any. but with production facilities in Ccr~~n; 
ar.J .:;broad and a world-wic•:: co~:··acial ;;..::t....-ork. 

Hence the final <"J.rl\et should not lie' l ir:1it<:,J to the ,11·0as 
fc cu s e d i n t he st u d .; . ti u t sh o u l d i n cl u de : hose cu u n tr i •.: s 1..- hen: H c e ch s t 
might find co~.~er~ial opportunities. If the worldwide market is 
considered. Project pr·oduction rep1·eserits only 5 : tht:refo,-e the 
envisaged goal does not arpear to be i~possible. 

The co~~ercial agreement with 
positive outco~e of the Project. given 
agree~ent is underway. 

Hoechst is vi ta l fu,- the 
that no othel' u;::·:::>::l't: i al 

Relevant to the P,-oject rever.ue5. the following pl'ices 
have been ronsidereJ in the study: 

l;i !ndia. the :lsst;·--.,,d ex-factory pric.: of 2538 Rps/Kg active t·1losin 
(equivalent t0 94 $/Kg). 1-:hich v;ould rt:duce the final pi·u1h:ct 
s.~l ling price up Lo 45 · of the present ori•~. should allo·"' tn increase 
the do~:estic consL:::·ptions fron 1-1.5 ton/y (consu~.ption 1.:-.el 
r~cord~d in the last yeat"s) up to the 5 ton/y envisa~ed by the 
pr"oject Pror:·.oters. at l::ast for the first )e:lrs. 

~s for the export. it has been assu~ed a F.0.8. price of 82 S/Kg 
(active tylosin), which ~eans a C.I.F. price of SS-86 S1Kg at the 
receiving port. al~ost equal to the ~ini~um nal'ket price pl'esently 
paid in Europe fol' the Bulgal'ian equivalent. 
According to the Indian regulation, an incentive equal to 12. of 
th<.! F.O.B. value is g1·einted by the Government, to pi-cic.ote its 
expol't: by considering said incentive the l'evenue of the Pl'oject 
per unit of expo,-terl prJduction is 94 $/Kg. 

Materials and Input 

JI>: ;>r r) '·· f · •• ~ I ; C • · !1 :·. 1 J l' . t; ~ ,1 r ;:~ 'Ch i . ~. n 'l j !!''> • r j n r1 • ":/ j l ] ! n '. t 
th:: prcct:s s r·~r f orr:~:il-1 1._ ~~ 1.,-J i th 1CCJ11 y avail c:r; If: ra1.·J liid t.er i J 1 ~. 

1hf' ;:nr:11;)l ui'>l of r·21v r:1atr:rial <:l f11ll CdpacitJ np•;r,1tic1, 
·if ir1n p],-:nt i:, 54.7 H H[)S. 

()tf;P( ;1·:Jdr;rtir111 irip1Jt, off' fl:-rir·ic f!u,·;··r· ·::1if fw] IJiJ. 
•,·:hi•'1 ;;r~111:,,l cw.I ;t! f;111 <rlf-:ri\/ opu·.:t ir.,:·, i·; 1/.4 M Hps. 

local.ion 

IJiffr:r1·11t -1lt,·r11.il i'.·•: lr;1,tl irJ1«: h.:'.'•' t;. 1·11 i11 .. · .1 i•1.it.-,J ti, 
IL•' r'r"1:·,J!,.1·'. in •ird"r· t•1 "'11·!1 th<' :··J·.t ·11it,,i1l·· 1:;•· f1·1 !!·· 
f'r •I j1 t I. 

3 



,'\s r•'s:ilt 1.1i the ir1v.1 sti~1atirn can-icJ out_ the Ialoja 
Industrial An•a . .-:h:iut 50 K:1 fru::1 EL1:+:n. in t·lah;,.1·;,.~:htr·a Stall'. ;,as 
bP·'~1 itf,1 ntifiL0 J as Pw t'0st si.:1L:tion for· tr~,~ f~rojcct. 

points: 
Ta1nja inJustria1 ,1.rea offor·s the fol1o.,..;inq ~·ositive 

fii l 1 y de v e 1 l1 pp._: J i n ,fo st 1· i.:: l J r"" a : 
1·;ate1· tr,1 2t:·:,:nt facilities avaiL:ble: 
~el1 connPcteJ to Ro~bav Port with Hiqhwav (50 K~): 
near· to 1·J.w :::ater·L:I sotffces: - · 
t".-;o satellite tr·wnships (Vashi J.nd P.1rwal) within 30 
:·;i~:utt'S dri'.'r'. ")H'r·c .lcu1 --:c·~ation JrH~ f-<1t;c;:ticnal 
f;,cilities f.r· th,~ c·~loyed staff and U1•_:ir· Li:·1ilie:: 
,ffc availabi.:. 

Project ln~ine1~ring 

f 2. ·~ i l i t i l's 
inst a 11 ed. 

\..'ithin thf~ battery 
reql1irt'd fot· th;; 

n.:~~·~ •Y: 

1 i ·:·;its 0 f 
r11·oduc ti on 

t h 0 f Jct u 1·y 
i' r. J o f; '' r" 2 t i l' ~1 

Pr0c0ss Pl~nt ~achin~ries anc equir~ent 
Utilities r:roductic!n and distribution eq:iip::·ent 
Offices. 1 ab or at nr i <' s ar~d 1-;h:.rehou s es 

all 
·,.;i 11 

Other servLes f.:;ci I ities. ~uch as Cintcen. rn2ds ,:nd .:::t·king 
ar.:as. cntrrnC•' g11;:u-d and fencing. etc. 

The xoduction pr·cccss ;;ill he based on th•? t•:chnolo~iy 
ri;'-:elor;:i·:d h.v th,! Italian P1·c~··)tr:r. f'h.tr:cachi:;1 Enginc0rir.~1. ;;ho ·-iil1 
<1 Lo s 11 ~~ ;11 J t h.; st 1· a i n . c 2. n- ·1 1: tit t ~ n b J '> i c t! <: '.; i ~! n ;; ~: r! pr tl v id c 
;;r·ir.tff:·· ... ;,nt ·;cr".'ices for V«: i-;'ort•:i •'(;t1ir:· .. :0 nt. 

fh·• Ir.di i:ll f'rc,. .. ot er. US l.t"rJll;1. '.·; i 11 .::~>'!''.' 1 · •' the 
i';!lr·:;•0 ntation ,;cti·.;itir:s. lndi;:n Fir:;,., 1·1ill [·,, d1<ir';. 0 1 ,.;ith Uw 
, '. e • .1 i led d c ~ i q n • c i ·; i l ";'Jr k s . s ; 1 pp l j' an rl u, n s t rn Lt i on Ii f I c' ,1 I 1.'i 
'"' 1· 1 >~)1P .,, 'j·]·,,. .. -1-t ,,. • ·.. < ~ l _ t. • ~ t, .. • I . 

I h 1' t o t J I i n '<' r:" t: ·: 11 t. co c, t o f Ui P ~ , .. , ie ct <: ::~ n L n t ::; t !l ? 3 . ? M 
USS. <lt 1-;hich 11.8 HUSS are in foreisr. l 1 :·,-r~ncy (SQ.6:t,) ,11~.! Ji.5 M 
USS, rnrrespondinq to 31? M Rps, are in local rnrrr:nr.y (50.41.). 

Pl.!11!. Orqani1ation and OvPrhPad CO';!·; 

f i ,.. .. r t t '~ ( t r ) r. ··l ( ( / '\ t . ! I r. I • • I ' I . : l ' : ' ; r. i ' ' ! t r. ' . f' r I : : • '. t i ' : I ; : : '~ ' ' ' . 
1~i f r1.~ ~)t'1) i•·1 t f I) ( \)','1·1· ~~·1 j !1f • r;,~r,1 ,. ,:r. j ;:,.;'.! j r· 

1.>,, 1fh1•1:'!". ,".i.f:1ini·.f,-,1t i1:ri .:r.i ~·'.:,-~~' f i:.j ····~ .. :.· .• 
M !JS$, :1 '. 1 :111 t .:p-11 if ,' I;" r',: ! I r111, 

' ., 

'.·,; , ! r· I 1 ; 
1

, ~ f • '; , 0 i 1: I t I ,. ; 

;: r·,. ... : i · :.: : , ! I . . VJ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
1S 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Manpower 

The Project will employ 110 units for the different 
activities of the Factory. for a toial yearly rost of 269 T USS. 

Workiny Capital 

The net 1-;orking capital n:quin:~:ent for· the fin.:.ncial 
operation cf the Project a~ounts to 1.4 MUSS. at full operation of 
the pl ant. 

Implementation 

Prl1ji::ct i~'plc::entation will require an 
of two and half years. including plant co~~issioning 
ti? s t :) . 

c:;ti~:at,:,J pe:r"icJ 
and p•'r-for:::.-::'.ce 

fJu1·ing said pe1·iod all the initial irw.:sLenL ;-1i 1 i t:e: 
r"C<!.li.r:ed an.j the requin:d financial solwces should l>'"'. activated. 

The imple~entation phase has been divided into r1~e 
periods. c;:ch one lasting six months: the first fotJr pel'icds a:-e: 
devoted to land acquisition. civil works and plant construction. ~hile 
the last one foresees start-uo activities (plant co~~issioning. 
star"l-up and performance tests).· The last period falls in the first 
;ear of the production phase. 

The total initial 
the i~ple~entaticn periods. 
acti·.;ities. 

FinJncin~ scheme 

investments have 
according to 

been Jistribut0d a-o~q 
the expected plan of 

fi·0 Proj-::ct fin;:ncinq ·,·1ill be based on an Equity/lli:bL Ratio of 1:2. 

~riiJili 

- If!;; Indian Promoter, UR Group, wil 1 sutViuilw 50,(, of t'1·: trHdl 
1 : ; 11 i t y . ,; · : o : 111 t: n q t o I I 7 . ( M P p s ( e q u i 'J a l ,, n t t o 4 . 3 M LIS S ) . 

!r:·" Italian Promoter 1·1ill pMtd:i;·z:t(~ t 01 thr2 ,Joint '/:'11t11r;· 1-1itii C-OS 
I v; s . ,·; h i di !""; 1 r"-? ' ': n : r, I 0;; I) f t () t a I i: (;I J i t ., . 

i'.,. 1 !i 11it f · n.:r»~" t:.1ldr,1 •· (40'1.) 1·1i 11 [:. 1 •.1ild 1J:1 i!:.· Ind; ·n Stock 
l~;ffk<•f: .. ::·1,;1;tin11 !1; <Jl.:i M i·~i''; (:'q1Ji·,1J,.n; to 3 .. + :i U·S). 

I xporf. Cn~d i !. 
;. 'J:: rr I : 
l I rf "r" • ", f I •!I t: : 

,'. r · ,. : i .1 ., I i r, 11 : 

1: r· d{ I~ t: j' r• i (Jd: 

iO.O MUSS 
0 [ 
') • • J 

( r:w,t.:nf _'r'P •. r·I r r·.:t""· J.i· I ir,1: f. • ; ".:1 
I /".: ,. f r<,::1 t h1· I.:· t i 11" I.! I J; ,, :, t 
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- Col!Vnercial Loan 
Amount: 
Interest 1-ate: 
Amortization: 
Grace period: 

- Loan. from Public 
Amount: 
Interest rate: 
Amortization: 
Grace period: 

Tax 

1.8 MUSS 
16. 5':~ 
Constant yearly rates, lasting for 7 years 
3 years from the last installment 

Indian financial Institution 
122.6 M Rps equivalent to 4.5 M USS 
14% 
Constant yearly rates, last' ~ for 5 years 
3 years from the last instal. uent 

Income tax on company's profit are equal to 54% on Gross 
Profits (Operating Margin, including Depreciation, less Cost of 
Finance). 

Said rate has been applied to the portion of profits 
deriving from sales on local market. 

Examined Cases 

The fol lm·ling Cases have been analysed, u t ; l i zing the 
COMFAR Model. 

BASE CASE CASE I 
A B c 

- Production 108 ton/y 80 ton/y 90 to nu 100 ton/y 
Productivity 100 'I; 74 " 83 

., '.)3 ., 
t: ,; " - Sales (expoi·t) 103 ton/)' 75 ton/y 80 ton/y 90 ton/y 

- Sales (India) 5 ton/y 5 ton/y 5 ton/y 5 ton/y 

The financial analysis performed on the BASE CASE also 
iw~l1::!r::s t!1e 8reak E·~crr i\na1ysis, the Production Co::,L Structure <:nJ 
lhe Sensitivity Analysis on the main economic parameters (Sales 
Prices, Operating Costs and Initial Investment), worked out by 
utilL~ing the Cot·ffAR GRArrx Module. 
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Results 

The main results of the financial analysis carried out on 
the proposed project are summarized in the following Table: 

l.R.R. l.R.R.El I. R.R. E2 N.P.'I.@ 10% 
{%) {%) {%) {H USS) 

SASE CASE 18.04 19 .19 21.09 ~ 3. 1 

CASE l/A 10.87 6.84 9.93 1. 3 
CASE l/B 13.59 11. 44 13.65 5.5 
CASE l/C 16.07 15. 71 17.70 9.6 

where: 

I.R.R. Intern a 1 Rate of Return on tot a 1 investment; 
I.R.R.El Interna 1 Rate of Return on equity; 
I.R.R.E2 Internal Rate of Return on equity plus reserves. 

The Project presents an acceptable profitability, in terms 
of Internal Rate of Return, on the basis of assumptions considered in 
the BASE CASE. 

The break even analysis, carried 
shows a good oerformance of the project: 
excluding finance is settled at sot of capacity 
one including finance is around 65h. 

out on the BASE CASE, 
the break even point 
utilization, while the 

The sensitiv~ty analysis shows that the Project 
profitability (I.R.R.) 1s not notably affected by the initial 
investment or by the operating .::osts, while is mainly affected by the 
sales prices. However, by applying a 15Z reduction in sale prices. 
the I.R.R. remain still over 12/. 

The sensitivity analysis carried out on the ~roductivity 
of the pl ant (CASE I, sub-Cases A, B and C), shows that the Project 
still presents acu:ptable values of I.R.R. even if the prndtiction is 
83,< of tht~ rw1in.::i1 r:.-:rac i ty (Ca~e I 8). 

Hm1ever, the financing scheme has to be re-corsidered, as 
the cashflow req11ires consistent bank overdraft to cover negative 
cumulate cash balan(es during the first years of production (in Case I 
B up to year 5, with maximum figure in year 3: 1.2 MUSS). 

profitable. 
,\ ass u '"pt i on s , the Pro j e c t do·~ s not a r p 1: a ,. 
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These results point out the importance of: 

the process performance with locally available raw materials (to be I 
tested by t,1e Licensor); 

the trainirq prngram and the technical assistance by the Licenso1· I 
during the production phase; 

the commercial a1ree~ents to be signed with potential international 
clients (Hoechst or similar), in order to garantee the product I 
marketing at adequate level. 

I 
I 
I 
I 
I 
I 

I 
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2. PROJECT BACKGROUND AND HISTORY 

The Project ls a Joint Venture promoted by the following 
Indian and Italian Firms: 

UB Group 
UB House One Vittal Mallya Road 
Bangalore 560 001 
India 

Pharmachim Engineering S.r.l. 
via Appiani 9 
20121 Milano 
Italy 

Purpose of the Joint Venture is to build-up a factory for 
the production of Tylosin Tartrate in India. 

Tylosin Tartrate is a veterinar) antibiotic mainly used in 
the poultry industry. 

The Project is export oriented: less than 5~ of the 
production will be ~arketed in India. 

India welcomes foreign investment and technology transfer. 

The ~trategy for the industrial sector is based upon (i) 
restructuring or industry; (ii) efficient use of capital; (iii) 
improving infrastructural facilities; (iv) moderniz~tion and upgrading 
of technology; (v) increase in productivity; and (vi) identification 
of thrust areas for export. 

During the last years, the Government of India has 
reviewed the role 0f foreign investment in the economic development of 
the country. streamlining the procedures relating to foreign 
collaboration. investment, repartition of technology fees, with the 
~ajar objective to promote larger flow of foreign investment to the 
country. A_ nu~ber of i~portant policy measures have been taken to 
sust;rn fort'i<Jn 1n·:--'.st~·:::nt. 

In addition Indian Governcment supports export oriented 
projects with the following incentives: 

- r.xe:rption of C11stc;:i Duty on imported machinery and equipr.ent (not 
appl il'.•j to ~'.nm·1 llc1·d and rnginr:ering services p11,-chascd abro;id); 

f'YC:~ption of [r~rcc:t• f;ixp•; on the profits <!r!rivinq frri::1 prod1;d 
p:,.:ports; 

P x po rt i n U: n t i " t' .~ <; 11 a 1 t o I 5 o f f • O . B . 'J ,, l 111• n f Ult" , 'x ~~ o l"t .. 'i 
pr"or!11c ti orr. i r. I u ;1 I r 1n·r"rh·y. 
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rn India 
entered 
fie1ds. 

UB is a large and diversified industrial Group, operating 
in different fields of activities. Recently UB Group 

into the pharr.:aceutical. biotechnology and agrochemicals 
al~o in Joint Venture with foreign Firms. 

As early a 1985 UB Group was interested in realising a 
tylosin tartrate plant and began searching for a technology licensor 
partner. 

Different Tylosin Tartrate producers were approached, but 
without success results. 

In 1986 UtHDO larmched an enterprise level cooperation 
programme (US/INT/87/046) between Italy and selected developing 
countries among which India, with the support of the Indian Ministry 
of Industry and of the Italian Confederation of s~all Enterprises 
(CONFAPI). The programme a ir.:ed at fac i 1 i tat i ng the contacts and the 
exchange of technology bet~een Italian and Indian small enterprises. 

During 1989 the IPO Milan developed an industrial and 
technological cooperation programme between Italy and India directed 
at setting up an institutional framework within which enterprises from 
India and Italy ~ight develope joint-venture cooperation schemes. 

The programme was launched during the 1989 Delhi Fair. 
Four sectorial seminars were held on 16, 17, 20 and 21 November in 
order to present Italian technology to Indian industrialists 
representing the specific sector. The sectors selected were: machinery 
and equipment, food processing, chemicals and essential oils and 
environmental protection in the order. A fifth seminar. covering all 
industrial sectors was held in Bangalore on 29 r~ovember 1989. Leading 
italian technologists participated in the seminars. 

A series of workshops were held to present UNIDO's 
methodology with respect to identification Jnd evaluation of projects 
and to introduce the software package PROPSPIN. Th~ workshops were 
attended by officers from the Small Industries Service Institute of 
the Ministry of Industry and from the State Bank of India. 

In this framework UB Group entered into contact with 
Pharmachim Engineering, who claims to have developped a biotechnology 
process for th~ production of Tylosin Tartrate and declared to be 
ready to parteci~ate in the Joint Venture. 

fo this extent a "Mcmcrandum of Understanding" was signed 
by the parties. on July 28 1989. stating the basis of the cooperation. 

Undrr· the assisLinu; of UrHOO. the Prnjed ·,.;as 
prelir:iin,fflJ ex,1::iined applyinq lJrllDO's Pf<OSPrrl rr.r:thodoloc1.·1. 

fJ11f' to a positivP 01lfcorne of '.;aid prel irnin;1ry an.:il;·;is 
the p;irtn.:r·. rrqw~sterl urnoo !PO ti> PXtenrl its a~,r,istanc:e in onfr·r" to 
carr-·1 n11t a Pf•' invf'strr.0nt '.,tw!; of the Projr:rt. 

firfi'."1i fon<.11ltillq '<p.1~. rl.1"> •.r>lr:ctr·•f by lJrJI!lO and chMqr:d 
· .. 1ith th.~ prqi.1r;il inn of th0 1"1;qu0··.tr;d prr ir.·n'·;tr::rnt ~.t11rfy. 

10 
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I 3. MARKET and PLANT CAPACITY 

3.1 Tylosin: the Product, Uses and Market Trends 

Tyiosin is a macrolide antibiotic with a 16-membered 
lactone ring isolated in the Eli Lilly labs and described for the 
first time in 1961 (J.H. Mc Guire at al. Antibiot. Chemother 
11:320.1961; R.L. Ha:nil et al. Antibiot. Chemiother. 11:328,196i). 

Tylosin is produced by strains of Strepto::iyces Fradiae 
~RRL 2702 (ATCC 19609) and NRRL 2703 together with other related 
antibiotics des8ycosin (tylosin B), macrocin (tylosin C) relomycin 
(tylosin D) and lactenocin. It had been reported that ether strains of 
~treQ.tQ:J.YCe2_ [i,_r_U-'"9sus, H.Pape and G.U. Brillinger, Arch. Microbial. 
88: 25, 1973); S.hygrosccoicus (A.L.Jansen et al., Anti~icrob. Agents 
and Cherr:other. 1964:49); _s.species (rL Madry and H.Pape, 1\1-ch. 
Microbial. 131:170, 1982] can also produce tylosin. However the 
industraial production of tylosin is currently performed using 
S.fradiae (likely suitable ~utants of the original strains). 

The structure and soffie physical che~ical characteristics 
of tylosin and related compounds are reported in Annex I (from the 
Dictionary of antibiotics and Related Substances, Ed. B.W. Bycroft, 
Chap~an and Hall. London, 198S). 

3.1.2 The Co~~~rcial Product 

The cc~~ercial product is a tylosin mixture containing 
predo~inantly tylosin. generally indicated as tylosin A. The content 
of tylosin A is not less than SO! and the total content of tylosins A, 
8, C. and D is r.ot less th.:!n 95;'. in a com::;ercial product. It is u~ed 
as tylosin (base). but ~ore currently as tylosin tartrate (where a 
~olec11le of tartaric acid salifies two ~olecules of tylosin base 
((C461!77r;Ol7)2.C~H606). It is used also thJ; phosphate salt of 
tylosi1·.e. 

The specifications reported by the British Veterinary 
Codex 1985 p. 42-44 (;\nnex 2 ,\)can be u~r:d for· the irlentification. 
quality ,1n.J QlJ?.ntitative ,rnalysis of the c1m:r.r:rcial prorl11ct. The 
:1arket ·1;t11it' nf a pro0.1;ct is h;i-;r:rJ, on its pnt.::ncy in Units pr:r r.:g. 
Othf:r ':p1" ific;itio:1s can b;: f:llln-1 r1n the Martind.111• Fxtra Pharmacopcia 
!1nnex ?. B. 

!Jnit\; th.> ln!i:r"n.1tional Stan.i.11·d p,-,:p;11·;t1.ion conL1inc. 
I . 0 0 0 lJ r: i L \ I\ I' r· ~ · 1 t j l o ~ i n h .1., r: . 
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3.1.3 Uses of Tylosin and Market Trends 

The use of antibiotics and some sulfona~ides in animal 
h11sbandry has steadily increased since 1950 as has C1nirnal production. 
In developed countries probably more than 40~ of a11 the antibiotics 
produced are used in the veteerinary field. Antibioties are 
administered in animal feed for improving the rate of growth and the 
feed efficiency in pigs, ruminants and poultry. Other large scale uses 
of antibiotics in veterinary pratice include disease prevention 
(especially chronic respiratory disease in poultry) and increase egg 
production in chickens. Obviously there is also a consistent market of 
antibiotics veterina··y specilties for the treatment of acute 
infections in anim11s. 

An ind~catir Jf the total market of antibiotics in 
veterinary practict: can[· ... frawn from a report of the US International 
Trade Commission 1979. (h evaluated that on a total of ll.660 tons 
of antibiotics usei in 19/8 in JSA, about 5.580 tons (48!) had been 
used as additive [O 2n~mal fr~d. Nowadays the world-wide production 
of antibiotics sh0uld be cf the order of 150.000 tons per year of 
which probably 60.JOO tons lre used in veterinary pratice. Most of the 
antibi~tics used :n hu:\1n medicine have found large application in 
veterinary practice. ::.., .... ever there is an irr:portant difference in the 
policy for antibiotics as feed additive between the USA and the EEC. 
In fact, following the recommendation of the Swann Committee (1969), 
regulations development by the EEC to control the use of 
antimicrobials in animal feed came into force in 1974: they proscribed 
the addition of tetracyclines to feed as auxinic, with the consequence 
that in Europe there was an increase in the use of rnacrolide 
antibiotics (erythrom;cin. tylosin, spiramycin ecc.) and so0ie othere 
antibiotics like virginiamycin, baritracin ecc. Tylosin, unlike to 
other macrolides to which is similar in many respects, had been 
already restricted to the veterinary area and for its favorable 
properties and specific anti~icrobial profile became and is still well 
accepted among the far~ers. The world market of Tylosin is probably of 
the order of 2.500 tens per year, of 1t1hich about 1.000 tons are used 
in l:.urope (including East E11rope). 

lh~ indications for use of tylosin are the following: 

:) Ui.:r·.::.p;:utic: i11 ttk tr.:at:.:.:nt uf variou::. :;p.:cific dnd rwn-specific 
infections involvinq the respiratory tract, gastrointestinal tract. 
soft tisc;111:, the r:.i~ and he riarr:rnary gland. SpP.ific indications 
0:<ist in thrr-.1p.{ of r·:_J'(1:pl_a;.~~1 infr.ctirins. For" the tht"·rapP11tic 
a pp l i ca t i on s v <i r i o 11 > p h ;ir "1?. c r: 11 t i ca l for-:;~ u l a l i on s . oral and i . ::1. • 
c:ontainin~J 1:ittwr tyl0sin basr: or Ldr.ttr:. arr a\:ailahle. 

? ) d i :; •: a :, t> p r- f' ·: • n t. i n n : t J I n :·, i n i s c; q P. r i n r t o "~ o c; t. o f t h P. a r, t. i b i o '- i c s 
in lhf' 1ont.rnl of c:hr·onic: r1•~.piratory rli'»'c!d•'d in chiLkrrJ<. 1rndr:r a 
Cri:;."i'r·cial f•fr;1!1:ct i"n 1·11·:in1n~:cnt. f:1Jo·;ir, i·; f";:c:o::.::·.1:r:d.::d .!S both a 
pl'•"·':nt i•:., .1-; ...,,:]I •1' . .i th1:r-.1;.r·1il i•_ ;i'.v·nt for" thr: r::_',·•opl.F::1.1 
inf1·<_t.inn:, i11 d1ick;·n .::"! t1irk•''r'"· It ff:d11<1''.. th;• ir1cid•·nc» of 
1:•H·1.:·,nni.1 in n1·•;n.it;,] c.1!;,«, .;ind 1·r-1i;:1·p··. ,,.r:fl,1lit1 h1 h.1d•·r"i.il 
'.'rl ~ n·~ r:~11 ·1;·· l !fl J ,~. 

3) fi .f ,11!,lifi·;.•. i~· .... f;r1: rd t;iw.ir: ,;;:::1 :ni·:I ;'r'";!;·ti 1 :1 i· 
r;<1it1• •(,t•l l .... ~.d1l i· r .• ·'.: 
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3a)in poultry, lm-1 level addition of tylosin to chicken rations 
jncreases feed efficiency (from 5 to 18/) and egg productjon and 
quality, jn addition to the proved effectiveness in disease 
p1·event ion 

3b)in pigs. daily admjnistration of tylosin improves average daily 
gain an~ jmproves both the rate of gain and feed efficiency. 

In quantity, the largest use of tylosin is for disease 
prevention and as feed additive. 

- Dosage of tylosin: 

ClllCKEN 

- to prevent diseases: 80-1.000 g/ton feed 
- to promote gfowth and increase feed efficiency: 4-50 g/ton feed. 

SWINE 

- to prevent diseases: 100 g/ton feed 
4-10 g/100 l drinking water 

- to promote growth and increase feed efficiency: 10-100 g/ton feed. 

Other products in development 

As stated before, tylosin has important and well 
estabilished role in the veterinary medicine for the treatment and 
prevention of serious infections and for the improvement of growth 
among farm animals. 

Macrolide antibiotics has been a field of continous 
research interest for finding new derivatives presenting so~e 
advantages over those already used. Various macrolides have been 
introduced in hu~an therapeutic use in the recent years (miocaraycin, 
roxithromycin, clarithromycin, ecc.) which have some advantages in 
c0mparison with erythromycin in some para~eters (e.g. 
pharnacokinietics, activity on some sp~cific pathogens. activitiy on 
·~r_ithr"C:'.iycin resislanl palhot_; is elc.). 

l\lso tylosin has been the subject of •;arious st1Jdies 
(r.1Jinly in US;\ at th.: Eli Lilly L:hs, .:ind in Japan at the Institlltc of 
Microbial Chr::li:,t1·y. at the San1·ak1J Ocean Co. and at UH' Kitasato 
Inst. i t1it 1~). Tiw researches have been focused on the ch1~1:1 i cal 01· 
hio:-.ynfh;~f.ic r:'.ndifications of U1t> basic. strnct1n-e of tylosin '.-tith t1·10 
::ain r;hj1:<tiv•:s: i) to obtain ;i dr:ri'>'illiv•: for hu~:~;in usr. activ£: 
;iqah:,t. ··r·ythro::i:,cin 1·1~'f',t.snt. p;itho~wns. 2) to obtain ,·1 <kr"ivative 
:.1ipr r·irJr· tri t.Ylor,in for ·;1'tPrinar·y w.c. In thi'> '..•:cond resP:irc:h .irr:a. 
f 1 i l i 111 (W;i"•) ;;rid KiL1·;ato ln:.t.it1itr: (,J.:p;:n} h.1Vi' prr•p;:r·,:d <l sc:rir·. 
on <i•·ri·;;tt i'.'P\ :;/ n·dtict i·..:(' ,1·:;in<1t ion of th." r1ldryd,, (lr'•ll:p <if tylo~.in 
.. nd 1 !» .. :·,y1 •>'. irr ill1.J h;i·/f: "ho·,;ri t h,it '.'.o:::r• of t he<,1: 1i;-1·i·.;,i1 i•,·r·'., ha·;r: <:n 
roxp.:r.r!. d .:r:t hi< rr:b i ;: I '.r1•1 I rn::1 .i11;1 i w. :. 1':1 lho~i•'!l'. of ·;;:! 1·r i nary 
intrrr ... t (P.i'.,tlir'•'ll<t). 011" rd- th,r;1 (lili!iicn<,jlJ II 8/0) i» 11rl'I'/ 1rnd1•r 
•:'/ai1:.il i••n fr>.t r:ff i1 ;:r.'{ ,\fl.tiw.! vr•!Prin.tr'{ 1·1:»pit"c\l(lr"/ i I ln1","· 
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The patent of tylosin has expired sor.:e years ago and 
tylosin can be feely produced by other c~mpainies. It is likely that 
Eli Lilly wants to develop a patetable second generation tylosin. in 
order to maintain also in future a strong market share in the field of 
veterinary antibiotics. 

In any case. the derivatives under study are chemical 
r.:odifications of the fen:;entation products and the1·efore only the 
companies having the know-how for the production of ty1osin will be in 
condition tr' produce in the future also the derivatives. However, 
patents of the originators will seriously block other pruducers for 
some years. Among the products which compete with tylosin for their 
activity against Mycoplasma there are most of other macrolides 
(expecially erythromycin, spiramycin, kitasam1cin) and thiar::u1 in. The 
use of the latter is limited by the known incompatibility with some 
coccidiostatic agents (monensin) largely used in the treatment of 
pcultry. 

;\ ne1.,. che~otherapeutic agent. Baytril. belongs to the 
family of guinolones and has been introduced recently by Bayer in the 
veterinary field with large pro~otional effort. 6aytril has a broad 
spectrum ~f antibacterial activity which includes Mycoplasrna. The 
scientific works and the promotional material aim to indicate the 
superiority of Baytril over tylosin. The ~resent limit in its use is 
constituted hy its price much higher than that of thylosin. A problem 
which could arise in the future for Saytril is the probable selection 
of resistant mutants (as in the human use of other guindoues. 

In general it can be said that the 
rather conservati~e and the Farmer will stick 
treatrr:ents un1ess really r:;ore efficaciotrs and 
products will be available. 

veterinary market is 
to the established 
less expensive new 

1\ dc:crease of the use of antibiotics in anir.:al husbandry 
is likely to result fro~: a) large scale vaccination; b) use fo 
pathogen-free anii:lals 1is€?d for reprodt;ction; c) kproved hygienic 
conditions of the anir:ial fan::ing. 

3.1.4 Man1Jf:ir:!;Jr0> and Prio' nf _ _Tyln-;in 

fo,; tf'Chnol1iqJ for the ;:-:anifact1in~ of 
<.r; r"r: <:. d <: r:'. on tJ th·~ ant i h i n t i c; r rn d 1 Jct: rs i n Uv: 1-m r I d 
0~her anlihiolic>. 

tylosin is not 
2 s i ·; t h ,! t 0 f 

fr:w indri-;tr'i,!l rr1~p;inir:> are prr,rJi:ci11q t;ll)sirr: th.: ::~;ijor 
1:r·n•ltJC1'r i·; Lli Lill/. ih" :,•:, 1 ·r·ion r:1Jlt·ination;il that inv•:ntr•d lt11! 

::11!.ihiot.ir in th.• ~o·:, .:r,•! ·.till r•·t.:1iri:: tt11• ::·aj1lrit; of the :::dr·kr:t. 
"':ppl;. Si•1.f: thfl p;tf,rit :111 l·rl()';in npir•· 1!. olh•!r phitP:.:cr\;1tical 
r1,"p;:rlir::. ·.tMt.•-.f pni.f1:1 ir.q f_/l1i·.in. 

lh1~ ;;ricr~ r,f I r'iw. irl t:11! k in r i::· ::·:11,~r:t dr•pt:r'd·. fr-1;::: 1 he 
r''q:Ji\'.,1f·d 1;11,11:!i'i•";, lh1· qt1.ilit1 .:11 1! t·,;:r: of c.alt·; .:nd ft'c.::: 
.1 1p'>'·•·::.1•nt:. h·f',·:··i·ri lt1·· l•r'<1dwi11q .:r.r! th .. di-.tr·ih11lor"' .. :1·. arr 
ir;dir.:1.icr1. fJl···in t.:r'f;'.1!·· h.i·~ [H•·:r q:.()11.f in [t,11_,· <if .1 •;;1!111• rif 
BS l?O S;kq .1r t i·;it·f .ir1•t t ,.1ll'.i11 pho·.;1h.d11 J ••. ,., th<1n .~-l S:kq .~rt i·;ity. 
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It has to be re~arked that in this quotation the price is related to 
the tylosin activity content not to th·: v;eight potrnc; of the 
prudt.;ct. 

Tylosin bulk (base, tartrate or phosphate) is generally 
sold to the ;n,rnufacltffers of pharmaceutical forc.ulations as 
specialties to be used for the treat~ent of acute infections in 
anir:;als. but the ·1ajor quantity is sold to ~ianifactut·ers of pn::7tix 
for~ulations containing 20-200 g tylosin/kg to be mixed with the feed 
or dissol1ed in drinking water in order to reach the desired 
concentration of antibiotic for preventing disease and for pro~oting 
gro·.;th. 

The pre~ix tormulations are prepared and distributed to 
the far11.ers by various corpanies. In the Annex 3 there is a partial 
list of prt:;:iix for;.~ulations based on tylosin (with or \·:?thout other 
antibiotics or chc::otherr.f'i?utic agent:::) prese:nt in the Itali.::n ~~.::rket 
(frn \:.iida di Vett:rin.::1·ia,; Zootecnia'' s· H. !S91). 



3.2 Tylosin Market Survey: Europe 

3.2.l Profile of ~nd-users of Tylosin. 

In 
highly-intensive 
ilieat production 

Europe animal 
breeding centers 

a1·e i ntegrat.;d. 

~usbandry is concentrated in 
where all the different phases of 

In the case of poultry, for exailiple, it is very common 
that the same co~pany controls the full industrial cycle. from 
hatcheries to slaughter and meat commercialization. 

drastically 
industrial 
veterinary 
nur:;bers of 

Traditional farming based on smal1-scale centers was 
reduced in the 60's when animal production entered the 

stage with advanced breeding technics supported by new 
prnd1icts. <iince then animals were treated with increasing 
vaccines and dntibiotics. 

The latter are used for disease prevention and therapy and 
also as growth incentives. In particular Tylosin is used for treat~ent 
of Chronic Respiratory Diseases from Mycoplas~a infections that may 
quickly spread in intensive breeding centers where density of ani~al 
population is hig~. 

Poultry and pig farming in Europe increasingly relied on 
this advanced breeding technology through all the 70's and the 
beginning of the 80's in which the two raain objectives of this sector 
were ~eat produ:tion increase and price reduction. The use of 
antibiotics has helµ2d l~ prevent diseases to which aniCials are ~ore 
vulnerable in such int~nsive farming. 

In the la::,t 
of bio-technologies and 
cotipleJ ·,.;ith a hiqher 
focus en reat quality. 

five years in Western Europe the developr.:ent 
a new consu~ers' awareness of natural prodLcts 
standard of living have beco~0 to shift the 

On one side bio-technologies fa·•or t_he reprod1iction of 
patho']en fn:e anhals: on the other less int,:nsive ankJl husbandry 
u.1der better hygit:nic conditions requires less use of antibiotics as 
dis1~ase pr.:vention. The :-:-.eat producr;d is of the ~a:;-e q1i::l ity and th~ 
'<1'1tf:r retention in th:~ ani;~al car-ca:,·;, ,;.~:r-i·•eJ frr;::: _,ntibintic 
absnrption. 1s infuior-. 

/\r, shc·.·;n in the follo·,.;ir,g ~j!".::~1h, in ;:rJ!iltr"_r' fa··,:;ir.ci a 
rr:ducr:d tJ·,,~ of ar-,tihiotics requires a lon(jc:r· hr"t:•""'dinrJ p1:r·ind (fr1:.1 7 
to 10 'n't'r:ks on <i·:r:r·arw) befnr·e sla1;r1hU·r". ff>: ani::·al t1irn n·;.·r in c.n·"' 
year 1 ·; r·1:d:1C•'d but rnn'.t;r.~•·r":,' ;,.,.;c:r·;:r11::;s of .1 ·:~nr'•: rL:l 1;!'.1 l 1;r·1:.'.1;d. 
a 1 1 o '"h 1 h .: p t" o rJ 1 i r r: r <, I " i nu··"' a ·, n p 1 · i c " •; , : t 1 '-.1 • t i n 
hi~it~ '>tflnif;irri 1 i·;irH1 ~:r::;l•:rn h1rcp·~. 

In th•: tv;r;1',·p cn1:nfrir.r, of th.- f1:r·1.p1·,.11 ,, ,:11!, ti;.· 

_1f:a1·ly prnd11rfion of rhirk·, in l'J'JO hc1'> b1·1n th" follr.,·1in·i: 
l i) 
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(;ro'i'ftll Dynamic of Poultry 
(with .·xlensivc use rif antibioljcs) 
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(without cxlen:'iYr. 1:sc of antihiotir:s) 
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( "000) Ern i 1 er·s 

Belgium 112.725 9.906 690 
West Gen:: an; 240.362 34.080 14.359 
France 785,108 55. 027 90.269 
Italy 420.112 35.764 25.902 
tietherlands 339;896 31,285 3,218 
Denmark 100.106 4, 146 583 
Ireland 44,235 1. 558 3.975 
United Kingdorn 671,552 33. 196 35.300 
Greece 81,648 5.761 404 
Spain 525.458 38.050 4.286 
Portugal 150.200 5,034 3.552 

12 EEC 3.471.401 253.855 182,539 
----------

Source: EEC Statistics 

The breeding technology is similar in 
the only diff~r~nce in the use of antibiotics 
higher in Ital;, Spain, Portugal and Greece due to 
conditions and bigger animals' weight. 

all countries with 
that is considered 
both worse hygienic 

The production of poultry ~eat in 1990 was 6,300,000 tons 
in the Co::-::;-;unity with an average r.;eat consumption of 18 kg per EEC 
citizen. The EEC is self-sufficient in the poultry ~eat production. 
The production trend is still po5itive, considering that in the last 
five years there has been a yearly avera~e growth rate of 4: . 

For Eastern Eurore esti~ated data for aggregated chick 
pro,J 1:ction in 1989 an~ as folio·~;s: 

Pol and 
Ro,::;:n i a 
Yuqoslavia 
f: I il fj ,; ( j a 
u.--.ch1;·; l o·;ak i a 
f ;: ' t r; r: I°, .. " rr( 

I rit ;1 I 

('000) 

Ii:·: I 1·. l f lir'1:~:··,,~1 ;.:<:1 IT r·( 
f:11r1r' h·,-r1ir·ni1· 1«r1ditir,r1· .. :r:·I .1 
<1r!f i~1iol ic' .. 

I I 

Birds 

276.700 
316.7CO 
2.31. 800 
115.CGO 
IS3.500 
132.~00 
360. cco 

?,710,(;()() 

t <1 r ", i r:q I·. 
' j fj rl j f j I .; ri t 

( 1;:1·.; d1:t"1·1j 

f' r ii r I) I i ,\ J 

t f) 11 ....... 

\j ',I• rif 



3.2.3 Pig Far:Tiin_g_jD___Europe: Data and Characli.r~isJl_c_s. 

ln t"ie t;.;elve countries of the Europe.:rn Co::-:::J:1ity tr.::: 
jea1·ly production of pigs in 1990 has been the follo·..,.ing: 

Be 1gi1E:1 
\\est Germany 
France 
Italy 
rJether1 ands 
Denmark 
Ireland 
United Kingdo:-:i 
Greece 
Spain 
PortPgal 
Luxemburg 

12 EEC 

("000) 

S0urce: EEC Statistics 

Pigs 

7.357 
36:299 
20.080 
9.953 

24. ll3 
16,341 
2.384 

1(268 
2.2~4 

22,379 
3.333 

I 31 

159.077 

"S0.!"83 

- 6.8 
- 2.7 
... 5.5 
- 3 . 4 
-'-39. 9 
+ 7. 2 
.;. ~.7 

-11. 6 
- I. 6 
-'-24. 4 
-'-16. 3 
-'- 9. 2 

.;.24. 3 

The agg1·egated production trend in EEC is positive ~-1ith a 
yearly average growth rate of 3.SX over the period 1983-90. 
~evertheless by country the trend ~n the sa~e period has been mixed. 
as shown in the ·bove table. 

For Easter Europ~ official statistics are not available 
but an estimate b~ced on pork meat production give~ the follo~ing 
~~~bers cf pigs prod~ced in 1990: 

('000) 

Poland 
Ro;nania 
':'!!gos 1 a·1 i a 
811lgaria 
Czechoslovakia 
H1mr;;:iry 
USSR 

fi;L-.1 

Pigs 

2 I, 036 
11. 040 
9,500 
S.280 

11,.124 
12, ?CS 
57,036 

128. I ?·i 

In iJl'l fM1';ir, 11 th1~ W,P flf ,:r1titJj,Jlic" i', ·.till \·,r·ll 
f". 1 :dili·.hrr1 rl!H~ lei diffirnlt.ir:r, to <;r'n"ihly 1::.;1r"ov1.· hyr1i1:ni1 
r· on d i t i o n '· . 

!8 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Pol!ltry and pig breeders iri Europe ha.vG i:lade -;i9nif;cant 
use of TJ ir0 sin since the 60's when (li Lilly ~tarted cummcrcia1 iz~ng 
the produc~ as prophylaxis against Mycoplasma ir1fertir.ns and a~ ~r0wth 
incentiv8 besides the normal therapeutic use. 

hlosin is commercialized as ~remix in a:~im:i.l f(>r:L.: i11 two 
different formu1Jtions: Tylosin T<1rtratc, :ir.d TyJosin Phosphate. rht: 
first. leing rnuc'l ,;;0re orally absurbed thau the 1~tter. In po:.:lt·:·y 
f~rminq the Tartrate is the mor2 used w~ereas pi~ brppders ~~~e an 
alternative U'.'' of the t...-o formu~ation~. 

Poul try Secto1· 

60,~ of tl-ie entire population of b:,-as ~-.J.:: be ,-:'.Jn~~dr: 0 ·0rj 
to have been treated each year with Tylos1n. This large per~e~tage 
uf treatment ts a conseqt1ence of iritensive breedir.~ technics wiwrr: 
d2nsity of a11i:nal population is ·,ery high and ein outbreak of 
Mycoplasma WJ1ld ei~i1y infect a11 the bird~. 

Other an~ibiotics of the same group, i.e. MC!cro1ide, hdVt:: 
been in the 11ar-ket besides Tylosin Tartrate. The tv;c; rndst 1r.·pur~_al"Jt 
are .[rrthro.Dll'.cin and ~Qiramycir). 

In so;:;e case Mycoplasma has also praveri t.G b2 r;:sistar:t to 
Erythro:nycir.. 

Spi1amycin 
against Mycoplasm,:i. It 
Italy and in France 
countries. 

is still consider2j an a~t1ve antibiotics 
has a stable marke~ share of aboilt 20-30~ ~n 
but its use ls limited in other European 

Another antibiot!c with simiJar to the ii!acn:d!des 
(although of c0mpletely different chemical structure) is thi~~ulin. 
1~hose use is ho1-1ev<?r impaired by the fact that is :r,·::·.1~H·atible >-;it:. 
so~e cocciostat1c agents (particulary moneusin). 

G.1/tril. a ne·..; antibiotic co1..::;<:t'ciali;cd for tl1l: '.ir:>L 
tirne two years <1go b_y Bayer. may represent in the' ne·<t fot;ire a va~ ! 
alternative to (ylosin. It has a wider r~ngc of a~tior than lylos1n. 
inclt1cJing otht:: pathogrns that rn:ly :)e as::ociatcd to Mycnplac;~:1,:i. ils 
r·ecrnt markr:t ;;ntry and its hi~Jher (·ricr! have \till li1;:it::;J ii_:; 
potential co:i:rci ilion to Tylosiri. tievffth1:lf•·;s if it:; '~<-p.1city t1i 

subc;tif.ute r::orc tj~;in or:r ilntibiot.1cs is v;;:!--prc·r:n. r::aytril r;-;;1y ~l,~'n 
a sir1nifir:?.nl r1c::·b~~. ·hare. 

:\l I I iiro ,d;(!\/r: ,;;r:r1 ti orwd i!n t I hi ot i r· :-; ciil_:..i h:1 r <1r~ s; df'f'i·rJ t ,i 
t·,p_ ;i J l.1•rT1':I l·'.·1· !11 i·,·'1r1c_.1.11 i'n '1 ~ ... 'flPr···rJ'l't ic· 1·· · '·'d '' .... ," 1.ie ·~;11':f .... - ~· I -· : i I~ L . ,.. t. t_ .J I : J ~ t: i ' : . . I ... ! t' !.a., 

that. lylo\in i'> ii1;, ::.w;t. dP:1andrd ant1h;nti1 :1·; pr.ip~yhxl<. .:q.iin·.; 
Myc:opJ;1'n

1
a. Hr~irir; th.-1 bU1T w:;~ n:o;,por.:,ihlr> r'ot' U1i' !iil_it:r·r 

rrJn<,ur:~pf.iori 'if ;,ntih;otir:<,, dr•;::.inrl for ly>.sin 1·1i]l t'•·1:1.,111 
s:Jh:.t.:nt ia I ly 1u,::0.1tr!H d t;-y nt tir·1· .rnf ihir1t ic·,. 

! •J 



Nevertheless, in the last five years demand of Tylosin has 
d~c(ea~cd in the frame-work of a generalized reduction of antibiotics 
us:::je in ~'r•ultry farming. Parents of broilers tend to be rr.01-e and mo1-e 
M1c0plasma free thanks to bio-technology. Thie block of transmission 
ef M_yrn~i~ :;r:-, to off springs, reduces the need of Tylosin prophylaxis. 
Brtter hygic~i~ conditions and less intensive technic~ have also 
U!ntributed to th:s declining trend. 

~s a rrnsequence, the percentage of 
Ty1o'.;in t1as C~"!~ni~hcd, P.specially for broilers, 
lsti~ated 6~'.. Only in countries where hygienic 
:,er;;:i~· 1 y ir:rn,·.-e'I, treatr.ient has declined 
Ea~;-fr;._'i';:;;r. fcuntfies and partial1y Italy, 
C'."Eet~ .1re ~.;;'..:~'.} those. Heavier bird species 
ccunt;- ies a; so :1t>:c bigger dosages. 

birds treated with 
from the original 

conditions have not 
more slowly. All 

Spain, Portugal and 
in some of those 

~Of1Si·!ering the animal population, the percentage of bird 
t.r•:.1ted J;1d ii•£: do5=age per animal, an estimate of Tylosin consumption 
in pou1trv farml~g ~n Europe may be given as follows: 

EEC 

Ita1y. Spain 
r~rtJga!, Greece 

Re'>t 

.r. ~- ,~ 1 y .. '.~pa i n 

Birds 
treated 

(in %) 

40 

30 

pr :·~:•1:;: l, Greece 60 

;>:::' 40 

r t <1 : ··.' • S ~} ,'.l ~ ~l 

''•1:'-': :.i;. ,;,·rcr:e 20 

60 

?.O 

Dose per 
animal 

(mg - ) 

140-200 

140-200 

300 

300 

500 

500 

140 ?.00 

Tylosin 
Consumption 

(tons) 

63- 90 

96-137 

15- 15 

20- 20 

3-- 3 

15- 15 
·- - - - -

212-780 

3/4 534 
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The estinated consu~ption of Tylosin in EEC countries is 
based on informations directly obtained by breeders and veterinaries. 
On the contrary, for- East Europe the est ili:ate r;;ust be cons ider-ed as 
potential consumption due to the fact that it is i~possible to 
directly verify the 1-egular practlce in the use of ant~biotics. 

Of the total demand of Tylosin in poultry farming 90l may 
be considered to be Tartrate, the rest being Phosphate. 

Pig Sector 

Ty:osin is used as prophilaxis and therapy against 
Mycop1asma in pig farming. This infection is less comrr.on in pigs than 
in poultry, resulting in less consumption of Tylosin. Tylosin is also 
active ac growth incentive and against some cases of necrotic 
enteritis. 

In estimating Tylosin consumption in pig farming a 
distinction in dosages has to be made. Prophilaxis is made during 
weaning when the animal has an average weight of 10-15 kilograms. 
Therefore, the dosage is inferior to that given to an adult animal for 
therapy. Considering this, it is possible to esti~ate the following 
quantities of Tylosin as follows: 

- HC 

a. prophylaxis 
b. therapy 

EEC Total 

- East-Europe 

a. prophylaxis 
b. therapy 

East-Europe fotal 

Pigs 
treated 

(in %) 
-------

25 
15 

25 
15 

Dose per 
animal 

(mg.) 
-------

400-1,000 
1,000-1,500 

400-1,000 
I. 000 -1. 500 

Tylosin 
Consumption 

(tons) 
-----------

16- 40 
24- 36 

40- 76 
======-= 

13- 32 
_I 9_-:_ __ 2} 

32- 59 

As in the case of poultry, the estimated quantities of 
Iylosin use in East-Europe must be considered as estir:1ates of 
potential .:ind not r>ffrctivc consumption. 

Of the tqtal ron~.1:::!pt.ion, fylo·>in in p1q fanninq r!~ay lw 
coll';id1~n~·l 40 · lartral1 1 ;ind GO Phosphate. 

[n r,1Jr;::~dl"./, b·r ,jljl)l"l'~jitlin~j a)] ffi,~ VJ]l!f··; and Con~;jtf1•1·irl<I 
thP fl·;o diff,:r1'11! fcn-:::11l;ition:., 1hr> demand of l·,-i()»in, 100 .icli•;,; 
Dr i n c i p 1 r· , i n f 1J rn pr i ~ r· ', i i r:' .1 t "d a~ fo 1 I OI·•" : . 
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Effective Potential 
{tons) EEC Demand East-Europe 

Demand 

- Tartt·ate 216-286 350-510 
- Phosphate 40- 70 56- 83 

TOTAL 256-356 406-593 
======= ======= 

These quantities have to be evaluated in a frame-work of 
general r~duction of Tylosin use in EEC countries. On the contrary, 
potential demand ir. East-Europe may continue to expand due to the need 
to increase meat production with intensive technics and their less 
hygienic conditions. 

3.2.5 Suppliers of Tylosin in Europe. 

In Europe Tylosin is produced in United Kingdom under Eli 
Lilly licence, in Bulgaria with their own formula and in Spain by a 
Firm of Montedison group. 

Due to de facto oligopoly, the producers are reluctant to 
divulge information on their production volume. It is estimated that 
in Europe Eli Lilly controls 60h of Tylosin market, Bulgaria has a 
257, share, the rest coming from Spain. 

Prices of Tylosin Tartrate vary according to the "A 
factor" content, and efficiency of the distribution net-work. For 
bulk orders the indicative price range is: 

- Tylosin Tartrate from Eli Lilly 120 US Dollars/kg 
- Tylosin Tartrate from Bulgaria 85 US Dollars/kg. 

Eli Lilly has the most expensive product due to its 
superior efficacy and a well developed net-work with local 
distributors in almost all European countries. On the contrary, a very 
competitive price has allowed the Bulgarian Tylosin to gain a 
consistent market share in Europe. 

As far as other alternative antibiotics are concerned, 
their market shares in Europe seem to be not relevant with the only 
exception of Sp i ramyc in produced by Rhone Poul enc, a French company. 
Spiramycin is produced mainly for the French and Italian markets where 
it ha~ a 20-30! market share of the total antibiotics. 

In Europe ot.hf'r alternative prllduct a1·e Erythromycin, 
prod11cerl 1rndr~r l ici:nce of f1mP.rican Mibott, c.nd Baytril produced by 
Eayer. 

I lw i r i n d i c a t. i ·1 e p r i cc 
form11lationc, arP: 

for !Jlllk orderr, of soluble 

Sp i ra1:1yc in 
f rythrnrnyc in 
P,aytril 

154 US Dollars/kq 
II US Dollar~/kq 

?.33 US Dollars/I (10/ active principle) 
22 
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1'\s recomil:endations. any additicnal irr,por-t of Tylosin 
Tartrate in EEC countries should have a price in line with that of the 
Bulgarian product to be co~petitive. In addition. a co~~ercialization 
agreement with a big phar~aceutical company ~ould further help to 
penetrate the European market of veter!nary antibiotics that is 
dominated by fp~ producers and characterized by a declining trend. On 
the contrary. the potential demand of Tylosin in East-Europe 
repre5ents a ~arket oppo1·t11nity to be explored thrnuyh direct c:rntacts 
with local distributors. 

?3 
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3.3 Tylosin Market Survey: India 

3.3.l India: Present Consumption and Forecast 

Tylosin consumption is very limited in India due to the 
high prices of formulated commercial products. which discourage the 
market penetration. 

Poultry industry is mainly based on tt·aditional small 
scale farmers, who are net made aware of the disease ~revention 
possibilities and of the growth rate improvement and feed efficiency 
increase deriving fro~ the use of antibiotics in feed pre-mix. 

As a matter of fact Indian poultry farmers use antibiotics 
only for therapeutic pourposes, once an infection is recorded and is 
rapidly spreading among the chickens. When this occurs, farmers are 
ready to pay high prices in order to get therapeutic products able to 
stop the infection diffusion. 

In this situation the suppliers of veterinary drugs are 
requested to have flexible formulation plant facilities, to mantain 
high stocks of different active therapeutic ingredients and to 
organize and manage a nation-wide information network, in order to 
have immediate knowledge of the incoming infections. 

The main Indian firms producing goods for the poultry 
industry have their own infcrmation and distribution networks, 
especially in the areas of major p0ultry farmer concentration, as 
well as formulating plant facilities, sufficiently flexible and 
capable to prornplty respond to market demand, but mantain limited 
stocks of active therapeutic ingredients, due to high import prices 
(overcharged by import duties). As soon as the local demand rises, 
they try to purchase the requested product on the international 
market, normally on spot selling contract basis, hence paying even 
higher prices. 

In recent years the overall consumption of tylosin 
recorded in India does not exceed 1.5 ton/y, which represents a 
marginal conswr,ption if co:r;pared with the bird population of the 
country. 

In order tu verify the potential Indian market cf tylosin, 
estimated by the Project Pro:coters and included into the PROJECT 
Er,CKGROLJrm p.-ovided by UllIDO, a different approach has been follo....,ed. 

[hr: inc:-ea::;e of t.ylosin conswnptinn 
cons idrrin<J the framr:1-1ork 011t I ined, appear-; r.;on~ 
ir;·.provr:mr:nt of po:lltry farminq than to the presr:nt 
lt:vPl cind projrcted qrowth trPnd. 

in India. by 
l i nkrd to the 
bird poplllat.ion 

lh" concrpt of "pn:·1rntion" and !hr kno.,.llf:drJf• of th•'. 
pw.itivr: rffrc.fc, of t.ylosin in irnprovin<J pollltry ~Jrowth r.tf.e and r·ci~I 
prod11c t ion ha'/!' to hr int. rorl11cr·rl and di f fllsr:rl .-t:nnriq t hP f arr,;prc,. 

intr•nc,i·11• 
prier~. to 

lhi<. <j<Jal f'lil'{ flP p111·c,11r:d 
inforr::.1tion c;i::·.paiqn and 

a cc,. p Li h 1 r~ con'> 1 :n: '! r · l "v '' I . 
?4 

through h;n d1··•r~ 1 op1:1•nt t no h: an 
a r rd 11 r. t i ci n 'J f u ir r" n t r.: a r k r: t 
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Ho~ever. it should be stressed that 
achieved only over a long ter~ period and with 
financial support. 

such a goal can oe 
non-stop efforts and 

The availabilitv of tylosin, produced by a locally 
established plant, ~ay sti;ulate the Indian firms active in the 
poultry field to undertake an information ca:7ipaign aii.ong the far;ners 
with the aim of introducing the use of tylosin as a feed additive in 
lhe poultry sector to i~prove the rate of growth and to increase feed 
efficiency. as well as to prevent diseases. 

Contacts established during the field visit with 
Venkateshwara Hatcheries Ltd. a company belonging to one of the main 
Indian Industrial Groups active in the poultry industry with its o~n 
country-wide distribution network, confirmed the positive attitude of 
the Indian industry to i;artecipate in and to s:.;Jport the r:odernizaticn 
of the local poultry sector. provided that the active ingredients are 
available at cc7petiti~e prices. 

Under the assumption that tylosin can be ~arketed at a 
price consistently lo~er than the present one, the potential lccal 
de~and can be esti~ated by working on the following data a~d 
assur;;ptions. 

Presently the Indian poultry sector consuii.es around 4 
million tons per year of feed. 

By applyi~g the average tylosin dosage. used in disease 
prevention and as feed additive to i~prove the poultry breeding 
perforrnace. i.e. 50 g/ton of feed, the potential local de~and could 
a~ount to 200 ton/y of active tylosin. 

r~SSti'7iing that only 10/ of the present Indian poultry 
sector will use tylosin in i'::proving the feed effici.-::r.cJ' and in 
preventing diseases in the next }ears, the expected tylosin d~~an1 
will te 20 ton/;. Ta~ir.g into consideration the characteristics of the 
!r.dian pollltr; sector". said figure can slowly incrc:ase in tr.·' ~·erlit:'.I 
tern. 

3.3.2 [ndi;i: P.-ic~. 

P~r: pre"•'rl~ tylosin :-:'.ad;r:t pr"ice in ln.Jia i~ cu.:,i"t•:ntly 
hi<;h if rc-·pa1·,·1j tc t~-,~ fir:;:ncial c<>p;-ibilit.i•:·: of tf),, pr,:iltr·: f;:r ··r·:;: 
this di::,<n 1:r-.!r;•:s iL diff•i:;ion ,:nd th,, Sf';L,··· . .::tic w 0 • 

tylnsin). 
'/ i ~.it . i :; 

fh·: str·'.:\:t 111"•' <if tj'l1)Sin ~'.-.H"k.:t p·iu~ (1>:1· 1:nit 
;:u,>rdin-1 Iii th•: infor~atinn rollrctf;,! 1L1r·irq 

t ht• f () 11 I ;"toJ i ?1 1·1: 

?5 



F.O.B. purchasing price 
(USA, spot contract) 

Transport 

C. & F. import ~~ice 
(Bombay port) 

Import Duty 
(115% of C. & F. price) 

Import price 

Financial costs 
(interests on 3 months deposit 
of C&F import price) 

Total 

Formulation at 50~ 

For~ulation and distribution costs 
(including profits} 
Selling price 

116 USS/Kg 

4 

120 USSjKg 

138 .. 

258 USSiKg 

7 " 

265 USS/Kg 7155 RpsjKg 

3578 

422 II 

4000 Rps/Kg 

Starting from a selling price consistently lower than the 
present one, assumed 1800 Rps/Kg of active tylosin content in the 
final product, which represents 45~ of actual selling price, the 
ex-factory price is the following: 

Selling price 

Active tylosin in formul~ted 
product (at son 
Formulation and distribution costs 
(including profits} 
Market penetration campaign 

Total 

Excise Tax (15.75 ) 

f x-f actory Price 

18GO Rps/Ky 

3600 

-422 

::_l§.§_~--

3012 Rps/K~ 

.-474_____ --

2538 Rps/Kg c 94 USS/Kg 

In the financial analysis of the Project the ex-factory 
pr1cn of 2538 RpsjKg has b~rn ronsidercrl. 

In addition, rr~vcn11es from local market salPs have been 
calrnlate<l assuming th,1t at foll capacity oprration of thr plrint only 
5 tnn/y of tylosin '1re <,old in India, which is considen'.d to be 
c.rnt.io11-; forrrast for th" Projrct. 
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3.4 Plant Capacity 

The Pro~oters of the Project have preli~inarl1 designed 
the process equip~ent of the plant, with a nominal production capacity 
of 108 ton/y (see Chapter 6. Project Engineering). 

abroad. 
India. 

Al~ost 95 of the production is expected to be narketed 
mainly in Europe, and the remaining 5: (namely 5 ton/y) in 

3.5 Conclusions 

Results of the market survey carried out on tne considered 
geografic areas can be surn~arized as follows: 

- fhe Western European market appears to be too limited and steady to 
fully absorb the export output of the plant (103 ton/y at full 
capacity). 
The presence of consolidatej producers. well known and active on 
the 1..arket with adeq110.te distributicn networks, lir;its the 
penetration of a ne~ prod~cer. 

- Eastern Europe represents a good potential market, but local 
productions, already existing in Bulgaria and under development in 
Poland, have to be taken into account. 

Indian market is eotentially large in the long term: tylosin 
consu~ption growth lS however conditioned by the ~odernization of 
poultry industry and by the enforcement of poultry far~er education, 
ana 11mited by i~port restrictions. 
In the ~ediu~ term the tylos!n demand is expected in the order of 20 
tonjy. 
l·:oreo·;er. a 
setting-up of 
of co~~r:rc i al 

succesfull renetration of these markets requires the 
an adequate distribution network or the establish~ent 
agrei::~.ents with well-introduced distributers. 

- Price is a key factor to sti~ulate the tylosin consur.ption and the 
renetration of a n~w proiucer into the different markets. 

do r.ot 
if the 

by a 

!n cor.cl11sion the tylosin r:1ar~et per-specti·;es 
apr,~ar to be very attractbe fo~· a new producer, expecially 
plant is located far frn, the main markets and not sup~orted 
;.;id•~·spn~ild cc, ··,•rri.;,I :1•·t'.-.or·;.;, i!S the Project under analysis i·;. 

!:r;·,·;c:u. U-·· r~~·!L:n Pro:i:ot.er-, Uf3 Gro11p, clair1s to have 
-; : ,1 r t 1: d < r, n t a c L .,.; 1 Ir: ·: n ·· • : t. u r op can ch r: ~·Ii ca 1 g l"O u ;1 '· • ~di o ha v r: 
•:,. p n• s •; r· d t h .. i r i n t ': r r: ·; t i n p :i r ch a s i n 'J part n f U1 f' r r"O j r: r. t pro 1 f11 c t i on . 
1)~1 tL,·· L:i'.~ir, <Jf .1 :11:·.·1 f·:r"··1 ··1;pf)ly contr-rict. 

In p::rti·11!:1r". r!ur:chst Gr·1i11p, who 
1:'.;l:!ill i',ht:d ;in ir,dT tr·L,l rnnpf't·at. irm ·.-.ith UB 
~';ir·t.ic.1J];,,-]; '"iliir<j to t,ik•: over al~.w;l all nf 
(:20 iCO tc,n 1) ·:~:ri to c·ir"k•'.t it thro11r1h it.:. own 
( ·-, •'.·-~ j". r:n•'-1. 8) . 
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Hoechst Group is a large chemical Co~pany. with the Head 
Office based in Ger~any. but with production faci~ities in Germany 
and also abroad and a world-wide commercial network. 

Hence the final market should not be limited to the areas 
focused in the study, but should include also those countries where 
Hoechst might find co~~ercial opportunities. 

Relevant to the Project revenues, the following prices 
have been considered in the study: 

- In India, the assumed ex-factory price of 2538 Rps/Kg active tylosin 
(equivalent to 94 S/Kg), which would reduce the final product 
selling price up to 45: of the present one. should allow to increase 
the rlomestic consu~ptions from l-1.5 ton/y (consu~ption level 
recorded in the last years) up to the 5 ton/y envisaged by the 
project Pro~oters. 

As for the export. it has been assumed a F.O.B. price of 82 S/Kg 
(active lylosin), which means a C.I.F. price of 85-86 S/Kg at the 
receiving port, almost equal to the mini~um market price presently 
paid in Europe for the Bulgarian equivalent. 
According to th~ Indian regulation, an incentive 
the F.O.B. value is granted by the Government, 
export: by considering said incentive the revenue 
per unit of exported production is 94 S/Kg. 

?8 
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4. HAlERIALS ANO INPUTS 

4.1 Raw Haterials and Chemicals 

Tvlosin Tartrate is obtained by a batch precess divi~~d 
into two Phases: 

Phase I- Fer~entation of "Streptomycetes Fradiae" strain in sterili 
zed brnth. undt:r tercperatur·e, pH and .:ier-ation contrnlled 
conditions. lhe inoculum strain is initially prepared in 
laboratory and then introduced in the pre-fer~entators. 
wh\:Te the strain r"t:prnduces and incr-eases in ·;olt:":"e. Or.u: 
the r.:quir·d ::'ass is reached. it is t1·ar1sfrn-ed into tht: 
fer~entat~rs ~here the fylosin prodLlction is obtained. 

rhase 2- Fi1tr·atiori of the for:;-.;nt;;.j broth. T~•losin 'lil'.'f·nt r,;;:.,;.J:.-
ar:-J Cr"i~t;i.1lizatirrn. tr.:at:---.ent ·.-~en t<:r·t.:r"ic .:.cid ,:·-.i. 
fir.all:.-. iyli~sin T2rtrate reco·;;:;r·J ::r-..i pca·ific;;ticri. 

1re r·,;·,: ::-.lte:rials ar.d che1icals r1:c:1ir·•::d for- the Tyi0sj:1 
p ,-o duct i c n ar-e a·; a i i ab l e i n Ind i a • but i t i s r, ~ c es s u y to ca rT y out 
laborator1 tests ~ith locally available in~uts in crder to assess t~e 
jt,-ain ~erfor~a~c~s: tre5e tests will b~ CJrried cut by Phar~achl~ 
Er·,gineerir.g d1irir"] the design phase of th;:: plc:nt ard z,r·e - included i:-i 
the k~cw h0~ cost. 

The i -- :~ o r"t an c ~ o f s 1: ch t es t s ~ ~ r,:: l ,j l ,~ s t r· es s r: d a s U: ,; 
;:er·for"~~ances uf th.:' f,::c~ntation process ar.~ strictly ,-.::atr:d ·.-1ith u~.: 
;~hat"actuistic::; of th~ so:~e raw nterials (sri1a oil, ::oj-a ::·eal. fi~h 
-.;al. cor·r: :--eai. corn gluten), v.hich ,-:a:; ,'2.r"J accor·din•J to rJiff':f<::nt 
:::riurc.;s. 

/'.cu;r--ji~·; tu ·,;rnt ir,,Jicated b; r·hz,,--··achi:·1 
p r '? ~ ': s ': l i U: n ::; :1 ,- • . t h,: s ~ r a i n ~ c r-f o r ~ ar, c r: s h a ; .; 
~:t11111r,3 ,-.~,., :--<it•'nals 1.-a1Libl.: in f1Jt"0~-:. 

r_ :·~ q i n t~ r: r" i n q . 
b·:~n tt:S t~·i .,., 

~) _, 

I:-1 tr-.:~ ~-~~~1·,J·.'·~(/ 
-! ~, : : .. : ! i ·: ,·: ~ JJ l . : L r, ,· ~ _:. ,_- .-. t (t t. ·-~ 

:.:1·~~·:11,- ~·-':,,,··! ~ ~·.! ~--.· 

f-'h,1: •: tt:t-: r.:-cr(-~S !lt j ii?~':', '10 l ·;,_·nts. ~1:1 ~·i 

. ': ." i '1 .,. 

I ~ . ~ ~ . : '; 
• ; ., 't 
' I"' .. 

:: ;, d ~·~.~th j 1 I ~ ! ) ~~ :; t .r' 1 ~/. ~ t 1 • ~'": • ·,., h i ( ~1 c ;! ~I ~ •• 

·;:iii:• L 
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. ; 
•;! I' 

~·~,: fr·1lr,····1·1'.r~ .. ;~·j ~~.·. !···i· ,'::~1· :.:i:~ :.r·i,_···. i'1 
l ~ . ! l ' : ( ;:r"i,·,, l 

• I -
't ••• 
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TABLE 4. I - RAW HAHRIALS AND CHEMICALS CONSUHPT ION 

Item 
Unit Consumption 
Kg/Kg Tyl.activ. 

Phase I - Fermentation 

- Soya Oil and Meal 5.5 

- Fish Meal I.I 

- Corn Meal 

- Corn Gluten 

- CaC03 

- Other chemicals 

I. 7 

I. 0 

0.2 

Total Cost for Fer~entaticn Phase 

Phase 2 - Recovery 

- Tartaric Acid 

- Caustic Soda (20/) 

- Methano 1 (I) 

- EthylAcetate (I) 

- Methy-Isobutyl-
·Ketone (I) 

- Phosphoric Acid 

- Other chemicals 

0 .17 

0.4I 

0.27 

I. 61 

4.67 

0.09 

Total Cost for Rr:covery Phase 

Unit Price 
Rps/Kg 

1.85 

100.0 

12. 5 

i. 9 

4.25 

220.0 

2. i 5 

10.5 

28.5 

45.0 

49.0 

TOTAL RAW HAHRIAL ANO ClltHICAL COST 

The above consu~pt ions. n~f e:n·i:d tn 
rapacity operation (103 ton/y of active lylosin). 
f~a·.-1 Matrrial and ChP!1ical rost eq11al to: 

54.73 million Hps. 

Unit Cost 
FJ>s/Kg Tyl.activ. 

th r 
l •'<:d 

IO. i:'. 

110.0 

21. 2 

I. 9 

0.9 

_l_L_Q 

156.2 

38. I 

0.9 

2.9 

45.9 

210.3 

4.4 

_1a.1 

350.6 

506.8 

p 1 ant':, hll 
to an ,~r: r.:1;: I 

fhi·; .:::'.•i1rnl ha·. hPf'n con·;idPred v;iri.diJ .. .:t 100 <iccor"rlir.r1 
to thr prndiiction of th1· pL1nt dtll"inq thr fir···.t :r•:.:r-·. rJf :•;;::·.1tinr1. 

( l) l ot;i l flpf Cor1·,11:.:i:t, i r;n. 
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4.2 Utilities and Energy 

The factory will purchase Electric 
Electric Power Pubbl ic net1.;ork. and Fuel Oil. 

I nen_1y fro::1 the 

The water requirement will be obtainEd from public network 
available at The Project's site. 

flectric Energy 

Electric energy is required in Fermentation and Recovery 
Phases for process ~u;;;ps. air compressors and agitatm·s. as 1o;ell as 
in Offices and laboratory for lighting and instrument powering. 

The total connected load is estimated 
according to the following requirements: 

at 2215 K\-!. 

,~qi ta tors 
,'\ir cc•-::pn:ssors 
Extraction and recovt:ry 
Offices and Labs. 

Total connecteJ load 

1000 kW 
900 " 
230 " 

__ 85 II 

2215 kW 

The unit consu~ption per kg of acti~e Tylosin 1s indicated 
in the following table: 

- r,'] i tators 
Air co::-:pres so rs 
Extraction and reco~ery 
Offices and L.ibs. 

25 kWh 
40 
12 
4 --- ------

8 I kWh 

fhr: r•r•"'SC:nt electric power fares at the plant loc,ition 
h;ive fF:cn appl i•: l t0 est im.1te the total yearly cost for" the Project. 

['1 i .• 
Ulnnr:c t r:d l ri.:•!. 
ccnsir:·tlt iw1. 

i r·11 I i;de:, 
~:nrl a 

J f i xr•d 
'J a 1· i ab I(' 

por'lion, on fh•~ basi:~ 
on f! • a c: cord i r~ '.l t 1 i the 

1.~6 mill ion Rps/y. 

0 t th~: 
(11·l!1.1 ! 

2.n nf ·did cn·)t h;!·. brr1 n a:;"u~;ied variahlP, foll<r~;lriq tt;,. 
pr"1~!·11t irin ·<I~ .~·11" nf th,. pl.nit: Uw n\r. ·ininq ?O.' h,1 h•···n u:1,..i 1 !· 
, .• ,j ! i l···l. 



The Fuel Oil consu~ption derives from the stea~ require­
ment~ of the process: the biotechnological processes require large 
amounts cf mediu~ pressure steam to sterilize the broth and all the 
nqJipments (such as pre-fermentators. fermentators. tanks. pipes etc.) 
which are expected to be in contact w1th the active strain. 

The ste1·ilizJtion should be carried out before each batch 
is inoculated with the strain and it will take appr~xiraatively 2.5 
hours. 

Taking int~ account the number of fer~entators (4) and the 
fermentation cycle (180 hours). the 5terilization should be carried 
out every 48 hours. 

Durrng this 
t"equired (approx. 17 
cansu~pticn (for other 
ton/h). 

period the supply of large amount of stea~ is 
tons), while in the remaining hotffs the stea:-i 

prncess requii·ements) is linited (appr0:: 1.3 

Different technical solutio~s can be envisaned to f~ce 
this particular aspect of the process and the selection 6f the ~ost 
convenient or1es is expected to be studied during the project de~ig1 
phase. 

For the purpose of the present study the installation of 
two boilers has been foreseen: the first one with a 15 ton/h steam 
production capacity, to be used during the sterilization phases; the 
second one, with a 1.65 ton/h capacity, for the running consumptions. 

According to these assumptions. the yearly consumption of 
Fuel Oil has been estimated, taking into account the specific 
consumption of the proposed boilers and the exp~cted load factors: 
1505 Thousand Litres/y. 

By utilizing the Fuel Oil prir:e rn India, 6.5 Rps/Litre. 
the cost for the Project amounts to: 

Thr: al;ove 
<iccounti~d for und<•r 
Costs'' CO~·lFP,R fable. 

9.8 million Rps/y. 

rnst, consirlered 
ite~1 "Utilities" 

3? 

var'able at 90 • has been 
of thr~ "St.:ind.:inl Product icin 
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5. LOCAlJON ANU SliE 

5.1 Pr0ject Require~:nts 

T~e ~~1n criteria takln into account by the 
selectinq the 1ont·:on of tr.e prc.posed plant are 
fo11owrng Project Requirc-:t:Pnts: 

Pror:ioters in 
baseci on the 

Lana Area: 10-12 hectar2~ Jre consiiered necessary to cover current 
and future 1eaui~ements for the process equipment 
installati0~ ~nd relevant ~ff-sit~ facilities. 
In c~~e eff1ue~t di~charg2 facilities are dVailable, 
1 and ren,1irement ca~ be reducea to 6-7 hectares (30.000 -
IQ . 0 0 0 sq . ~1 • ) 

Power: lhe i:roces5 power load t0~,firef!ier.t is 3.ocr; kW. 
fh~ possibility 0f being connected ~o the Nat!0~al 
Ele_'ric tieb:ork wili reduce the investment c0st for !J-J>1;2r 

gEnL.at'.cr: to th~; minii"ur:: stand-by capacity. 

Water: Th::: total f:·csh wa+.er cor.surr.ption of the p1a11~ is 
estimat~d at ~.GOO ~l/d. Takiny into account the 
rEcyclins, the net consumpt~on is !.000 Kl/o. 

Climat~: The ideal cli~atic conditions for thE: process would be a 
te:::peratut·e not e~ceedir:g 25 ·c for at least iO months .1 

ye1:-. {,-;, it is ,jiff;cult to find sites in th~ c2nt1-.1i 
part ~f IndiJ ~hich ~2et such c0ndition~. according to the 
in~ication provided by the process licensor (Pharmachim), 
~ higer temperatur~ of 32 ~c has been considered, taking 
into account the need ts increase the cap~city of the 
chiiiing f(lci1ities of the plant. 

Effluent: The effluent tr2a~ment requiremen~ of the plant ls 
Axpected to be in th~ order of 450 Kl/d. 
fhe possibility to d.ilisc.; existir,g treatment. facilit••':.. 
~il~ reduce the inve:tment 1·ost of the pr0ject. 

franc;::io··t: As trF' project i; export.-:JriE:;ited, th(~ proximity to major 
ports .. 1ou1d i:e :i pLs advar.ta'J;; point for Lhe plant. a: 
well as easy access and good transpurt facilities. 
In a:!rjition, ~.11itaLle access facilities are necessarv 
Gurirq L1;_, ;ro-,pil-;r.,:ntazio:1 phase for th2 del iv2r·y of "larsr 
sl10i i~pJ~ted c~uir~2nt. 

Hoqsin9: Well d.:.,·e1.;Fd r1:sidr:nti:il facjlitir:~. are ncce~qi·/ 1r, 
;1rnximity tc thr: plant site for· the ilcc0;;-,odatir,i; r>f 
c:::pl y•·r·::. ;inr; their f.:imi.lie:>. 
f1; i b 1 c t. r .-: n s r r 1 : t fa c i 1 i t 1 ;: s n c: a 1 ~. o n e c e s s a ry t o ,- L h ' 
., ta f 



01;;'" .. ent alternative locations had been investigated by 
the Project·~ Pi·c: .. -itu, in order to identify the most suitable one. 

In particular, three locations had been considered in the 
~arnataka State (where the UB Main Office is located) and other sites 
in M~harashtra State (\.here there is the main west coast Indian port 
of Bomb2y). 
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5.2 Locations in Karnataka State 

The locations examined are the following {see map included 
in Annex 4}: 

A - Shivasamudram: 120 km from Bangalore 

B - Between Madya and Srirangapatna: 80-100 km from Bangalore 

C - Kushalnagar: 200 km from Bangalore 

The locations in the Karnataka State have been considered 
for two main reasons: 

I. The climatic conditions of the area are more suitable for 
process performances, especially with regards to the temperature 
requirement of a maximu~ 25 ;C for the major portion of the year: 

2. The UB Main Office is located in Bangalore and if Project is 
located in Karnataka State, this will facilitate the supervis~on 
activities of the Indian Promoter. 

The results of the investigations carried out on the 
identified locations outlined the following disadvantages: 

- The supply of Electric Power to the extent of 3 MW from the State 
Electricity Board is not available and therefore an appropirate 
Power Generation capacity should be included in the Project, with 
the relevant increasing effect on the investment cost. 

- The availabilty of fresh water cannot 
foreseen by the Project and there 
facilities. 

be assured in the quantities 
are no effluent treatment 

- All the locatioris are far from the ports and this 
trasportion co~t of the exported product and 
equip:rir:nt. 

will increase the 
of the imported 

For the above reasons the locations in Karnataka State 
were con~irlercrl not suitable for the Project. 
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5.3 Locations in Maharashtra State 

In order to identify possible Project locations in 
Maharashtra State, UB Group approached the State Investment 
Corporation of Maharashtra (SICOM) which suggested different 
alternatives in the Pune as well as in the Bombay area. 

Annex 4): 
The following have been investigated {see map included in 

- Talegaon (within 20 km from Pune) 

- Mulshi (30 km from Pune) 

- Kurkum (70 km from Pune) 

- Taloja (about 50 km from Bombay) 

In all the proposed locations Electric Power and fresh 
water up to the extent required by the Project are available. 

The main results of the investigations carried out for 
each location are summarized hereinafter: 

- Taelagon: - clima~ic conditions are favourable; 

- Mulshi: 

- Kurkum: 

- Taloja: 

the site is near the Bombay-Pune Highway and therefore 
access to Bombay Port is assured. 

climatic conditions are favourable; 
the site is along the new road, under construction, 
connecting Pune to Bombay-Goa Highway; 
the nearest port is Navaseva Port; 
907, of raw materials can be available fron Konkan Belt. 

climatic conditions are adverse; 
no effluent treatment facilities are available; 
considerably distant from Ports and from Raw Material 
Sources. 

fu11y developped industrial area; 
water treatment facilities available; 
well connected to Bombay Port with Highway (50 km); 
near to raw material sources; 
two satellite townships (Vashi and Panval) within 30 
minutes drive, where accomodation and eoucational 
facilities for the employed staff and their families 
are ~vailable. 

From the preliminary screening the Taloja location 
appeared to be the most favourable one. lhis was confirmed by lhP 
discussion'> with officials of the State Investment Corporation of 
Maharashtra (SICOM), of the Maharashtra Pollution Control Board and of 
the Maharashtra Industrial Development Corporation (MIDC). 
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Several industries are already in operation in the area. 

such as an A::i:nonla-urea plant, light rnectianlcal industries, etc. 

Two plots are available in the Taloja Industrial Area, 
suitable for the Project purposes (see map included in Annex 4): the 
first one (Preference I) is about !3.6 hectars large, flat and cle~n; 
the second one is smaller (about 7 hectares), partially covered by 
shrubs and trees. 

UB Group ls evaluating in detail the two alternatives and 
a final decision is expected to be reached within the next months. 

The lower cost for levelling and site development and the 
additional space for future expansion are considered in favour of 
Preference I with respect to Preference 2. 

However. even if the total acquisition cost is 
substantially higher (the unit cost of land in Taloja industrial Area 
is 200 Rps/sq.m .• considered high compared to the cost recorded in 
other locations) the Ta1oja location has been selected by the Indian 
Promoter, due to the infrastructure and industrial facilities 
available. 
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6. PROJECT (NGIN[£RING 

6.l Scope of the Project 

Purpose of the Project is to build-up a factory for the 
production of Tylosin Tartrate in India. 

The factory will be located in Taloja Industrial Area. 
about 50 km froc Bombay, in Maharashtra State. 

Within the battery 
facilities required for the 
installed, namely: 

limits of the 
production and 

- Process Plant nachineries and equipment 

- Utilities production and distribution equipment 

- Offices, laboratories and wharehouses 

factory 
operation 

a 11 
will 

the 
be 

- Other services facilities, such as canteen, roads and parking areas. 
entrance guard and fencing, etc. 

The producti0n process will be based on the know-how 
developped by the Italian Promoter, Pharmacnim Engineering, who will 
also supply the strain, carry out the basic design and provide 
procurement services for the imported equipment. 

The nominal capacity of the plant is estimated 108 ton/y 
of active Tylosin, equivalent to 116.5 ton/y of Tylosin Tartrate. 

The Indian Promoter, UB Group, will supervise the 
ir:-:plementation activities. Indian Firms will be char-ged with the 
detailed design, civil works, supply and construction of locally 
avail?ble equip~ent. 

Raw ~aterials and other production inputs will be 
purchased in India: the Licensor, Pharmachim Engineering, will test 
the process perfnr~ance with locally available raw material. 

The major part of the production (103 ton/y) will 
exported to Europe, through the Bombay port, while the baL1nce will bt: 
co~~rrcialized on the local market (5 ton/y). 

[)etails on the Technology. Tcchnoloqy and Engint:erir::1 
Costs, fq1Jip:1;;;nt Costs .rnd Civil lnginr.r.ring \..'arks are inclucied in th" 
following paraqraphs. 
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6.2 Technology 

6.2.l The Production Process 

Tylosin, like many other antibiotics, is produced by a 
fermentantion process followed by extraction and purification. 

The production process foreseen in the Project is based on 
the technology developed by the Italian Promoter, Pharmachin 
Engineering. Detailed description of the proposed process has not 
been provided by the Licensor, whu was reluctant to disclose 
confidential data on the technology. However. on the basis of the 
preliminary information provided and disc~ssed during several 
~eetings, it is possible to conclude that the proposed process is 
viable and in line with the state of art of the technology. 

There are no pubblications describing equipments or 
operat~ng conditions currently used for production-scale tylosin 
fermentation, extraction and purification. Information on the 
production process can be drawn from the original patents and from 
several scientific rapers, treating some specific aspects of the 
biosynthetic pathway or the influence of the components of the media. 

6.2.2 Fermentation process 

The fermentation process includes several steps. which are 
shown in the following scheme: 

[Laboratory] Lyophilized 
culture ---> slant ---> 

[Industr. plant] <-----
i 

filtration 

fermentetor <--­
(product ion) 

50-300 me 

inoculum 
cultivation 

& 
pref ermentetors 
(vegetative) 

5-30 liiC 

.1 
"-----> filtrate broth to extraction 

/\. Inocult:. preparation (from the lyophili1ed culture to the 
vegetative cul t1ires). 
All the operatio~s described in this and in the following section 
8 must be carrird out employin~J aseptic techniques. 
The t.ylosin-producing cultures are stored as lyophilized pellets, 
which are usrd to plant first-seneration agar <;]ants. 
Several fon1i1Jlat ions for aqar slant media havr: been described. 
The slants are inc11bat0d at ?.8 :c for 10 days and then ston:d at 4 
:c until used. Spore suspr:nsions obtained from the aqar slants an: 
w,ed to inoc1Jlatr: 1 ici1Jid vr::qr:tativr rn£>di1rn1. Sr:vr>ral ve~ietativf: 
mrdia havr twr:n dPsr.rihrd. 1~rrobic qrowth of I.hr~ veqetative mrdiu~1 
i:, carrii:d 01Jt for 48 hr and t.he rrsi1ltin~1 sw.pPnsiori r,f vr:~.irtativr: 
myceliwn i:. usr:d to inou1J;itr a veqetativr~ prr~fen;1pntnr which ilftr:r 
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• 
growth is transferred to the production fer~entator containing the 
pruduction ~ediu~. The vol~~e of the vegetative inoculu~ is abc~t 
s-10: of the fer:-entat ion :•-.;dit:'.7!. 

S. Fermentation ~edia and fer=entation conditions. 
There have been relatively few descriptions of ~edia suitable for 
production of t1lcsin and there have been no publicatiory 
describing detailed ~edia optiraization for co~plex ~edia. Fro~ the 
li~ited inforcation published it would seen that a co~plex ~edium 
needs a source of early assirailable carbohydrate. an insoluble 
protein source. ~ineral salts and a lipid source to supply energy 
and precursors during antibiotic sunthesis. rt has been described 
that specific uptake rates of glucose and phosphate have a 
depressing effect on Tylosin biosynthesis. information on the 
relationship bet~een operating paraneters and tylosin production is 
linited. Host studies appear to use operating te~peratures of 28-30 
;C and a pH near neutralit;. The fer~entation is highly aerobic and 
the volu7e of air used is of the order of one volu~e of air per 
rainute per volu~e of cu1ture ~edium. A ~eries of para~eters ~ust te 
recorded and controlled during the fermentation: pH, teffiperature, 
agitatio~ speed, air flow. pressure, dissolved 02, exhaust 02 and 
C02, fer~entator weight. foa~ level. Other para~eters are checked 
in the laboratory o~ sa~ples drawn fro~ the fermentator: 
concentration of nutrilites (sugars. organic and inorganic 
nitrogen), microbi?l concentration, antibiotic concentration. 

6.2.3 Pro~uct recoverv 

Upon co~p1etion of the fermentation, the ~y(elium and 
undissolved solids are removed from the fermentation broth by 
filtration, generally using vacuum rotatory filters. Filtration 
efficiency is i~proved by the use of filter-aids such as diatomaccous 
earth on the surfac~ of the rotatory drum. Considering the physico 
chemical characteristics of tylosir, this product can be re~oved fro~ 
the filter~~ brat~ e~ploying either extraction or absorption 
techniques. Foi· the recovel"y of tylosin by absorption techniques. 
ion-exchange r~sins of acidic character can be used. The ~ost employed 
technique fur srparation of tylosin from the filtered broth is the 
extt"action with watcr-i~~iscible solvents. The filtrate is adjusted to 
a ~eak alkaline value (pH 8.5-9.0) and is extracted in a 
countercurr~nt centrifugal extractor. The water-i~~iscible solvents 
::;os~ consu-,inly \Jsr:d are esters (e.g. ethil acetate. butyl acetat.~) 
or ketone'.: (n.•J. ~·~thyli::ohutylketone). If nec;:;ssary a do11blt: 
extraction i~roc•:ss can be used. transferring tylosin fro~1 the soi·.:ent 
into an aq::··:rw, 1:ha'.:e at acidic pH and than again at alkaline pH to 
th-: sol v r n t . i :1 t. h i s -.,.; a y U: •: f i n a l so 11 J t i on cont a i n s th r r. n t i h i 'it i c 
at. high i:nr,r1:1rr-;1i ion.· lhi:; solution is rlarifit:d hy itdditic!n nf 
rhMcoal foll1•.·::d hf filtrat.ir,n. The antibiotic c1n h: p1·r:cipitat1'd :::~ 
tal°tratr ;:r!dir:q t.ir·tar"iC :Cid to tht> sol11t.ion. rhe crystal~ ;·:1·;• 

r";;:::ov!:d b; fj l t 1-.:t inn. 1·1a•J;r:rf ..,.1ith a s;;~a11 a::·ount. of a s01'l•·nt. (•'.CJ. 
·~::th;inol) .. 1r~.i dri•·! ;it t"on:1 t1:~T•:rc1ttffi: 1md0r· r•'rft1(f'd pn°·;c,1;1·0. 



6.2.4 Ty1osin assa1 

Che~ical and biological assays have been described for the 
a~say of Tylosine. These methods suffer from the proble~ that the 
presence of tylosin-like components also contribute to the assay 
results. A high-performance liquid chromatography method {HPLC) which 
will allow the quantification of tylosin and related components has 
been described and should be the assay of choice. 

The process above described is drawn from data reported in 
patents and in the scientific literature. Obviously, industrial 
processes have been developed optimizing the operating conditions and 
represent the specifi know-hows, kept strictly confidential. of the 
producing companies. 

The following co~i7lents can be added. The original ~.S. Pat 
3178341 {1965), assigned to Eli Lilly, indicates that strains of 
~trepto;;-:yces Fradiae rrnRL 2702 and URRL 2703 are the producers of 
Tylosin and of its degradation product desmycosin. ,\ subsequent US 
Pat. 3326759 {Eli Lilly) clai~s the prodLlction fro~ the same strains 
of macrocin and lactenocin. A patent for an improved µrocess for the 
production of tylosin (US Pat. 3433711, Eli Lilly) claims that in 
presence of app~opriate described precursors and in a defined mediu~ 
the strain NRRL 2702 can produce from 4000 mcg/ml (without precursor) 
up to more than 6000 mcg/ml of tylosin. 

These data indicate that the original wild strains are 
already quite good producers considering that generally for other 
antibiotics the initial yields have been murh lo~er. It is general 
knowledge that the effors aimed at improving ~ntibio~ic production are 
carried out in three main ways: 

I) strain rando~ mutation and selection of the best 
antibiotic-producing mutants; 

2) selection of nutrients; 

3) optimization of operational conditions. 

lh<: result of repedted and co;r,bined applications of these 
techniques represents the know-how developed by an industrial 
laboratory for the production of a cei-<.ain antibiotic. It is 
i~pnssible to establish Jn paper the value of described process 
hcca11se the level of co~petitors is generally not kno~n. Furthermore 
there is alw.1y'.: the possibility that sorcc COiT:petitors r.011ld rr.:id1 m11Lh 
hi ~iher l e;r ls. 

Raw ~aterials for frrmcntati0n ffiay r.onsir,t in a larg0 
v.::rir:ty of r.a!°t;on anrl prntr.in so11rces, the SWJ~iested co;:;position heiwi 
thP n~r,u]t of dfnrts of yirld·; opt.ir.ii1ation · .. 1ith a ',P1Pr.tcd str-.in. 
r h • ~ d fr c t o f ; : •, d i ii comp o s i t i n n on t hr~ t y 1 o '., i n y i e l r! o tJ t a i 11 r: d : 1 ·; i n q 
!hr• oriqina] ·.f1·ain rlf\f<I 2702 j<; '.hO\o!rl in !ht> foJ]o·,.1inq tahlP. 
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TABLE 6.2- EFFECT OF FERMENTATION HEDIUH COHPOS!1ION ON TYLOSIN YIELGS 
USING TllE STRAIN NRRL-2702 

Composition of 
ferr.i. rr:ediu;;1 g/] 

Crude glucose syrup 
Beet molasses 
Blackstrap ~olasses 
Starch 
Crude soybean oil 
Baker's tJutriso; Flour 
Soybean rieal 
Fish meal 
CSL 
Yeast extr.1ct 
B. Yeast 500 
Casein 
(til~4) 2HPO-i 
rJar;o3 
CaC03 
fJaCl 

Yields 
(+ precursor) 

20 

15 

3 
2.5 

250 

2 3 4 

20 20 
20 
40 

30 30 
20 

I 7. 5 
5 

20 
IO 

0.4 

2 2 
l 

1.000 4.360 3.395 
6.000 3.830 

1) US Pat. 3,178,341; 2) First publication: J.M.Mc Guire et al. 
1961; 3 and 4 US Pat 3433711. 

In the process offered by Pharraachim Engineering the main 
carbon souce is the crude soybean oil (which is consistent with 
scientific data showing the effect of oils on tylosin production) and 
the ;iain protein sc:in:.: is fi~h c.eal plus corn meal and corn glut~n. 
It is to be ~entione~ here that fish meal plus corn meal and corn 
gluten. It is tn he r;r:ntionr:d that fish r::eal is often used in 
fr:n:~entatinn proces~,es. b11t its effect in terc1 of ferr.ientation yields 
is q11ite 'Hriable. r!•:p•:ndinq from the producer. In any case the ra1·1 
riater·ial<. for frr:>-enLitinn shn1ild he chixkr:d in lahor-atory fer:n('ntors 
(or b;;ttPr in pilot phnt) in ord•:r to establi:;h if they are s1iitablr 
for tylosin prcd11•tinn v1ith ,: qiven strain. 

43 



According to the technical data provided by Phar~achim 
Engineering S.r.l. the production capacity of the proposed plant can 
be calculated as follc~s: 

Fermentation cycle: 180 hr 
Fermentation volu~e: 9~ ~c 
Fermentation yield (harvest): 10.000 g/ml 3: 

Recovery yields: 73~ 

Production of one fen;;entation batch: 657 kg (activity) 

Yearly production of one fermentator 
(41 cycle, !I ~onths): 26.94 ton (activity) 

Yearly production of fol!!: ferilientators: 107.7 ton (activity) 

As far as the fer~entation yield is concerned (10.000 
g/ml) the figure has to be considered much higher than the usual ones, 
but not irrealistic. 

Considering the transformation into tylosin tartrate, the 
weight of the final product can be calculated as follows 
107.7x991:916= 116.5 ton. (or more, according to the purity of the 
final product). The potential productivity of the plant has been here 
calculated assuming that the plant will operate pratically all over 
the year (II months plus 2-3 weeks before starting the yearly compain 
and I week for the extraction of the last batch). An evalutation of 
the possible lesses due to contaminated batchs, mechanical and 
electrical troubles and to other problems (e.g. possible shortage of 
some raw material) should be made for an assessment of the realistic 
productivity of the plant. 
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6.3 Technology and lngineering Costs 

Tylosin pr·oJuction technoloqy will be pro·:ir! .l L)' the 
Italian Pro~oter (Phar~achi~ Engineeri~g) together with h~ strain 
selected. according to the yield characteristics indicated a ave. 

In addition the Licensor will test the strain with lccally 
available r·aw i7:aterials. in or·der to assess the actual predt:cti·;ity of 
the plant. 

Pharmachi~ Engineering will also develop the basic 
engineering of the plant. which will be transferred to an Indian 
engineering firm. ~hich will charged with the detailed design. 

As far as the !nvest~ent Cost Estinate. 
basic and detailed ~ngi~eering costs have been 
Project evaluation. 

knc-.-;- he,.,.;. 
ccns i<kr-~d 

strain. 
in Ue 

Acconiing to th·~ ir.dian la-..... expen~es in fon.:i1,11 1.tu-i-enc, 
to purchase kncw-hGw and engineering services are chargeJ ~ith th~ 
following duties. to b·? paid in local currency: 

Witholding Tax : 
Research & Develop. C~ss: 

15. of Know Ho;.1 and Basic Engine;;ring Fees 
5' of Know Ho·w and Basic Engineering Fees 

The Technolcgy and Engineering cost esti~ate. provided by 
the Project Pro~oters are su~marized in the following Table 6.3. 

Tl\BLE 6.3 - TECllNOLOGY ANO ENGINEERING COSTS 

Foreign Local Total 
Item description lJ!LL _lt_BQs ~LUS L LJlLl_ 
T r:chno lo9y 850 9.99(*) 

Strain 950 

Basic En') i n.-:er i rH:~ 650 3.51(*) 

f;etailccl f. r~(J i rE:r.> r· i r;u 21 . no 
Contin<Jenr:ies _3_" _Q s. 

Total Know how & I n~J. <:osts 3 450 37.55 I . 3<JO 4.840 

i h» .:t:r;,": .. ·ti···.:t•'', :1,-0 rnn·.iderr·d 'J111r~d :1" f.11· .:" thP 
r·nqinr•r:r·iri'j :-,.:,.'Jirr·:, (ti .. .,ic ::ri•i rktailr:d), l<1kinq intr1 .:r<r;1:nt th» 
[1it;1l !fl':··'.!'~··nt r;f th•: ~i,.r)j•, rt: b;1:.ic r:111jirwr>rin<J ::r r ()1Jr1! ·. fflr ·i.2 
r1f f'];,nt fq'li~:·>rit rrJ·.r. ·!r>t.:ilPr! »nqirir:rrinri .:::r)IJrll', fr:1· ·LG 1Jf 
PL:nt. ir;11i;·;·nt ::r;rl r.i1i! f'.1•i;'.,•·r"in•1 \.!1,d:. r~l:.t. 

'r '1.l 



Technology and strain costs see~ to be consistently high. 
if co~pared with ~arket prices applild to similar processes in the 
biotechnology field. taking also into account that the patent of 
tylosin is already expired. 

However. it should be noted that the technology is 
actually in the hands of a very limited number of Licensors. the ~ain 
one (Eli Lilly) controls the ~ajor share of the world market and see~s 
not available to transfer the know-how. 

The Pra~oters have already reached an agre~ent on the 
indicated figures for transferring the technological know-how and the 
strain. 
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6.4 lquipment 

1he PL:nt ~·~.:ichi1wry and Equip:::er~ rcquir·e-J for· th;: Proj~:t:t_ 
has b:::cn assessed Lin th·: b1sis of prel ir:iirn.r1 inforc:atic~1 i]rovidc::} by 
the Pn;ce::.s Licensor {Phan::achi;n Engineffing). 

lt shct1;d be stressed that technical data av.::ila'.)]e are at 
a ve1"y' initial Jesi0n stage and that Pharnachir:i Ensineering kept r:Lire 
detailed information strictly confidential, in order to avoid the 
disclostffe of ;.ajor" prncess characteristics and performances. 

l hi~ 
specifications ar~ 
of the project: 

M1in Equip~ent List 
i~dicated hereinafter. 

<tnd relevant general 
fer the rlifferent sections 

PROOUCllON EQUIPMfNf 

Quality Control and Laboratories 

Micr:jbiologic.11 L::borator; for strain :::aintenance and selectt:.j 
str·ain tests. tot:.: :itilisr:d :o,- the preparation of the inoculu::1 
f Gr i r: du s t r· i a l pr c duct i on . 
Every t.,.,,o :JJJ~· Th·? Laticrator; shall rrovide ?-2.5 i of cultui·e 
containing tn~ Saccaro~yces fradiae. 

Chern i ca l Labor a~ (' ?' y for process t es t i r, g , r a 1-.' mate: r i al s t es t i n g 
and research activity. 

O:.E: co;;:ruteri1Pd fer::-entation Pilot Plar.t: 1.000 l capacity. 

fermentation Department 

n.4 Pre-~ef~[ntatars: 10 cu~- aeo~~lrical capacity each, 
r:qL!i'lalent to 7-.?, c1i.r'.i. •·;oi·king _.:;-iacity· each. 

n.4 Fer~·0nt.1t1:·r·:.: 
r:q11i'J;·1r:nt t.u 90 c1J.':1. 

I I 5 c 1 J. rn . (_) '-' r, ::·et r i ca l 
workin~ rapacity each. 

capacity each. 

n . 2 Ster i 1 i ;at i c n Lrn ks : I 0 c lJ. r:i. CJ·~ r.G: t .- i cal cap a c i t y ca ch . 

n.? 1: .• 1··:»·,( :-;,·,,ih i.:r1k»: 91) r:1.r·1. -..;.,,.~:ir<'j tc:p>I· it·,. •-.:1 !1, ··q11ipi•r:d 
·,; j f h ,irj j t ;1 t 'I:' ,,;,. j • ,')] j l:'J ',_1 ',fr I. 

r 1 • ? ;. , it .: r" i ·;,:, ' 1 f 1 ! t .. 1 " : 

·.- .: r 11: i' ~ ; ; : ; : ; · . : r,, j , :·" r r ·;if i n ·I 
·iiJ \11.:: •. ,:r.,·<t •»:r:1. ·•;1.1i1T··if ·..ii!t; 
r·t·!1 :r-,1t i r.ri. 

r1.? !;:11k', fr·,- I ir •1 f i It· ,·.11 i1J'11th ',lr;r-.:-;P: 
, .. ;rh. Pfil1i;:;··I ·,.1:·ti .:qit.:fr,r' .:r.1'. 1i1;:·;Jir1r1 '·1"11-:·1. 

l (J ' I j . ' i . it'( 

I I ? I i r; ! I i .j. I i (;'I i 'i I :. t r-.: ( t ( 11 " : I (J ( I J • : I. ( r:f ,I( i t I . 
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n.: Reactors for salification: 5 cu.m. capacity each. 

n.2 Centrifuges (type Comicrndor): 250-300 K capacity, diam 1500. 

~.2 Fluid bed dryers. 

n.2 Stand-by Tanks: IQ cu.m. capacity each. 

J.1 Semi-automatic weighing and packaging system for finished 
product. 

Solvent Re(overy Equipment: 5 cu.m./d capacity, equipped with 6 
storage tanks for fresh and recovered solvents, 25 cu.m. capacity 
each. 

AUXILIARY EQUIPMENT 

Compressed air production and distribution system, equipped with 
n.3 Afr Compressors. 

Steam generation and distribution system: 15 ton/h 10 bar steam 
capacity. 

According to the indications provided by Pharmachim Eng., the 
process requires about 1.5 ton/h of steam on a continuos basis; 
in addition, every 48 hours a sterilization procedure lasting 2.5 
hours is foreseen, which requires about 16 tons of steam. 

Different engineering solutions can be envisaged to face the 
discontinuos steam consumption requirement: 
a. install n.2 15 ton/h boilers, one operating and one stand-by; 
b. install one big (15 ton/h) plus one small (l,7 ton/h) boilers; 
c. install one small boiler (about 5-6 ton/h) and a pressurized 
steam storage system. 
The most suitable solution can be selected during the detailed 
project design phase. 

Cooling plant for chilled water. 

Fire fighting equipment 

Water system, including raw water storage and distribution, fresh 
water treatment plant, treated water storage and distribution, 
drinking water storage and distribution. I 
Fuel oil storage and distribution system. 

Electric Power distribution system, 
Distribution Boards, CablPs and other 
the connection to the external network. 

including HT Transformer, 
installation required f0r 

Stand-by generation set: l.000 kW capacity. 
The generat.01· ~iight bP driven by a diesel engin1: or b} steam, in 
case that sol11tion a) is !:elected for steam generation. 

Effluent pre tre;itmr:nl plant, includinq relevant civil vmrks, 
mechanical eq11iprr:r;rit, piping and other rr.quirerl installations. 
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In the selected location a centralized Effluent Treatment Plant 
is available and each industry has to pre-treat the effluents 
{i.e. to adjust acidity) before discharging it to the collecting 
sewer system. 

Storage facilities for liquid and solid products and spare parts 
warehouse. 

Instruments for Process Control System, including: 
- sectional control system 
- general control system 

SERVICE EQUIPMENT 

Cars: n.2 cars, n.l light comercial vehicle, n.l pick-up. 

Office equip~ent: typewriters, filling cabinets, telephones, 
compute1·s, etc. 

Furniture and Fixtures for Offices and Laboratories. 

In addition to the equipment list, the followin3 costs 
have been considered in the Investment Cost Estimate Table: 

- piping and instru~entation 
- installation and commissioning 
- spare parts and accessories 
- contingencies 

The or1g1n of the machinery and the equipment has been 
preliminarly identified, divided into locally available and imported, 
according to the experience of the Indian Promoter and the results of 
the on-site visit. 

To this extent, the team of experts during the field visit 
got the opportunity to meet several Indian Corr.pan i es, spec i a 1 i zed in 
different industrial activities (such as engineering and plant design, 
mechanical manufacture, equipment supply, civil works): the results 
of said contacts allowed to confirm the preliminary distribution of 
goods and services into locally available and imported. 

The Estimate of Investment Cost for the eq~ipment and 
services listed in this paraghaph is shown in the attached Table 6.4. 

The figures have been compared with thP curren~ european 
market prices tas far as the imported items) and chcckPd with Indian 
manufactorers (for the locally available items): the res~lt of said 
analysis sho·.-1s a certain over--e:slimation of tht: eq11iµ~e:nt cost, 
particularly fer the imported itr;ms. Howe·.;er, ~aking into acco:mt 
that the f~St irr;ite are based on a prel ir1ina!'.Y df~S :s01. th;·t ttw 
indiciltcrJ fi<Jt1res include long di:.tancc tran'.,portat1on co~-~ 11p t.o 
floribay port and pro·1i~,ion for l1-10 Yf'ars spare part-; anr! that :.hr: 
p u r ch a s i n g order·; 1·1 i l 1 hit 'Jc t. o Ii e p 1 aced du r i n q the c '.lll s t rn r L i on 
pr:riorl (two yr!ar:; <:head) the indicatr:d ovr:r-:Jll a~:;ount c: 11 hr: 
r.o n s i rl r: r r. d a cu ;i t a Ii 1 •' for b w l u et la r y p u r po s e <11; d fn 1 • th r. f i ".1 n c i ,; I 
analysis of the Project. 
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TABLE 6.4 - ESTIMATE OF INVESTHENT CO~T: EQUIPMENT 

Item description 

PRODUCTION EQUIPMENT 
I. Quality Control a~d Labs. 
I.I Microbiological Lab. 
1.2 C~emical Lab. 
I. 3 Pilot Pl ant 
2. Fermentation Oeparlmtnl 
2.1 n.4 Pre-Fermentators 
2.2 n.4 Fermentators 
2.3 n.2 Sterilization tanks 
2.4 n.l Ammonia storaqe tar.k 
2.5 Set of valves -
2.6 Process C~ntroi Syst~~ 
3. R~covery Department 
3.1 n.2 Harvest Br~th Tanks 
:..2 n.2 Rota··y Vacuum Filter-s 
3.3 n.2 F~ltered Broth Tanks 
3.4 n.2 Liq./1i~. l:xt.·actors 
3.5 n.3 Rea~tors for salif. 
3.6 n.2 Centrif;!~2s 
3.7 n.2 Fluid bed dry~(S 
3.8 n.2 Stand-by :dnks 
3.9 ~ackaging system 
3.10 Solvert Recover~ equio. 

Pipi.19 and Instrum. 
Install. and Co~~iss. 
Spare Parts {7.5~) 
Contingenc.ies 
( 7 -~ . . 1 Q<' ' ) .:i,, 1mp.. 1, tOC. 

TOTAL PRODUCTION EQUIPMENT COST 

/;JXILIARV fQU1Pi'1rNT 
4. ! 
4.2 
4.3 
4.4 
4.5 
4. :> 
4.7 
·L8 
4.9 
... 10 

Comp;essed Air System 
Steam qener2tion 
Coolir.g Water System 
Fiit? fiahtinc 
Water system~ 
Fuel oil System 
E12ctric Power Systtm 
Stand-bv nen~ration 
Ef flu~nl ~re-treatment 
Stc:-age :· ac i I it i es 
Piping dnr1 Instr•.::11. 
Sr)are Pa1·ts 
r,:Jn ti ng,;nc i es 

fL.iI.L ,'\.UXILIARY EQUIPMt.'!T ~osr 

Sf.Rl/ICf I.OU 'FMINT 
S.1 Cars 
S.2 \;ffiu~ equir·. 
S.3 Furrittir•: .rnd f"ixtt1r•.':· 

Conti n~ir:nr: i w, 

rnr,~:. SERVICE f.OUIH·I: rn rosr 

ro f i'\I E(JU i P~r NI r:os r 

Foreign 
T US S 

335 

24~ 

3.J3C 

600 
510 

i.360 

535 
580 

8.335 

t ,ll 

Local 
H Rps. = T US S 

Total 
T US_j_ 

3' 15 

1,25 
2(; 

' u 

7,75 

6,50 

I , '50 
4,50 
2,85 

,65 
.6G 

a;95 
17,75 
12,40 
5,90 
3' 411 

'B~ JO -T.-4'4"4 11":779 

10,60 
1 Cl. EO 
8,95 
3,55 
4' l:: 
3,55 

!4 .so 
7.05 
4;ss 
2' :.o 
7,C5 
5, uG 
8,60 

93,30 

l. 00 
2,00 
2.40 

.60 

C,00 

192,30 

2 '~ f.L 

3.4Sti 

?.22 

7.1?? 15.451 



6.5 Civil Engineering Works 

6uildir.gs designated 
Auxiliary Facilities. Laboratories 
the Project site. according to the 
Pharmachim fngineering. 

for Process Plant, 
and Offices have to be 
provisional plot plan 

Utilities. 
t-rected on 

provided by 

The suggestions of Pharmachim E~gineering have been also 
taken into consideration to preliminary design the buildings, to 
provide general specifications for the engineering phase, and to 
obtain a budgetary investment cost estimate. 

Local unit ccstruction costs have been obtained according 
to UB Group experience and cross-checked with the Indian Civil 
Construction Firms contacted during the field visit of the Consultant. 

A suc:m.wy of the required buildings, with the rele·•.:rnt 
main dimension and characteristics. is shown in the attcched Table 6.5 

INVESTMENT COST: CIVIL E~GINEERING ~ORKS. while the Building 
Specifications are included in Annex 5. 

In addition to the buildings, civil works also include 
roads, Compound Walls and Gates inside the Project site, as well as 
Foundations for storage tanks and for electrical substation, and other 
auxiliary works. 

All these items have been considered in the invest~ent 
cost esti~ate, including a provision for contingencies during the 
implementation phase. 
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TABLE 6.5 - ESTIMATE OF INVESTMENT COST: CIVIL ENGINEERING WORKS 

unit 
cost 

Item description Dimension 1BJ!s[sg.m.} 

I. LAND & DEVELOPMENT 
• 1 Land acquisition 136.000 sq.m. 200 1 . l 

I. 2 Site Preparation 70.000 sq.m. 25 
(incl . fencing) 
Contingencies (@2.5~) 
TOTAL LAND ACQUISITION AND SITE DEVELOPMENT 

2. CIVIL WORKS 

2. I 
Buildings 
Fermentation 20*60*22h m. 5.500 

2.2 Process 20*70*12h m. 3.200 
2.3 Pilot Plant (2 Flo.) 20*50*10h m. 4.500 
2.4 Offices (2 Flo.) 20*50*7h m. 3.500 
2.5 Utilities (n.2 Blds) 30*30*5.2h m. 2.750 
2.6 Canteen 30*20*3.5h ril. 2.000 

Total Building Cost 
2.7 Roads, Compound Walls etc. 
2.8 Off site Foundations 3.600 sq.m. 1. 000 

Contingencies (@107:) 
TOTAL CIVIL ENGINEERING WORKS 
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Total 
Cost 

{M Rgs.} 

27,20 
i '75 

.72 
29,67 

6,60 
4,55 
4,50 
3,50 
4,95 
1 20 

25,30 
2,50 
3,60 
3' 10 

34,50 
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7. PLANT ORGANIZATIOt-: ANO OVERllEAO COSTS 

7.1 Implementation Phase 

The Indian Promoter, 
the Project implementation phase, 
the local Main Contractor and 
obtain permitts required to start 

UB Group, will be folly involved in 
in order to follow the activities of 
to finalize all the formalities and 
the production. 

Even if 
Project has not been 
foll owing: 

a final decision on "how to implement" the 
reached yet, the most probable schedule is the 

a. The Licensor will carry out the basic design and will provide the 
general specification n~quired for civil works and detai1ed prncess 
engineering. 

b. UB Group will select a local engineering and construction Fir~ to 
perform the detailed engineering and to act as Main Contractor for 
the implementation of the Project. 

c. UB Group will supervise the 
during the Plant construction 
carried out by the Licensor 
available raw materials. 

activities of 
Phase and will 
to test the 

the Main Contractor 
follow the research 

strain with locally 

d. The Licensor will follow the Commissioning and Start-up Activities 
up to the Performance Test of the Plant and will run the Plant for 
one month. 

e. US Group will run the Plant for three months under the supervision 
of the Licensor (Pharmachim Eng.}. 

f. The Licensor will manage the operations of the Plant for two years. 

The construction and erection cost of machinery ar.d 
equip~ent has been included in the Estimate of Investrr.ent Cost Tables, 
as well as the costruction costs of civil works. 

The ~dditional expenses to cover the UB supervision costs, 
as w0ll ct~ the other pre-p1·0Juction costs are estimated at 18 M Rp, 
according to the following break-down: 
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TABLE 7.1 PRE-PRODUCTION EXPENDITURES 

Project Management 

Travels: 
Domestic 
Abroad 

Office expenses 

Legal and Professianal Fees 

Living and lodging for Foreign 
Technicians (18 m*m @ 100 T Rps/m) 

Deposits for Power supply, Land 
and other site facilities 

Contingency (@7.57:) 

TOTAL PRE-PRODUCTION EXPENSES 

(equivalent to 
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Local Currency 
(M Rps) 

2.85 

2.00 
3.50 

l.65 

2.50 

l.80 

2.50 

I. 20 

18.00 

666.7 T US S} 
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7.2 Production Phase 

For the Production Phase of the Project the following 
expenses have been taken into account: 

Maintenance and Repairs 
Spare Parts 
Factory Overheads 
Administration (non Labour costs} 
Marketing (non Labour costs} 

The relevant estimates, with particular reference to the 
first years of operation, have been carried out on the following 
basis: 

Maintenance and Repairs 

Ordinary maintenance activities will be carried out by the Factory 
Labour, and therefore, the relevant yearly cost is computed in the 
Manpower Cost of the Project. 
However, a provision has to be considered to cover the cost of 
specialized services, consumable goods and extraordinary 
maintenance requirements. 
The maintenance and repair services can be purchased in local 
currency, by utilizing locally available expertise and facilities. 
It has been assumed that, at full capacity operation of the Plant, 
these expenses are equal to 3% of the Total Investment Cost for 
Process and Utilities Equipment, whereas during the first years 
after the co~pletion of the Plant the maintenance requirement is 
lower according to the following schedule (excluding spare spare}: 

Year of Production: 2 4 5-15 

Percentage assurr.ed: I;~ 
Hain. & Rep.(H Rps} 4.1 

rn 
4.1 

3 

21, 
8.2 

2. 5/ 
10.3 

3(1 
/; 

12.34 

Spare Parts 

The annual spare parts purchasing cost has been estimated equal to 
2Z of the Total Investment Cost for Process and Utilities 
Equipment. 
Said percentage has be~n applied to the local and imported portion 
of the Investment Cost. in order to obtain the values in different 
currencies. 
A provision for sp~re 
Estmate, therefore, 
the first years of 
fo 11 owing trend: 

y ('Jr of Product io- : 

P1:rcrn tage ass1Hr.r.d: 
Spare PJrts Cost: 
I oca l curr. (M Rps} 
fore. c:urr. (I USS} 

parts is included in the Initial Investmr.nt 
]ewer percentage values have been applied to 
operation of the Pl2nt, ~ccording to the 

2 3 4 5 I 5 

0 0.51 I' I /, I . 5/ (/ 

0 0.93 1.86 ?. • 19 3. 73 
0 41. 7 83.5 175.? 167. I 
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I 
Factory Over~eads I 
This item includes the expenses necessary to cover operating 
requirements of the Factory, not directly linked to Plant I 
production (variable costs) or considered within the other fixed 
costs (labour, Maintenance, Spare Parts, etc.). 
In particular the following expenses have been considered under I 
this item: 
- Plant and Building Insurance 
- Consumables (i.e. packaging materials) 
- Factory Security costs I 
- Rents (cars, storage space, outdoor works and services, etc.) 
- Housekeeping costs 
The Factory Overheads, considered fixed and in local currency, 
have been estimate on the following basis: 0.51= of Total Fixed I 
Assets + 1% of Sales at Full Capacity operation. 

Factory Overheads Expenses: 6.0 H Rps/y 

Administration (Non Labour) 

This heading voice includes the expenses required to cover Factory 
Administration costs during the Plant Production Phase, excluding 
the relevant Labour cost, which is included under Labour Cost. 
Such expenses, consider~d fixed and in local currency, have been 
estimated equal to 27o of Sales at Full Capacity operation. 

Administration Expenses: 5.5 H Rps/y 

Marketing (Non Labour) 

This item covers the expected costs (excluding Labour) required to 
market the ~roduct, such JS promotional costs, advertising, sales 
commissions and communications costs. 
Almost 951: of the production is expected to bP. marketed abroad, 
probably through long term contracts signed with a restricted 
number of European chemical/pharmaceutical Firms. For this reason 
it has been assumed that Marketing non-Labour Costs will be limited 
to 2/ of Sales .:it Full Capacity operation, in foreign currency. 
However, during the first years of operation higher percPntage 
values have been considered, taking into account the production 
programme and the necessity to spend more to penetrate the market: 

Year of Production: 2 3 4 5-15 

Percentage ass timed: 5/ 5/ 3/ 2i 2, 
Marketing Cost: 
Foreign curr. (T USS) 216.2 37 l. 3 284.8 201. 2 l'.03.0 

r h c a hove 0 p c r a t i n ~I Co s t s a t hi l I Ca pa c i I y 0 per a t. i n n o f 
the Plant an! strn~:narized in the followin9 Table 7.2 - FIXfO Pf<ODUCTIOrl 
COSTS. di'Jirlrd into local and forr.iqn Currr>ncy. 
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TABLE 7.2 ANNUAL FIXED PRODUCTION COSTS 
(YEAR 5) 

Maintenance and Repairs 

Spare Parts 

Factory Overheads 

Administration (non ~abour) 

Marketing (non Labc 11r) 

TOTAL ANNUAL EXPENSES 

Foreign 
currency 
(T USS} 

167.l 

203.0 

370. i 

57 ( 
J) 

Local 
currency 

_ill__BQ_tl_ 

12.3 

3.7 

6.0 

5.5 

27.5 
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8. MANPOWER 

The Project will e~ploy 110 units for the different 
activities of the Factory. according to the following scheme: 

Administration and Marketing 
(regular staff) 

- Manage:nent 
- Supervisors (non technical) 
- Clerical staff 

Total Indirect Labour 

Product ion 
(on shift} 

- Supervisors (technical) 
- Labour Skilled 

~ Semi-Skilled 
'' Unskilled 

Total Direct Labour 

Total Employees 

The Factory management 
Pharmaceuticals Division, while 
recruited directly by the Company. 

Number of 
employees 

5 
7 

__l_Q 

?.2 

15 
35 
18 

_1Q 

88 

110 

will be provided by 
the remaining manpower 

UB Group, 
will be 

In the area of the selected location there is availability 
of skilled labour as well as of clerical staff and graduates, who can 
be appropriately trained in the particular field of biotechnology 
production plants. 

fraining will be provided by the licensor 
i~plementation phase for thr personnell e~ployed in the 
'.1rocess and on the job training will also be carried out 
supervision of Licensor's technicians at the start-up and 
first two years of operation. 

during the 
prnd11c ti on 
under the 

d1irinq the 

fhe rr.lev.'lnt cost is included in the know ho·"' Cost (for 
the e:xpenses at the I ir:r•n<,or chilr~e) anrl in ttv~ Pre prodt11 t ion (o~,ts 
( fo r t he r: x pr: n'J': :; i n 1 ri c a l rn r r" n c y ) . 

lhr~ Lahn11r Lo·.! h.1<; tH:en cal(lJlati:d on thr: ha'.i:; of thi: 
av•:r«l~jt: _]'r:.-1(1.i cost. fr,r ti:•• diffr,rPnt cal.io~<n·ip•;, inc.l11dinq <jr"O','; 
'.: .1 1 a r j • ', () c Lil ( () '; i:-.. p a·1 r:) l l t. J xr:" an rl () t tw r I)/ p 0 n sf' r, t () hf' p ;i i d b .'I 
th r: Co:::p <1 ny. 

fhr~ follo~1i11q l.dili> 3.1 <.how, th,, l.1hotll' (O',I for· th" 
Prn.)<'d, ·.pl it.lf'ri into {,1hinir.tr«1I i·;,~ ( fnrlir•'( t I .ihntff} ;ind PrndrH i iiin 
( [) i rr: rt. I ;di o 1 ff) . 
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TABIE 8.1 

Administration and Marketing 
(regular staff) 

- Management 
- Supervisors (non technical) 
- Clerical sat ff 

Total Indirect Labour 

Production 
(on shift) 

- Supervisors (technical) 
- Labour Skilled 

" Se;ni-Skilled 
" Unskilled 

Total Direct Labour 

TOTAL LABOUR COST 

- LABOUR COST 

Employees Unit cost 
(no.) (T Rps/y) 

5 ISO 
7 IOO 

IO so 

22 

IS I20 
35 60 
18 45 
20 30 

88 

60 

Total cost 
(T Rps/y) 

750 
700 

_500 

1.950 

I .800 
2. IOO 

810 
____§_QQ 

5.310 

7.260 

1 

1 
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9. IHPL£HENIATION SCllLDULING 

9.1 Investment Schedule 

Project i~pl~~entatior 
of time of two and half years, 
performance tests. 

will require an estimated period 
includins plant co~~issioning and 

During s;:iJ pe1·iod all the in:t1al iriveskents will be 
reali1:d and the requir~d financial sources should be activated. 

Table 9.1. 
The Tot.> l I n·•eskent Cost of the project is suii,-rar·i zed in 

The i~ole~~ntation phase has been divided into fivE 
periods. each one )asting six ~onths: the first four periods are 
devoted to land acqtiisition. civil works and plant construction, while 
the last one forese0s start-up activities (plant co~missioning. 
start-up and perfor~ance tests). The last period falls in the first 
year of the production phase. 

The total initial investfiients have 
the implementation periods, according to 
activities. 

been distributed a~ong 
the ~xpected plan of 

The following plan has been foreseen for scheduling the 
investments during the imple~entation phase. 

I NVESTHENT SC!l£0UL I NG 

Activity 

Land acquisition 
Site preparation 
c iv i 1 works 
Know how 
Strain 
Basic En') in. 
C·~ ta i 1 ed En') in. 

Period 
I 

I 00 
l co:: 
25 ' 

25 
2C! 

Process Equip. ( F. C.) l 0' 
Process Er:iu i p. (L.C.) 
,~uxiliary Equip. 
Sr:r·;i(e [ fi" i P-
Pre prod11ctinn Cost ·; 15 

Period 
_ II_ 

20/ 
25:.: 

25/ 
40/ 

20:; 
20' 
I 0 , 
20' 

Per:od 
_llL 

50 

100: 
25·· 
25 .: 
eo: 
so: 
50' 
40 
30' 

Per1od 
_ __IL _ 

30 1 

25. 1 

25/ 
15<' 
IO ' 
30.' 
30/ 
50.' 
35.' 

Period 
v ----

25.: 

In ori!e,- tri .il lr,cate thr. invr.st;:,rnt fi<_JtJrPS ac:cordinq trJ 
th•: r:or-:r-rr~ inr11t Ldil·:·,, :t:f: fnllr:·,iin'.J h,-c;ik dovm h.:i·; h»Pn 1·;oi·kr:d 
fi I J t . 

G l 



INVES1HENf ITEMS vs COMFAR INPUT 

Investment lteM Am:rnnt _____ COMF f\l~ __ _lrl_Q~j._ _______ _ 
lLll) __ H He~ding Voic~ LiJJ_Ln_Q~ 

Land & Site Develop. l. GS9 Land 13 

Civil Works 1.273 Structures & civil 15 

Prod. & Aux. Equip_ 15.235 Plant Poach. & Equip. 8,20 

Service Equiprr.ent 222 lncorp. Fixed ,'\s s _ l 7 

Know How & Engineering 4.841 Incorp. Fixcd Ass. 6 .18 

Pre-prodl:ct ion Costs 667 Pre -prnd. Expend it. 23 

Table 9.2. utilized in the COMFAR inout table. shows the 
investment 5theduling during the construction per~od. 
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•• 
TABLE 9.1 - SUMMARY OF THE INVESTMENT COST 

Foreign Local Total 
Item description T US $ M Ros. T US $ T US $ 

1. LAND AND SITE DEVELOPMENT 
1.1 Land acquisition 27,20 
1.2 Site preparation 1,75 
1.3 Contingencies 72 

Total Land & Site Development 0 29,67 1.099 1.099 

2. CIVIL WORKS 
2 .1 Buildings 25,30 
2.2 Off-site Works 6, 10 
2.3 Contingencies 3,10 

Total Civil Works 0 34,50 1.278 1.278 

3. MACHINERY AND EQUIPMENT 
3 .1 Production Equipment 8.335 93,00 
3.2 Auxiliary Equipment 93,30 
3.3 Service Equipment 6,00 

Total Machin. & Equip 8.335 192,30 7 .122 15.457 

4. KNOW HOW AND ENGINEERING 
4 .1 Process Know How 1.850 
4.2 Strain Cost 950 
4.3 Engineering 650 24,05 
4.4 Taxes on Know-how & Engin. 13. 50 

Total Know How & Engin. 3.450 37,55 1.391 4.841 

5. PRE-PRODUCTION COSTS 
5 .1 Pre-production expenditures 16,80 
5.2 Contingencies 1,20 

Total Pre-production Costs 0 18,00 667 667 
======== ======== ======== ====-==== 

TOTAL INITIAL INVESTMENT 11. 7g5 312,02 = 11.556 23.341 
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9.2 r~nancing Scheme 

The Project fi~anc;ny sche~2 has le~n wor·ked out based on 
the fol10w:n9 assu~ptions: 

- fhe Project ~inan~ing will be based on an Equit1;Det~ Ratio of 1:2. 

- The Shareholders (UB Group an~ Pharmachim E~gineer~ng) ~ill 
~ubsc;ite app~oxi~atively 60~ of the Tot~I Equitv: th~ remaining 
part ~i11 be obtained by pub'.ic issue cf shares ~n th2 Indian Stock 
Market. 

- According to the Indian Stock Market regulations the publi: issue 1s 
a11o~ed under condition that the equity shares subscribed by the 
Indian Pr0mot~r are at least equal tu 17.5~ cf the Total Fin2ncial 
Requirement or ~h,: i!t'oject. Consequently the 1.12 G1·c1J;J Equity 
Share~ wi~l a~ount to 117.2 M Rps (equivalent t~ 4.340,7 T USS), 
;.,-h:cr. represents the :7.5:'. of Totai Firiancia1 Requin:·rner.t (fota1 
Assets plus Cost 0f Finance duri~g constructi0n1. 

- lhe Italian Promoter is wiliing to partecipate to the Joint Venture 
Equity with 905 T USS. 

85~ of Initial Ir.vestment in foreign currE~cy will be financed with 
export o edit. 
The relevant financial conditions assumed in the fina11cial an2l_vsis 
are t~~ following: 

Interest rate: 
h:TiOrt i zat ion: 
Grace period: 

8. 5!: 
Constan~ yearly rates, lasting for 7 years 

year from the last installment 

- A Commercial Loan will be negotiated to finance the foreign currency 
balance, ca1c~lated accordirig to the fol~owing fsr~ula: 

life - ECfc - EPfc + FCfc = Clfc 

where: 

flfc Initial Invest:;:,:rit ·:n foreign currency 
[Cfc Export Credit in foreign c1irrer'1cy 
Erfc Equity Partecipation of the Italian Shareholaer 
FCfc Financial Costs d11rin'l costrw:.tion in foreign currency (both 

for Export Credit and far Commercial Loa~) 
Clfc Corr.11.-:rc:a! :oe:ri Fin;rncial Req1:irement in foreign cun-e11cy 

The Promoters ha•1e 11pprnached I ta 1 i an F; nanc i 11 l Inst i tut i ans and 
i};:inks to obtain the 1oiln: rF.:gotiations are in progress. 
hrn if a final 1~1'cision has r.ot yr:t reached on the: 1:1attcr, the 
f.)]]rr,,,:,1~1 finilnri.11 r:rrnditi0rl'.> ha•Jt": hr>Pn ass1rn1Pd in tl:r> financi.1! 
;:na I 1'"> is: 

lntr~r0st ratr:: 
,'.~·orti1at.ion: 
Gr;ice p.~r i od: 

16. 5 ' 
C<:n.-;t..rnt yrarl_y ralf'<>, la~tinr.J for 7 'lf'·ff·; 
3 y1~.w·; fn,,;i tlH' I ast ins ta I ln~r'.nt. 

GS 
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- A loan will be negotiated with a Public Indian Financial Institution I 

to finance the local currency balance, calculated according to the 
fo 11 ow~ ng fo rrnu la: 

Ille t CCBlc - EPlc - SHlc t fClc = Pllc I 
where: 

I I le = 
CCGlc= 

EPlc 
SM le 
FClc 

Cllc 

Initial Investrr.ent in local currency 
Cu~ulated Cash Balance during the construction phase to cover 
25~ of fund requirement in the first year of operation 
Equity Partecipation of the Indian Shareholder 
Equity shares sold on the Stock Market 
Financial Costs d11ring costruction in local currency (for the 
Public Institution Loan) 
Public Loan Financial Requirement in local currency 

The Indian Pro~oter has approached a Public Indian Financial 
Institution (The Industrial Credit & Investment Corporation of 
India) to obtain the loan: negotiations are in progress. 
Even if a final decision has not yet reached on the matter, the 
following financial conditions have been assumed in the financial 
analysis, according to the ua Group experience in previous similar 
projects: 

Interest rate: 
A:no rt i z at i on : 
Grace period: 

14 ~ 
Constant yearly rates. lasting for 5 years 
3 years from the last installment 

- Bank Overdraft: additional requirement of funds, during operation 
phase, may be financed on short term basis by UB Corporate at 14~ 
interest rate, provided that the Project has enough cash (Cumulated 
cash balance during construction + Cash in hand included in the 
working capital) to cover 25! of total additional requirements. 
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10. FINANCIAL EVAl.UATION 

10.l General Remarks 

The financial analysis of the Project has been worked out 
by utilizing COMFAR softwa1·e package, developed by UrHDO. 

Data and values indicated in detail in the previous 
chapters have been utilized to compile COMFAR DATA EUTRY Module. 

Said data are relevant to the following aspects: 

- Plant Capacity and Production 
- Product Price 
- Initial Investr:~nt 

Raw Materials ancf Inputs 
- Overhead Costs 

Manpower 
- Sources of Finance 

The above data have been elaborated to obtain the figures 
such as required by the COMFAR DATA ENTRY Module with particular 
1·ef ere nee to: 

- Production Program and Sales during the first years of operation, 
taking into account provision for Working Capital; 

- Initial Investment splitted into the construction pericds; 
- Raw Materials and Inputs values during the first years of operation; 
- Overheads Costs values during the first years of operation; 
- Equity and External Loans installments splitted into the 

construction periods, to cover the relevant financial requirements 
(including calculation of interests during construction). 

All the schedules utilized in 
{ll}_a lfil~~~b_~e'l_ work~d_out at constant 
finand_al con-1..i_r}gen~j_gL(Jnfla__tLQDJ forecast 
f ig_u_r:~ 5_,_ 

the P(Q.iect financial 
val!!es_._>:1_ithout appl yi_!!g 

t9 _ _1ll_i;_ j_l_lfJ 0'1_a...D.~L.9J.!lfl O\·: 

The ezchan~e rate utililed to convert local figures into 
fore itJn currency is: 

l US S " 27 Hps 

Othrr poir;ts necr:ssary to corr.pletP ttw financial a',pPcls 
nf the Project ha·:e to be an<!lysed. s11ch as: 

\..'orkinrJ Capit,:l 
[n'/f'Sf,:1:r1l O,.p,-.,ci.itir:n Jr:.f f·:r·piau·:::.•nt 
f.F•~s ;1r1d ll11! i•''· 
C1 <.r:s 
Pr>·.11lls 

In th• fol lrM;:1q ;1.H,1qh;q1h·. : .• 1id .i·pu t-; dr·1· di::< 11·,.,,,,j .:r1 1 ! 
lhf> ,i·,r.11~ptiow, ;;:.:d1• .ir•• dPl;iilr:d. 
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10.2 Working Capital 

The working 
operation of the Project 
following assumptions: 

capital requirement for the financial 
has been calculated according to the 

- Accounts Receivable 

Raw material Inventory 
Utilities Inventory 
Spare Parts Inventory 
Work-in-progress Inventory 
Finished Product Inventory 
Accounts Payable 

30 days 

60 
30 

180 
lS 
30 
10 

II 

II 

II 

" 
" 

These assumptions have been disc~ssed in 
Indian Promoter and are considered viable and sound 
taking into account the proposed location. 

detail with the 
for the Project, 

I 

I 
I 
I 
I 
I 
I 
I 

By utilizing the above assumptions the net working capital 
requirement in the first year of operation amounts to 630.8 T USS, J 
and beco~e 1 390.3 T USS at full capacity operation of the Plant (S 0 

years), according to the following break-down: 

TABLE 10.2 - WORKING CAPITAL 

1° Year SQ Year 
{T USU {T US~} 

- Current Assets 681,2 1.492,7 

- Current Liabilities -S0,4 =--102,4 

Net Working Capital 630,8 1.390,3 
======= 

The ratio between working capital and Sales 
full capacity uperation) shows a turnover equal to 
considered quite hig for an industrial project. 
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10.3 Investment Depreciation and Replacement 

The Indian legislation allows the ~pplication of high 
depreciation rates on industrial investments, to support the industry 
by reducing the flscal drag durlng the first years of operatlon and to 
stimulate the companies to lnvest proflts in replacement and 
modernization of productlon facilities, hence keeping the Indian 
industry productive and competitive. 

In the analysis of Project profitability, however, the use 
of official depreclation rates has not been considered correct because 
they introduce in the cash flow effects deriving from external 
economic policy factors not related to the Project itself. 

In other words, high and attractive depreclation rates 
produce flnancial effects more appropriate in the analysis of 
revamping and/or modernization of existing production facilities, than 
in the evaluatlon of new investments. 

In addition, considering that the Project, being export 
oriented, will benefict of fiscal tax exemptions on the major part of 
the profits (see subsequent paragraph}, investment depreciation does 
not significantly affect the Project Cash Flow. 

For these reasons technical depreciation rates, normally 
applied to industrial investments in the same field of activity, have 
been utilized in the financ'al analysis of the project. 

The following Table 10.2 
currently in use in India and the 
evaluation. 

shows the depreciation rates 
values used in the Project 

TABLE 10.3 - DEPRECIATION RATES 

Official Values allowed in India Values used 
for P & L Account for Income Tax 
WDV (I) s[_]JJ .JillLW__ ___SL {I) 

Structure & civil !OZ 3.34! I 01; 5Z 

Inc. Fixed Assd::. 151; 5.15/ 33.3/ 10/ 

Pli.!nt, Mach. & Fquip. 30/ I 1.3/ 33. 3/, 10/ 

f(;chnology 20' (2) not dr:pr. I 0/ 

Pn' -prod. f xpend. 20/ (2) nnt depr. (3) 

(I) ~mv Acrr:l•·r·atr:rl; p1:rcc:ll<1<1f: on lfritt.i:n l)o~m V<il1H1 

SI '.)tr.1ir1ht I inr. 

6 ') 



The Indian Promoter, UB Group, has worked out a detailed 
re-investment plan with regards to investment replacement during the 
operation phase, considerning both technical piant requirements and 
the positive effects produced by applying the offical depreciation 
rates. 

However, the re-investment of net profits 
initial investments is mainly a management instrument to 
operating cash flow of the Project. 

in replacing 
improve the 

For the 
not been taken into 
profitability. 

same reasons previously stated 
account in the analysis of 

replacements have 
initial investment 
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10.4 faxes and Duties 

Custom duties are applied in India to imported machinery 
and equipment as well as to imported products, in ord~r to reduce the 
Balance of Payments Deficit and to protect the local industry. 

The applied rates vary f~'. different categories of goods, 
according to the indications of the Government, and are generally over 
100% of the C.I.F. value. 

Income tax on co~pany's profit are also high: 54~ on Gross 
Profits (Operating Margin, including Depreciation, less Cost of 
Finance). 

On the other hand, incentives and exemptions are allowed 
to the Companies. to reduce the fiscal weight and to stimulate the 
development of the industrial sector in India. 

The high official 
investments (discussed in the 
considered in this framework. 

depreciation rates allowed for the 
to be previous paragraph) have 

In addition, according to the existing regulation, 
project exporting at least 80~ of the production are considered 
export-oriented and benefict of various tax incentives: 

- exemption of Custom Duty on imported machinery and equipment (not 
applied to Know How and Engineering services purchased abroad); 

- exemotion of Income Taxes on the profits deriving from product 
export; 

- export incentive equal to 15% of F.O.B. value, in local currency. 

The exe:r.ption of Custom Duty has been considered in the 
Project investment cost estimate. 

Inco~e Tax incentive has been 
variable tax rates, according to the share of 
thP exported ;ind locally :r.arketed prod11ct. 

considered by applying 
revenues deriving from 

Export incentive has been included in the export price 
value. !n correct terms this item represent an income of the Project 
in local curn:ncy, tllJt it 1-1as impossible to account revenues in local 
rnrrency tn th.: exported product within thf: options foresccri by the 
!.OMF/\R Model. On ttw othr>r har1d it must. be rons i dr>red that c1nrr> than 
95/ of thr Projr:ct l"rven11es ls producer! in foi·e ign currency, v1h i ch ha:~ 
lo be p;irtially tr;:nsfr:ncd into !or.al currr:nr.y to financ:i; tl1r: 
c!pera ti nq CrJs L;. 

/I 



10.5 Cases 

The fra~ework of data and assumptions described in the 
previous paragraphs represents the Base Case of the Project financial 
evaluation, which may be identified by the following ~ain aspects: 

BASE CASE 

- Currency Conversion Rate: l USS = 27 Rps; 
- Production = Plant Capacity: 108 ton/y of ~c_t_iy~Jy_tQ.Ul!.; 
- Sales: 103 ton/y export, 5 ton/y local market: 
- Prices: 94 $/ton of active Tylosin both for local and export; 
- location: Taloja. 50 Km from Bombay (Maharashtra State); 
- Raw Materials and inputs: locally available; 
- labour: 110 employees: 
- Project Economic life: 15 years of operation; 
- Construction Period: 2.5 years (including Star-t-up and Test Run): 

Initial Fixed Investment: 23.3 M USS. 50.5! in foreign currency; 
- Total Equity: 8.6 M USS. of which 5.3 M USS by the Pro~oters; 
- Total External Funds: 16.6 M USS. 

The financial analysis performed on the BASE CASE also 
includes the Break Even Analysis, the Production Cost Structure and 
the Sensitivity Analysis on the main economic parameters (Sales 
Prices, Operating Costs and Initial Investment), worked out by 
utilizing the COMFAR GRAFIX Module. 

In order to investigate how the Project profitability is 
affected by changes of para~eters not managed by the Sensitivity 
Analysis included in the COMFAR Package, an additional case, CASE 1. 
has been analysed. In particular a Production Level lower than the 
Plant Capacity has been considered in CASE I, taking into account 
that: 

difficulties may occur in penetrating the export market, with 
consequent necessity to reduce the production of the Plant; 

- t~e expected process performance has not yet tested with the locally 
available raw materials; 

-- operating 
lack of 
in~tallr:d 
PLrnt; 

contingencies, 
raw materials, 
machineries, 

s11ch as failure in electric power supply, 
extraordinary maintenance required by the 

may reduce the expected prnd11ct ion of the 

- in bi otechno 1 OCJY prnrPc, ~,;:<; it may happrn to havr: poll 1Jt rd batches. 
due to uncorrrctf'd '.trri l i;at ion of thr eq1Jip:;;r:nt, and. therefon:, 
thf~ rt>levant prod11r lion do•~:; rio~ rrarh the f!1.p1:c!Pd yie:ld. 

Thi· Cf\SI I i 0
• i1ft.ntifird by thP follr11·1inq 1:1ain il'.prct.s: 

7? 
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CASE 1 

- Currency Conversion Rate: unchanged 
- Production : 80 - 100 ton/y of active Tylosi~ 
- Sales: 5 tcn/y local market, balance exported: 
- Prices: unchanged 
- Location: unchanged 
- Raw Materials and inputs: unchanged 
- Labour: unchanged 
- Project Economic Life: unchanged 
- Construction Period: unchanged 
- Initial Fixed Investment: unchanged 
- Total Equity: unchanged 
- Total External Funds: unchanged 

A sensitivity analysis on the Plant production. within the 
indicated range, has been performed by running three sub-cases: 

Sub-cases Production % of nominal Local market Export 
(ton/y) capacity (ton/y) (ton/y) 

CASE I/A 80 74:-~ 5 75 

CASE 1/8 so 83~~ 5 80 

CASE l/C 100 93:,~ 5 95 



10.6 Resl!lts 

The complete SCHEDULE TABLES obtained by COMFAR relevant 
to BASE CASE are included in Annex 6, while selected SCHEDULE TABLES 
relpvant to CASE 1 (Sub-Cases A, B and C) are included in Annex 7 A, B 
and C. 

I 

I 
I 
I 

The main results of the financial analysis carried out on I 
the proposed project are s~~~arized in the following Table: 

l.R.R. I.R.R.El I.R.R.E2 N.P.V. @ 10% 
(%) (%) (%) (H USS) 

BASE CASE 18.04 19 .19 21. 09 13. 1 

CASE l/A i0.87 6.84 9.93 I. 3 
CASE l/B 13.59 11. 44 13.65 5.5 
CASE l/C 16.07 15. 7i 17.70 9.6 

where: 

I.R.R. Internal Rate of Return on total investment; 
I.R.R.El Internal Rate of Return on equity; 
I.R.R.E2 Internal Rate of Return on equity plus reserves. 

The Project presents an ac~eptable profitability, in terms 
of Internal Rate of Return, on the basis of assumptions considered in 
the BASE CASE. 

It should be pointed out that all the figures considered 
in the Equity Cash Flows (for I.R.R.El and I.R.R.E2 calculation) are 
in constant prices ~xceot for the interests on loans, which are in 
current values and, therefore, include the inflation estimate of the 
borrow i r,g Banks. 

By considering the real cost of money (without provision 
for inflation). interests on loans should ~~ substantially lower 
(around 4-5!, against a 13/ average cost of money for the Project), 
with additional positive effects on Equity Cash Flows and the 
consequent increase of I.R.R.El and I.R.R.~2. 

Said effects arr partially reduced by the interest rates 
on Export Cn:dit and on the loan from Public Indian Finarcial 
lnstit11tion, i,.;hich an: subsidizr:d loans and, thereforr:, havf: interest 
ra lt>'. 1 o·dr;r than thr: orir:s off err:d by the ca pi ta l market. 

Ar, for a... t h P s al v a CJ f' v d l 1 Ii: of th r! i n v r: •. t r~ie n t i c, 
c:onc:r:rned, only land val11t: and vrnrking capital haVf! tH:cn takr:n into 
auo11nt, 1-1itho11t any r:stinntr of c:ori,:nrr"cial C_Joorhiill nf the joint 
·:rnttffr: at the r·nd of t.hr: con'>idt~n:ri production pr>riod. fhis i:, a 
prndrntial .1sc,un,ption for the prnjr:ct. 
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Casnflow table during prodJction show~ a negati1e cash 
balance in ~he first year of operation (291.7 T USS), which requires 
to apply for bank overdraft. However. the figure is within the rang2 
for~ssen in the financial assumptions (see Chapter 9.2 Fi1ancing 
Scheme). 

The break even analysis, Crirried 
shows a good performance of the project: 
excluding finance is settled Jt 50~ of capacity 
one including finance is around 65~. 

out on the BASE CASE, 
the break even point 
utilizatior., while the 

The sensitivity analysis shows that the Project 
profitability (I.R.R.) ls not heavily affected by the initial 
investment or by the oper?ting costs, while is mainly affected by the 
sales prices. However, by applying a 15% reduction in sale prices, 
the l.R.R remain still over 12~. Such a reduction may ~e figured as a 
withdraw from the re~enues of the export ince~tive, presently granted 
by the Indian Government. 

Th~ sensitivity analy~is carried out on th~ productivity 
of the pl an: (CASE 1, sub-Cases l\, B :rnd C), sh0ws that the Prrijer.t 
still presents acceptable valu~s of I.R.R. e:en if the production 1s 
83h of the nominal capacity (Case I 8). 

However, the financing sche~e has to be re-consi~ered, as 
the cashflow requires consi~tent bank overd:aft to cover negative 
cumulate cash balances during the first years of production (in Case I 
B up to year 5, with maximum figure in year 3: 1.2 M VSS). 

These results point out the importance of: 

- the process performance with locally available raw materials (to be 
tested by the Licensor); 

- the training program and the technical assistance of the pi·ocess 
Licensor during the production phase; 

- the commercial agreements to be signed with potential international 
clients (Hoechst or similar), in order to garantee the product 
marketing at adequate level. 
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II. PROJECT PROMOlFRS 

II.I The Indiai1 Promoter: UB Group 

Established in 1915, UB Limited, the holding Company of US 
Group. has celebrated its P1atinum Jubilee in 1990. 

Historically, the Group started its industrial activity in 
the field of brewery production and distribution, but later it has 
managed a divPrsification program covering the following sectors: 

Liquor 
Polymers 
Foods 
Electronics and Energy Products 
Engim~ering 
Petrochc:ni Cit l.; 
Phannaceut i cal s 
Bi0technolc111 
Research ~na Development 
Paints 
Export Trade 

Today. UB Group is a large conglomerate of more than 60 
Co~panies, with approximately 50,000 people employed, well integrated 
and active in the Indian industry sectnr, with over 7 Billion Rps 
(approx. 260 MUSS) of Consolidated Fixed Assets, and 14.9 Billicn Rps 
(approx. 550 M USS) of annual Revenu~s. 

In the last three years (1987 1990) the 
consistently developped its economic activities, by 
investments and revenues (see the following Table II.I). 

lABLE !I.I - UB GROUP KEY FINANCIAL OATA 
(mill ion Rupees} 

Fiscal year 

R •: ·; r: n u e s 
Prnfi ts before Depr. ~ fax 
Cash Profits (1fter 111) 
fixed ,~ssets 
[)r:bt/Eq1Jity Ratin 

1989-90 

14,94.1 
635 
529 

7' 124 
I . 04 I I 

I98S-89 

: 0. I 35 
567 
49~ 

4,260 
0.60/] 

G 1·0 Li~i has 
increasing 

1987-88 

8,514 
594 
438 

3,307 
0.40/1 

I hr~ G r"!Jll p i ::. ·~• • ! 11 c a p i ta l i zr: r! . 1-1 i I h q o o rj f) e b t / F q 1 Ji t. y 
r·atiiJ, !;Vr:n if in the L1',t year it is incn:.:sr:d to affort U1P 
financial rr:q11irf':'i•·'·L (lr nr: .. 1 i'1·1es!:,1;nt:;. 

Lr1:',·.:1·rir~"". dTljj I ir~tJOr'"'."; ,ir·p :-.ti 11 ttH! 0:;1jo1~ .!cf l 11lt..1 of tt:t~ 
r:(1i11p, de ro1;rit ir:q f1Jr· 37 · nf t hr> r1;·11,n:1r:·;, fo 1 io:1·:r1! !11 phMr::;:cr'1JI ir.i l. 
.i 11 d ti i o t. r · d: no l n ri ( ( ? S ) ;1 n d P n'; i rH: r • t' i n r j ( I I~ ) . 

P,-rifit.:hil1t1 i·., ·1iu:·1r·r··.d, ·,lr:,;ir dr·cr·•:.:.,ir,rj, !·. ·:IT'.ir·. 
f (r:!J I~,,. tr 1·r 'l r;: t r1" r·:1t irJ IJ:f·..i•:Pil r.d'.h p,-,Jf it', .:t:d P•"i•:111j1:·. 
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The fol~owing Table 11.2 shows the sharing of revenues and 
fixed assets among the different activities. 

TABLE 11. 2 - REVENUES ANO FIXF.:O ASSETS SHARE 
AMONG 

Breweries and Liquors 

Pharmaceuticals and 
Biotechnology 

Engineering 

Petrochemicals 

Paints 

Others 

TUE UB GROUP ACTIVITIES 
(year 1989/90) 

Revenues Fixed Assets 
(%) (%) 

37 .3 41.1 

?.4 .8 16.8 

18 .1 13.5 

5.7 19.0 

6.8 2.8 

7.3 6.8 

Several Licence Agreements and production Joint Ventures 
have been established and are under negotiation with majJr foreign 
Firms, in particular in the pharmaceutical field (Hoechst, Roussel, 
Optre. Farmital ia), as well :i.s in the petrochemical (Enichem). 

In terms of ratio between Revenues and Fixed Assets, the 
activities of pharmaceutical division appear the most profitable. 

Perspectives of the pharmaceutical sector in India are 
presently the most promising :rnes, as the Country production is only 
1.6~ of total world one (in terms of value), in comparison with the 
Indian population, which represents 15% of the world. 

Ub Group has, therefore, concentrated its efforts in this 
field by diversifying the products range and incrPasing the production 
Cilpacity, in order to satisfy the demand growth expected in the next 
years. 

The r;1ain con;panirs controlled by UB Group, Phrirmaceuticals 
Oivi..,ion are: 

Hoechst India Ltd. 
Roussel Inrlia Ltd. 
Opttex Indiil ltd. 
Carewc; Phannacr:1Jt ica l ~, I td. 
Dominion Chr:mical Ind1i-,trie'.; Private L~d. 

I!l <1ddition, Ufl Pharmacr·uticals Division h;is 
inillHJlJratr.d a nr:vl r;1;~n11f.:ic.turing facility for the prnd1ir :~ion 
drwis, <1t Tumk1ir. 
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Even if UB Group has been operating for many years now in 
the biotechnology ir1ustry (beer production is in fact a 
biotechnological process), it is not familiar with modern processes 
and techniques applied to the pharmaceutical field. For this reason 
UB policy is based on establishing collaboration agreements and 
setting up joint ventures with international technology licensors. 

The Tylosin Project is part of this strategy: it will 
allow UB to gain the necessary experience in operating a biotechnology 
industrial plant, by starting with a veterinary drug production which 
does not require the hiyh qualitative operating standards imposed to 
producers of antibiotics for hHman hea!th care. 
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11.2 The Italian Promoter: Pharmachim fngineering 

Pharmachim Engineering Srl. with its head office in 
Milan Via Appiani 9/1, was founded in 1980 by the pre~ent sole 
director Mr. Ennio Eusebio Pasquino who owns 98~ of company shares, 
while the remaining 2Z belong to his daughter Mrs. Fernanda. 

and boasts 
engineer in 
which sets 

Mr. Pasquino graduated in Mechanical Engineering 
a wide experience. He began in the '60s as 

the pharmaceutical division of OLASA Spa, a firm 
up pharmaceutical plants. 

in Milan 
project 

in Milan 

Mr. Pasquino started up his business during the '70s by 
founding SICOR (Milan), a company specialized in producing 
fermentation plant equipment for the pharmaceutical industry. This 
company was involved in the bankrupty of the SIR Group (a large 
Italian private chemical group), suffering a huge financial loss, and 
1·1as eventually wound up. 

Mr. Pasquino also owns CIAF, a non-operational 
pharmaceutical company, and is shareholder of SOMET. The latter 
co~pany, with head office in Montecarlo, produces pharmaceutical 
bulks and has a turnover of approximately 3/4.000 million liras. 

Owing to Mr. Pasquino's deep knowledge of the South East 
Asian market, he personally manages the sale of small plants and 
equipment, as well as the establishment of joint-ventures. 

During the last few years ~r. Pasquino has been promoting 
a series of initiatives, but up to now has encountered difficulty in 
finding the necessary financial sources to cover large investments of 
planned i11itiatives. 

In 1990 Italian and Polish partners founded BOK S.r.l. at 
Isili (Nuoro) for the production of diagnosticdl kits for virlogy, 
hormonlogy and cancer. 

The overall investment of said initiative amounts to 
al:ilost 3.800 r.iillion liras: 760 million liras will be equity, v1hile 
the remainder could be financed by the Italian La'r'I for the Region of 
Sardegna (Law 64) and by grants from AGENI MI~ERARIA. Pharmachim will 
participate in this initi;1ti•1e with a 40/ eq1iity share. 

r·:r. Pasquino also owns a 10/ share of T.I.S. (Sardc~ina), 
v1hich prod1;ces rcono-use rectractil syringes, with a patent extended to 
u.). ,~. 

In ·1kd of settinu 11p d joint-vr:nt1Jr"e in thP. Phi 1 ippinr:s 
for the production of syrinqes. a feasibility study fin?.n-~cd hy Uil![)O 
( ~I i r: n ) ~'a '> r: ;ir r i r: d o 1 J t i n Sr: p t r: "'be r . l tw I t;i l i a n :: o o po r .1 t i on 
!k'1Plop:o;r:nt fJir•'<.friratr~ of thr: Minht.ry of For.-·i<in /\ffairs wil I also 
pMt.icipate in thr: finanr:inq nf this initiat.ivP.. 

fhi:. initiat.ivr'. v101ild allrJ'..i f1 han11ar:hir:i to pr:don:1 
1:n1iinePrinq d1:\i1ir1 ;ind cnn'.trur.t plantr, for ;rn pr,t.batr:d val11" of 
3 . 0 0 0 rn i l 1 i o n l i 1<1 ·, . 
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Mr. Bianchi, a pharmacology graduate with a wide 
ccmmercial experie~ce gained with Lepetit in South East Asia, works 
alongside Mr. Pasquino in the management of Pharmachim Engineering. 

At present Pharmachim has only two employees who attend to 
general and administrative duties, calling upon free-lance consultants 
when necessary. 

Balance Sheet 

The reclassified balance sheet of Pharmachim Engineering 
at 31/12/1990 is reported hereafter: 

ASSETS 

Current A2sets 
Inventory 
Fixed Assets3 

Total Assets 

FINANCIAL RATIOS 

726 
28 

125 

879 

(Millions of Lira) 

LIABILITIES 

Short-term Debts 1 
Medium-Long term Debts 
Equity net 

Total liabilities 

Equity/Fixed Assets 3,31 
Equity/Debts . 0,89 
(Equity-Fixed Assets)/Working Capital 0,43 
Current Assets/Short Term Debts 1,68 

432 
33 

414 

879 

acceptable. 
On the whole the firm's financial situation appears to be 

In the reclassification of the equity net we have taken 
into account loans totalling 543 million liras made by Mr. Pasquino to 
the firm, as well as negative reserves for 298 million liras 
referred to doubtful debts due to a contract supply to Indonesia in 
1986. 

However it does not consider the plus-value due to the 
real estate market value of the apartment, which can be estimated at 
approximately 1.500 r.1il1ion liras. 

1 of which 197 million Liras towards banks 
2 relevant to molds sold during 1991 3 includes the apartment, head office of the company, with 

a declared value equivalent to 84 million liras, anrl 8 million 
1 i ras worth of BDK shares. Our i ng 1991 13DK shares were increased 
to 304 million lira'.;, r!quivalcnt to 40'!. of the comp<iny, and the 
rest financed by the sharehnldrrs. 
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Economic Trend 

The datJ relevant 
Pharmachim Engineering S.r.l. 
summerized hereafter. 

to the profit and loss account of 
for the three-year period 1968-1990 is 

(Millions of lira) 

Turnover(*) 

Cash-fl ow 

Employees 

Consultants 

1988 
ML -_; ,. 

711 100 

33 4,64 

2 

(*) divided as follows: 

spare parts 
raw materials 
syringe molds 
design 
equipment 
miscellaneous 

Total 

1989 
Ml % 

991 100 

25 2,52 

2 

1989 

946 
45 

99~ 

1990 
ML % 

394 100 

13 3, 3C 

2 

l 

1990 

5 
158 
94 
83 

54 

394 

The eccnomic trend of the firm fluct~ates according to th2 
international su~'ply contr?.cts acquirr·j, while the net o:·ofiL; ar~ 
substantially stable. 

1989 represents a peak year, wing to the sales ~ontract 
of two goods-lifts to Chi~a. 

Ir1 concll1<; ion, tnt> firm arpc~ar:; to be ca::iable: ot providii-<; 
the req11 i rrd know- h·'.lvl, cng i neeri r"J des i ~Jr: rnd procureri0;1t se1·v ices 
for the Tylosin rrnj,.:ct. H,e finc:nri;1 bci•"·'E.:r1 1-1il i be naid by the 
incomr rlerivii1q from said activit1e~. 
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( Tylosin A) Tylosin, 90, sa 
{1.:01-69-0J 

0 

CHJ HV0° OH 

CHJ 

R - CHO 

·. ·-·o 

T-00216 

C,0H11:--;017 M916.lll . 
Mzcro!ice antibiotic. Isol. from Strtptomyces Jrad1at . . 

Antibacterial and used in treatment of mycoplasmas in 

poul!ry. Amorph. (MeiCO/hexane). Mp 131°. {a Jo 
____ -:_55°. ----------------- -----

JC.Q.Dt-Me: (110.:9-15-Jj. Tylosin C. JC.Q·Dtnurhyl­
rr/osin, 9C/. Macrocin. 
C,$H;5N011~ 902.084 
[sol. from S.fradiae. Cryst. (Me

2
CO aq.). Mp 134-

1360. (aFJ-52.5° (c, 2 in MeOH). pK
1 

7.0. 

JC-O-De-Me, 4A.lJemycarosy/: (11049-05-1]. 
wctenodn. 

Clll i61 No,, M 757.914. . ~ . -.. 
From S.frcdice. Mair.ly act1.,.e ag:11nst i;r:irn·,,os1t1.e 
bJctcria. 

Tylosin B 

-nesm;:c;;.rin, 8CJ. Dtmycaro.rylrylo.rin 
( 1 JOJ2-98-7J 

0 

T-00217 

CJ1H,sN014 M 771.941 

Hydrolysis prod. of Tylosin and isol. from Stref!tomyus 
frcdiae. Cryst. (CHCIJ). Mp 114-116°. {aJ·J-14.8° 
(c, 2 in MeOH). pK

1 
8.0. ' 

- --------- -

- - ·- ---------

Tylosin D · T-00218 
-tO-Deoxo-20-hydroxyrylosin, 9C/. Rt!otn}'cin, 8Cf. LL. 
AM 684/J. Amibiotic LL-AM 68.fp --=--
{ 1404-48-4] 

As Tylosin, T-00216 with 

R = -CH20H 
C,,H11N011 M 918.127 
M crc/ide antibiotic. !sol. i:om Strep:omyces 

liygroscopicus. Actfre against gram-positive bacteria 
and exptl. infections in mice. Mp 172-175°. fan1 -440. 

r~ir:t ior:1ry ( 1: r· o rn : ri r A n t i h i o 1 ~ :> I . ;rnrJ fl~!at~rl :;11b~; t ;rnr.f'~: · r·:ci · fl. 'JI· 
ll yr. : o f I Ch r1 pm ;i n ;ind 11<111 London. 1'111fl). 
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Ty!osin 

916.1 U0/-69-0 

T\·losin is a mixture of antimicrobial macrolides 
p;oduced by the growth of certain strains of 
Streptomyces fradiae or by any other means. It 
consists largely of tylosin A, which is \10£, l2E)­
(3R,4S,5S,6R,8R, l4S, ISR)-14-[(6-deoxy-2,3-di­
O-methyl·P-D·allopyranosyl)oxymethyl] .5. { [3 ,6-
dideoxv-4·0· (2,6-dideoxy-3 -C -methyl· tt· L·n·bo­
hexop):ranosyl) -3 -dimethylamino ·P-D-glucopy­
ranosyl]oxy} -6-formylmethyl-3-hydroxy-4,8,12-
trimethyl-9-oxoheptadeca-10, 12-dien-15-olide, 
but tvlosins B (desmvcosin), C (macrocin) and D 
(relo~ycin) may ais~ be present. 

Description An almost white to buff-coloured powder. 

Solubility Slightly soluble in u:ater; soluble in 15 parts or 
ethanol (96 per uni), in 30 parts or chlorofonn and in 6 parts 
or methanol; soluble in dilute mineral acids. 

Identification .!.. The ir:fra·rtd absorption spectrum, 
Appendix 11 A, is concordant with the rtftrtnu spectrum or 
tvlosin. 
B. The light absorption, in the range 230 to 350nm, or a 
O.Q0.4 per cent w/v solution in 0.1 ~ hydrochloric acid 
exhibits a maximum only at 290 nm; absorbanu at 290 nm, 
about 0.94, Appendix II B. 
C. To 10 ml or a 0.004 per cent w/v solution in O.b1 
hydrochloric acid add I ml or 2:.1 sodium hydroxith, heat on 
a water-bath for twenty minutes and cool. The light 
absorption, in the range 250 to 430 nm, of the resulting 
solution exhibits a maximum at 332 nm. 

Alkalinity pH of a 2.S per cent w/v suspension in carbon 
dioxide-free u:ater, 8.S to 10.S, Appendix V L. 
Heavy metals To the residue obtained in the test fo 
Sulphated ash, add 2ml of hydrochlon"c acid and evaporate 
slowlv 10 drmcss on a water-bath. Moisten the residue with 
0.05 .:;,1 or h~·drochloric acid, add 10 ml of boiling u:ater an 
heat for tc~ minutes on a watcr·ba1h; cool and diiutc t 
25 ml wi1h water. 12 ml of the resulting solulion compli 
with limit /I'S/ A/or htat.')' mttals, Appendix VII (30 ppm) 
t:sc lead standard solution (2 ppm Pb, for the "!reparation 
the standard. 
Composition Carry out the method for high-prtssure Ii · 
chromatography, Appendix J JI D, usingfrcshl) .. p~cpare~ 
utions in a mixture of equal volumes of u:attr and autonrl 
containng (I) O.OZ per cent w/v of 1ylosin l3~CRS and (2) 0. 
per cent w/v or the substance being examin~d. 
chromatographic procedure may be carried out ~s1~g (a) 
stainless steel column 20 cm long and S mm in tnte 
diameter packed with spherical particles of silica S 11m in ~ia 
Cler the surface or which has been modified by chcm1caJI 
bonded octadecasilyl groups (Nucleosil ODS is suitable), 
as the mobile phuc wi1h a Row rate of I ml per minute, 0._8 
sodium perchforatt in a 40 per Cent y/y solution or O~t/O~ll 
and adjusted toa final pH of 2.S using I ~hydrochloncae1d 
(«)a d.-:rction wavelength of 290 nm. 

chromatogram obtained with solutton (I) sho...-s 
resolution to the sample chromatogram supplied with 
·• BPCRS'. If necessary the molarity of the sodium 
tc may be adjusted or the temperature uf the column 

lie nisc<f to a ma."timum o! 50-. The ~rdcr of elution or the 
;orcomponc~t.s of ty~osmBPCf!S in the c~romato~ram 

,.·ith solution (I) is desmvcmosvh,·losm, tvlosm C, 
B, tylosin D, an aldol impurity ~nd tylosi~ :\. The 
'.{ficiency should be determined using the peak due 

·iJ'bin :\ and should be not less than 22.000 theoretical 
' pc-r metre. Using r1onnalistt1io11. the content of tylosin 
ia lhe substance being examined is not less than SO per 

a. and the total content o( tylosins .,,., B, C and D is not 
.. than 95 per cent. 

·ne Dissoh·e 50 mg in 5 ml o( me1l:a11ol in a 25-ml 
j,.Juatcd flask, add 2 ml of a IO per cent ,.fr solution or 
'tJ"Jint and Zml or a 1 per cent wfr ~lution or 11i11hydn·n. 
(Joie the flask by covering with a piece or aluminium foil 
liid heat in a water-bath at 85" for exactk thirtv minutes. 

-Cool npidly and add su£ficicnt :~·ater to pr~uce Z5 ml. C sc 
a the blank a solution prepared in a similar manner but 

. ~ tmining the substance being examined. The absorba11a or 
"'°.dlr resulting solution, measured without delav, at 5i0 nm, 
rr. .. Appcndix II B, is not greater th•n that . obtained b\· 

• ·:;.~lia:ultaneously carrying out the procedure using 5 ml or ~ 
:: tolution in mttha11ol containing 35 µg or tyrami11t per ml 
·)ad beginning at the words ·add 1 ml .. .'. 

. for Tylosin intended for parenteral administration earn· 
CIUl the procedure described abon but using I 00 mg ~n 5 ~I 
'el ll'ltlhanol. The absorbanu or the resulting solution, 

ured without delay, at 5i0 nm, Appendix II 8, is not 
pier than that obtained br simultaneously carrying out 

··~.die procedure using 5 ml of a solution in 111etha11ol cont<iin· 
,. iac JO µg of tyrami11e per ml •• 1d beginning at the words 
:"add 2ml .. .'. 

:·Lo.a on drying When dried for three hours at 60° at a 
ptssurc not exceeding 0. 7 kPa, loses not more than 5.0 per 

-_cmt of it.s ...-·eight. 

• ~phaled ash Not more than 3.0 per cent, Appendix IX 
_A; use 1.67 g. 

·. ~'! ~arr·~: out the biological assay o_f antibiotics. :\ppen· 
' ::: ~l'Y :.\~ht). The precision or the assay is such that the 
• uc1al hmtts or error arc not less than 95 per cent and not 
. :;re.tha~ 1_05 per cent _or the estimated potency. The upper 

.,:. Uetal hmtt or error IS not less than 900 Cnits per mg 
• calculated with reference to the dried substance. ' 

Tylosin intended for partl/feral administration u·ithout 
fun~r stenH1a1ion complies u·ith the folfordng additional 
rtqu1rement. 

Sterility Complies wi1h the Jest for slen"fily Appendix 
XVJ A. 

~;o~age Tylosin should be kept in a well-closed container. 
. ~ e contents are intended for parenteral ;;iJministration 

"'
1

dt out further sterilisation, the container should be sterile 
an sealed s I d · · .o as to exc u e m1cro·organ1sms. 

Tylosin Tartrate 

(C~Hn~01;)z,C4HL01, 1982 UOS-S<·S 

1'y!osin T · h · . . artrate 1st e tart rate of tvlosm which a 
rn1x:ure of . . b. I 1· . ' 
10 ant1m1cro 1a macro ides produced by 
r. ed~rowth of certain strains of Streptomrces 

1ra ta b · e or Y any other means. 



Descriprion .-\ whire IC' buH-colourcd powder. 

Solubility Soluble in I 0 parts of ••·ater: slighlly $Olublc in 
ethanol (96 ~r utr1): freely soluble in chloroform: pracrica!­
ly insoluble :n t'lher. 

Identifica1ion . .\. The mfta-red absorption s~an.m. 
Appendix 11 . .\,is concordan1 wi1h rhe refetett<t' sp<rtn1tn of 
1dosin 1ar1ra1c. 

B. The ligh1 absorprion. in the range 230 to 350 nm. of a 
0.004 per cent wl\· solution m 0. hr 1i_,drod1lonc and 
exh1bi1s a maximum onk al 290nm: absotbm1u a1 290nm, 
abou1 0.8S •. .\ppcndix Ii B. 
C. To 10 ml or a 0.004 pcr CCOI W.'\· solution in 0. h1 
hydtTH.·hloric acid add I ml of 2'1 sotli1m1 h_nftt1.,·ide. he4! on 
a warer-bath for twenty minuics and cool. The lij?hl 
absorption, in the ranl?e 250 to HO nm, of the rc~ulring 
solution, exhibits a maximum at 332 nm. 
D. Dissoh·c JO mg in a mi:1.turc of i'.5 ml of p_nid111e. 2.5 ml 
of acnic anhyd1ide and 0. I 5 ml of :rntu and allow 10 $!2nd: 
after about tc:n minutcs an c:mcrald l'rcc:1 colour 1s pro· 
duced. 

Acidity or alkalinity pH of a Z.5 pcr ccn1 w ,. ;olucion. 
5.0 to i'.2 • . .\ppc:ndi:t \. L. 

Composition Carry out the: mcthoJ for iiir;l1-p11·s.<1111· 
liquid ch1011znto_elflphy • . l.ppcndix II I D. u,;ing frc:,;hh­
prcpan:d solutions in a mi:1.turc of cqual ,·olum.:; oi ~..,,,..,. 
and auronitn1e conuinine (I) 0.0Z per ccm w ,. of 1ylcm11 
lll'CRS and (2) 0.02 per ccn1 w ,. of chc ::'•1h,;1ancc bt·m!! 
c:1.amincd. The chromatoi:raph1c procedure may h<· earned 
our usinj? (a) a srainlcss >reel column 20 cm Ion£ and 5 mm m 
ir:rcrnal Ji:imetcr packed wirh $pherical particle; of ,;ilica 
5 11m in Jiamecer thc ;urfacc of which ha; hccn moJ1ricJ by 
chcmically-bondeJ ocradeca;1lyl j?roups (:\ucleo;il OD:> is 
suitable), (b) as 1hc mobile phase with a flow rm:· of I ml p<'r 
minurc, 0.85\1 rndi11m ~rchlornte in a 40 pcr ccnr ,. \· 
;olurion of aatrmitn"le and adju;ccd 10 a tin;rl pH of Z.5 
u,;ing ht hydrochlrm"c acid and (c) a 1.ktecrion wan:kngth of 
290nm. 

Thc chromatog:ram obtained wich solurion (I) show~ 
similar resolution to thc sample chromatogram supplied 
wirh the tylosi11 R?CRS. If necessary thc molarity of the 
sodium r~rchloratc may be: adjusted or the tcmpcrarurc 
of 1hc column may bt> raised to a maximum of 50". Thc 
order of elution of rhc: six major components of tdosi11 
RPCRS in thc chromatogram obtained ''"ith wlucion (I) is 
desm,·cinosvll\·losin, l\·losin C, rdosin B, rvlo:<in D, an 
aldol .impur.iry. and t~Io"sin ..\. Thc .co/1111111 effi;ir11cy should 
be dcrcrmincd using thc peak due to tylosin ..\and ;hould be 
n.:>t less 1han 22,000 thcorcrical plares pcr mctrc. L·sin!!' 
11omralisa1io11, the content of tvlosin .\ in rhc suh>rance 
being c:xamincd is not lcss than· SO pcr cent and rhc:- roral 
comenr of tylosins .\. B, C and D is nor less rhan 95 per 
ccnr. 

T)"ramine D1sso:,·c 50 ml! m 5 ml of methmuA :n a 25-ml 
J:raduarcJ flask. aJd 2 ml of a IO per ccnt '""" :'<Jlution of 
pyn"ditte and 2ml Clf a 2 per cent wt•· !-Dlution of m1

1
hl"<!ti11 . 

Clo~ thc tbsk by CO\"(·ring with a r•o:cc: of :.ilummiu.m foil 
and hca1 in a water-bath at S5" for eucrh· thin,· minutes. 
Cool rapidly anJ add sufticicnl rm/er 10 produce: Z5 ml. L·sc: 
as thc blank a !-<>lu1ion prepared in a similar mannc:r but 
omitrmg thc substance bcinj? examinc:d. Thc abso,-bn11ce of 
thc rcsultini: solution. measured "i1hou1 ,fda,·. at 5;0 nm. 
.\ppcndix II B. is not grcaccr than 1ha1 .obtamcd b\· 
simuhaneously carrying our the procedure usini: 5 ml of ~ 
solution_ in _methanol containing 35 Jlf. or r_nami11e pc:r ml 
and beginning ar thc "·orJs ·add 2. ml .. .'. 

For T~losin Tartrate intcnJcJ for parenrcral adminis­
tration car~y out the procedure described abo,·e but U$10J? 
100 ml? m .:>ml of nrerha11ol. Thc absa,-banre of the resuhinl! 

solmion. measurcd withour dc:lay, at 510 nm, . .\ppendix 11 
B. I~· not greater than rha1 obtained by simuhaneouslv 
carr~ mg out thc procedure U$ing 5 ml of a solution i~ 
mt"thanol containing 30 µg of lytamine per ml and bc innin 
ar rhe words 'add 2ml .. :. g g 

Loss on drying \~·hcn dried for three hours at 60" at a 
pressure not ~xccedmg O.i'kPa, loses not more than 4.5 per 
cc:nr of 11s wc:1!!'hl. 

;~lphated ash Xor more than 2.5 per cent •. .\ppc:ndix IX 

Assa_r Car~y out thc biological assm· of atttibiotics 'ppcn 
d1x xn· \(\. T · · · · . • .... • 

· ct). hc prcc1sron of' "c: assay 1s such that the 

fiducial limirs of error arc nor less rhan 95 ,... 
h IQ- r-r Cent and more_ r an . J per cem of the estimated pci:enc\·. The: 

11 fiducial limn of error is not less than 800 c" . p 
I I d . h nus pc:r ca cu arc wu reference: to thc dried subsrancc. 

Tylosi11 Tanare intended for parenteral ad · · . 
_. h r. h · · . . mmrstra1 r.11 out ,un er stenlisar1on comp!tes u:ith th Jc fl . 

nddiriona/ requireme11r. e 0 o-", 
Sterility Complies wirh the test for stenlif\· • 
XVIA. ..np~n 

Storage Tylosin Tartra1c should bc kept in a "·ell-cl 
container. 

(From· British Veterinary Codex 1985. p· '12 .. 4'1} 
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C.4.S - 110/.{;~--0. 

l"A4rMfleili'OJ<f•c fn fl;. l'l't 

A mi~l•nt of ~nri1!1icroh~t m: ... TOll.$c .... ~rod-.<."CCI by r!a< 
gt->•th of CUbi11 str~mi <1( S:nptPttirrits f'J·"~ ,,.. by 
3ftJ 011.(-r rm:.un: 11 <lllnsi!.ta !..UJ:dy o( t~·lvsin A. but 
tyl('i)in B de1..m\\C't\1nt t ·fnUQ C (n\JCr<-..:idJ. •nd t~1"'° 
un f nn1\"C;n1 m:1, 1 "'' rrcscnt. 
:\n almuSl •hi1c h) b-.if'"<o1•-..rra-~ckr. Siir.hEl~ 
"'"""k ;. •llCT: «>lut.lc I in Is of .kohQI. I in JU <lf 
chlorof••m. ~n<f I in 6 of mctt.)1 ~kobQI: ""•Mc in 
dilul< 1nincr~I arid" A 2 ~":(. s.uspcn.<ion in cartann.,1i..:>l­
idc-ircc •·11cr h.u :: rH uf i:.S ru J0.5. Scorr m "'CU 
'kM;d t<'nt~inca 

IJWj.f 

r<.:QH,.:-..:0,,1:.l.·,11,o,- l'i~! ~ 

C.-cS - t.111.f •• ~,-~ 

r1turm.:.·.,p1~'':-' In /J.r J'f"f. 

'\ •h1:c '"' t0i.:lf·"vlvurcJ t').,...Jcr. I.I g of m":10::f.r::ph 
~ut)i:(,Jni;c IS .:1pprc.1im~tcly ~nrlalcnt IV I r. vf il'f,'!'.ill 
Sofwhlt : ,., II} 01 •:.lcr: sli~h•I,- .s.c..luh&c in :ilt.vhCll: 
(reel, wlu~lc '" -.:hl->C<•fnrrn. ror• .. ~•k•ll>· iri-;olubk in 
:rncr. :\ ! .. 'T •·r-•.-;." •- ·· -ur ... ,.,; • rlf "''(JI<• i.2 
SCOlf' 1n •<!i-d.r..cd "-'nl.11(1(f),. 

l!.Ji. 
One un;l f'.'f f~·IMill I'( .:\.i.nr .. incd in n OC)J "'' ii( •h~ r.r;r 
lnrern.iiM•I St~•·hrd 1'rcp .. 11a10"1 (I Yt.6) nl r~l~in 
!>,...; ""hi<h <~l~ln> fi)((_J M~its (oCf mr.. 

t;~,. 

Tyl6sin '" ~ ina..:rol1de 11n:ibiotf(" r..nd 11:.s simibr .1nt1· 
m1.:r.>bi•I ~CliVtl) 10 er71hrom,.:ia cr.?22). TyS..~in ~nd 
•hi pI1•J"1.rh.uc. ~nJ urtratc salri arc 11ud in \"C't'""":.s'~ 
rrt(dl'--,11( in 1hc ptc'f'h}'la1il and 1rcatmcn1 of ,·;u~us 
inre"''""S c.iuscd b) >UICcp!oblc ors•nis""'- J 
T~h"i" ;ind 1~-l~i" ;:h"~rh;.1c arc added to an1m:.I i\""f"'d 
'"i! 'lt-fh ;a" ir..:0•lh ~~('mutcn (.w r:is 
A. ccporr of 2 cn«..-s of c:onracc J.:rmaruis due 10 t)"I"'"'" 
.. ·C"1nu1rcJ: in .aoi:\u.f («d «uppfc.11tenls. 1·1,c v.un1d 
p.111tn1 ··.u 111'\o(J .1JIC"rr1~ t~ !'ccd supplcmr.nh. (O~•=uriin~ 
nitmfuruo11<.- K. H SdJner. A"·lr.r IH,,•:. 1971. 
llM. i~2 

A rcvio of the use of 1yl0lu• in uimal fttds 1nd 111 
'C'itri,.:an· mtd1c.:inc. J. 0 ~fa\"kirh.on. in. r,,, .... u,J 
,,,, '""" ·s ....... ,,. ow. folly ,, ol I Ed.), l.ond•'"· The 
A•.....:•J11<>11 uf Vc1cri11ui••• inJnJ•Slrics. 19'1, r•.SI. 
S\io.ccptibil11y of l.1JllOt1r//u spp.-to mac:rc.1.dc anr<biooc... ... 
includi~~ IJl<>so~ • P JI. Edchrcin ti "'~ ;f•r,,.,;,.,,,,,_ 
Ax. c~'"'"'A". 1~8! . . '!. ~io. 

l'roprit<ory \'t1trlnary 1'1"'" ind '-hnuf1<1urtn c.C 
r)lo<in lftd ir. S.lt1 ~ 
T):.u,11 1/:"lu11•'-· 1-'AI; T~l"f 1£/a,..·oJ, (IAJ . 

·-----------·---

(MartindalP-, The Extra Pharmacopociax, ;:>9th Ed. 1989, p. 331) 
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ATI . 

ATITILSULFA iSJATI - 1426: 
int~ton m~iClllO lmlpftltico 
For: I kg = hlosina 100 & sulfamctazina 100 g. 
lad: YOlatili: M.C.R. da micoplasma pll~icum e proIDassi 

alle reazioni da vaccinazione e aa altn stias. DOD usare 
Delle ovaiole produttrici di uova da consumo alimentare; 
taccbini: profdassi e cura de11a sinusite infcttiva e de11a 
aerosacculite; vitelli da latte: prevenzione ddle polmoniti 
da micoplasma e pasteurella multocida; suini: profilassi e. 
cura ddl'enterite necrotica e polmonite enzootica. 

Pos: YOlatili: 2SO &II 00 litri di acqua da bere; vitelli da latte: 
· 10-20 glkg di latte in polvere da ricostituire pari a 2-4 g di 

tilosina per capo al d1; suini: SO gll 00 kg di mangime o 2 
glqJe di p.v. 

confaiooe da 2S q 

ATl-TIL 100 PREMIX Wl ATI -1426: 
intqratore m~icato tuapeutico 
For: I kg = tilosina fosfato 100 g, suppono vegctale q.b. 
Incl: volatili: malattia cronica respiratoria; suini: polmonite 

enzoot.ica ed enterite Decrotica. 
Pos: mescolare accuratamente nd mailgime, volatili: 800-1000 

gl I 00 leg di mangime per S giom~ ripctere ii trattamento 
per 2 giomi dopo 30 giomi; suin1: 100 gllOO kg di man­
gimc. 

coaf'cziaae da 20 q 

A'ITIU 200 LIQUIDO Mil ATI - 1426: 
intqratore muicato tuapnlico . 
For: 1 leg = tylosina 200 & suppono q.b. 
lad: 5uini: enterite necrotica, polmonite enzootica; vitelli: pol­

monite da micoplasma ~o pastcurella multoada; volatili: 
-malattia aonica respiratoria. 

Pos: miacolarc accuratamente nd mangime o ndl'ac.9ua da 
bere; suini: SO r/q.le di mangime (2 g/100 leg d1 p.v.); 
vitdli: 1-2 kg(q.fe di mangime Oatte an polverc da ricost1-
tuirc); volatali: 400-SOO glq.le di mangime oppure 250 
gllOO litri di ac:qua (l,2S gllOO kg di p.v.). 

An: da ccdersi agli allevatori soltanto su prescntazione di pre­
scri:zione vcterinaria. 

CQll(czioni da I • S c 25 q 

ATl11L 200 PREMIX Wl ATI - 1426: 
intqratore muicato tuapeutico . . '-
For: I kg = tilosina 200.000 ms. suppono q.b. 
Incl: suini: enterite nccrotica, SJOlmonite enzootica; volatili: 

malattia cronica respiratoria. · 
Pos: suini: SO gllOOkgdi mangimi (2r/IOOkgdi p.v.); volatili: 

400-SOO g/100 kg di mangime. 
An: da cedersi agli allevatori soltanto su presentazione di pre­

scrizione veterinaria. 
confezione da 25 ks 

A Tl11L 200 SOLUBILE 1WJ A TI - 1426: 
integratore medicato terapeutico 
For: I kg = tilosina 200 g, supporto q.b. 
Ind: volatili: M.C.R. da micoplasma plliseeticum e profilassi 

alle reazioni da vaccinazione e da attn stress, non usare 
nelle ovaiole produttrici di uova da consumo alimentare; 
tacchini: profilassi e cura della sinusite infettiv1 e d:lla 
aerosacculite; vitelli da latte: prevenzione delle polmoniti 
da micoplasma e pasteurella multocida; suini: profilassi e 
cura dell'enterite necrotica e polmonite enzootica. 

Pos: volatili: 250 11100 litri di ar.qua da bcre; vitelli da latte: 
I0-20s/kadilatte in polvere da ric:ostituire pari a 2-41 di 
tilosina per capo al dJ; suini: SO all 00 k1 di mangime o 2 
&fq.le d1 p.v. 

32 

confcziofti da l·S-25 kl 
confczioni da 200.SOO I 

ATI-TIL 40PREMIX iSJATI~ 
inter.ton · · . ; 
a1111nico per suini contenente tilosiDa 

~ 

B~A1YLOSINA 1i.YJ Bcnaco- 85 
mtegratore m~icato tera~tico 
For: I kg = tylosina I 00.000 mg. 
Ind: suini: ~teritc: necrotica e polmonite 

malattaa cron1ca respiratona. 
Pos: suini: ! g/lcg.di mangime oppurc o,o4 · 

I glsuano d1 25 kg); volatili: s • 
oppure 0,2S g/lcg di peso vivo (a. 
VIVO). 

solubile canfeziaai ii 

BRONC01YL Mi] Pagnini - S11S: 
intqratore m~icato tuapeutico 
For: I kg = ty!osina 200 & supporto glucidico q.b. 
lad: suini: enterite necrotica, polmonite cmootica; volatili: 

malattia cronica respiratoria; vitdli: polmonite da mico-
plasma ~o pasteurella multocida. · 

Pos: suini: O,S &l!J di mangime (0,2 g/10 k& di p.v.) JJC( 8 
giomi; votatib: 4-S g/kg di man~me o 2,5"1 per liuo d'ae> 
qua (0, I 2S g/kg di p. v.) per 3-S gaorni; vitdli: 10-20 etg di 
mangime (latte in polvcre da ricostituirc) per 14 gsomj. 

solabile da l-S-2S q 
solubile da 50 • I 00 c S00 I 

BRONC01YL 100 iSl Pagnini - S11S: 
integratore mftlicato tuapeulico · · 
For: 1 lci = tylosioa 100 g, supporto glud~ q.b. · 

Incl: suini: enterite necrotica, pol ' 
maJattia cronica respiratoria; 
plasma do pasteurella multoci 

Pos: suini: I Ilk& Ji mangime (0,4 ·i/J 
volatili: l-10 g/kg di mangime 
g/kg di mangime Oaite in pot· 
gg. . • 

TS: sospendere ii trattamento 8 U:. 
ne. • .. · 

An: da cedersi ag)i allevatori sup ' 
veterinaria. · ·. 

C~EZOOBOOSTER 1WJ Chczoo _ 60• 
mtegra:ore medicaro terapeulico • 

~or: I ks = ossitetraclclina .SO s. tilosina 10 I. supporto b 
nd: per la cura della polmonile enzootica dei . . q. . 

Pos: 1 k&f I~ ks di mangime .pari a 40 &lk ';.'
0

'· • 

3So5m~1n1~1rareaccura1amen1e miscelaco :d .!,F0 .. 1mve'~· 
TS 

• 11orni. .. .,..r 
: IOg. 

confezionc da 2S ks sacc. 

CHEZOOTIL 40 
integratore 
per mangimi per suini. 

conrezione di 



C!>PAL TYLAN 100 WJ Copalfar'1- 8517: 
111tqratore mmicato 1wa11n1tico 
For:-1 kg= tylosina loOooo ms. supporto q.b. 
lad: vola~ili: malatt~ cronica n:spira1oria; suini: cnterite nc­= polmon11e e.ozootica; vitclli: polmoniti da mic:o-

Pos: ~a~ili: 8-10 l[ka di ~angime o S g/lilro di acqua da here; 
SUIRI: _I g/lcg ~i mangi~e 0 0,04 g/lcg dip. v.; VJtdli: 20-40 
~ d1 mangime (latte 1n polvae da ricostituin:). Sommi­
IUSlrarc nd mangime accuratamcnte miscdato o in acqua 
da berc pcrtcttamcnte disciolto. 

coaf'aioai cla I • 5 • 25 q 

T-20. WI Elanco - 4717: 
• malicato laopfta/co 

... • tilosina 200 i. desllOSio mon. q b 
.. ilcontroUoddlamalattiacro · ·: . 
.. • ddla sinusite infettiV. dei ~ca ~1ratona dd bro­

e ~~die polmoniti dei vit~ e neJJa pn:vcn-

• SCloeJicrc 2.S I di Prodotto per litro di acqua di 

c:oa(ezioai cla o.s q . le 5 q fix. 

----- ---·--
ICC-0-TYLOMETA WJ Nuova ICC - 6006: 

intqratore medicalo twa11n11ico 
For: I k1 == tilosina 40.000 ms. sulfametazina 200.000 ms. 

suppono q.b. 
lad: terapia ddla polmonite enzootica e ddla enterite necroti­

ca dei suini, maJattie batteriche. 
Pos: 2SO I ogni 100 k1 di man~me; somministrarc accurata­

mC1Jte miscdato nel man11me. 

feed pk 

--------- ------ --
LEV ACOR WI Copalfann - 8517:."~ 

lntqratore mtdicato tera11n11ico ;. '. 
For: I k1 = tyl~ina 40.000 mg, teiracld:-

porto sofubde q.b. · 
Ind: volatili: malanie balleriche respi~(· 

e de!J'appa~to ~itale, setticemie 
cronica rcsp1ratona. •. -

Pos: 2 kg/JOO kg .di. mangime oppure Jf, • 
here. Sommin1strare nd mangime 
lato o ndl'acqua di bcvanda perf ei · 

coafezioai cla 10 • 100 s. I· S -25 

OXITYL ~ Unione Commcrc. Lombarda - 871 S: 
inttgratore mtdicato ttrapeutico 
For: I kg • tylosina I SOOOO mg, ossitelraciclina 125000 mg, 

supporto idrosolubile q.b. · 
Incl: vitelli da latte: polmonili da ~icoplasma ~o ~asteu~elll! 

multocida pasteurellosi alTez1on1 comphcant1 le v1ros1 
degli appa;..ti respiratorlo e diaerente, polmonite ~nzoo­
tica· volatili: malattia cronica respiratoriaf malame bat­
teri~he respiratorie, pstro-intestinali-e de l'appar~to ae­
nitale, sc1t1cemie batteriche. 

Pos: vitelli da latte: 2-2 6legf100 leg di latte !n polv~re da rico­
stituire· volatili: SS0-665 gllOO leg dt man11me. o 335 
gllOO 1{1ri di acqua da bere. 

confaione di 2S ks 

TIELLE 20 i!iJ Chcmifanna - 4449: 
integrator~ mtdicato twa11n1tico 
For: I leg = tilosina 200.000 mg, supporto q.b. 

I 

I 
I 

lad: V91a:;li: malattia cronica respiratoria; bovini (vitdl1~ 
latte): polmoniti da micoplasma e/o pasteurdla mult 
da. 

Pos: volatili: 2,S gllitro di acqua da here; bovini (vitdli d~ 
latte): 10-20 g/lcg di mangime (lane in polven: da ricostl" 
tuire). 

An: da ~.dersi agli ~lle"'.llori soltanto su prcscnta2ione di p 
scnz1one vetennana. 

confczioni cla I • S • 10 q 

TILCLOR WI Centralvct-Vctcm - 7044: 
integrator~ medicato ttra11n1tico 
Fo1: I leg = tilosina ISO g, clortetraciclina 12S g. supportJ 

q.b. I 
Ind: vitelli da lane: per la terapia e controllo ddla polmonitc 

da micopiasma e/o pasteurdlosi, affezioni complicant~· 
virosi ddl'ap rato n:spiratorio e digcrente. polmoni 
enzootica; v~ili: malattie batteriche respiratorie co 
presa MCR, gastrointestinali e ddl'apparato gcnitale,, 
ticemie batteriche. · 

Pos: vitelli da latte: 2 lcg/9.le di latte in polvere da ricostituil 
volatili: 600 glq.le d1 mangimc. 

confezioni cla 5 - 25 q 

TIL-FUR iaJ ATI - 1426: 
integratore medicato ttra11n1tico 
For: I leg = tylosina 200 g. fural:adone doridrato 60 & sup-

porto idrosolubile q.b. I 
Ind: v~latili: enteriti battericbe; malattia cronica respiratoj 

na. 
Pos: mescolare accuratamerate nd mangime; volatili: 400 

glq.le di mangime. I 
An: da ccdersi agli allevatori soltanto su prcscntazione di pre-

scri2ione veterinaria. 1 
confczioni da I . 5 e 25 ~ 

TILMIX SULFA PREMIX fial Ccntralvet-Vetem -
7044: 
inttgratore mtdicato ttrapeutico 
For: I kg = tilosina 200 g, sulfamttazina 100 g. 

Jftcl: suini: terapia e controllo della polmonite enzootica ell 
micoplasma e ddla polmonite c:ausata anchc da altri ba' 
teri. 

Pos: 100 glq.le di mangime. 
confczione cla 2S q 

TILMIX 100 Mil Ccntralvct-Vctcm - 7044: 
int~gratore mtdicato ttrafmllico 
For: I kg = tilosina 100 g, supporto q.b. 
Ind: suini: terapia e controllo della polmonite enzootica, ente 

rite necrotica; volatili: terapia e controllo ddla malaui1 
cronica respiratoria. 

Pos: suini: 100 glq.le di mangime; vol11tili: 800-1000 glq.le d1 
manaime. 

confczi 'ne da 2S ks 
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nLMIX 200 WI Centralvet-Vetem - 7044: 
·;n1qraton mftiicato tmqwutico 
For: 1 leg = tilosina 200 g. supporto q.b. 
Incl: suini: terapia e controllo della polmonite enzootica, ente­

rite necrotica; volatili: per la terapia e controllo della 
malattia cronica respiratorie; bovin1 (vitdli da latte): per 

_ la terapia e conllOllo ddla polmonite da micoplasma e/o 
pasteurclla multocida. 

Pos: suini: SO g/qJe di m~ngime; volatili: 400-SOO g/q.le di 
mangime; bOvini: 1-2 kgfq.le di mangime (latte in polvcre 
da ricostituire). 

confczioni da S e 2S q 

TILMIX 40 WJ Centralvct-Vctcm - 7044: 
intqratore 
per suinetti e ~uini. 

confeziooe da lS q 

TILOMICIN K WI ATI - 1426: 
specia/itlt medicina/e solo JISO fftmnario 
-For: ·clOO mJ»·Oacone a tappo perforabile = tilcsina· tartrato 

3 124 g (cSOO ml» I S,62 &},bnamicina base (come solfa­
to) 2 g (cSOO ml» IO g), N-trimctilglicina zscorbato I g 
( cSOO ml» Sg); flacone solvente = sodio citrato F. U. Vll 4 
g (cSOO ml» 20 g), acqua bidistillata q.b. 

Incl: c I 00 ml»: trattamento dclle micoplasmosi aviarie (MCR) 
dei polli e sinusite infcttiva dei tacchini e delle loro com­
plicazioni ed eziologia battcrica; cSOO ml»: trattamcnto 
ddla mico~lasm~i ~viare (MCR) dei J>C?lli e si~~te 
infcttiva de1 tacchm1 complicate da gcmu kanam1cmo­
scnsibili. 

Pos: nei polli e nei taCchini si iniettano nella pclle libera dd 
collo subito dictro la tcsta I ml/kg di peso vivo, senza 
supcraie i 2,S ml per ogni singolo trattamento qualunque 
sia ii peso dd soggctto. 

TS: tra l'ultimo trattamento e la mattazione dcali animali 
deve trascorrere un periodo di tempo non inferiore a 1 S 
gg. 
JOlllJOOl Ill im I Ra'- polv. + 

Rae. solv. 100 ml 
S06l1JJOJ Ill im I nae. polv. + 

• flac. solv. SOO ml 

179S.00 tylosinum + kanamycinum + bctainum ~ 
B - ricetta mcclica 

9601 chcmioeerapici • 

ast. 68CO 

ISL 26000 

I -- riLoSIN 200 PREMIX Wl Chcmifanna - 4449: 
· intqriztore mftiicato terapeutico 
For: 1 k1 = tilosina 200.000 mg, supporto q.b. 

I Ind: volatili: malattia cronica respiratoria; suini: enterite ne­
crotica, polmonite enzootica; bo.,ini (vitelli): polmonite 
da micoplasma e/o pasteurella multocida. 

I 
I 
I 
I 
I 

Pos: volatili: 0,400-0,SOO kg/ 100 kg di mangime a 
te miscelato; suini: SO gf I 00 kg di manJime a 
te miscelato (20 mg/le~ di p. v .); bovini (vitelli): I· 
kg di mangime (latte an polvere da ricostitu1re 

An: da cedersi agli allevatori soltanto su presentazio 
scrizione veterinaria. 

conrezione da 25 k& 

TILOXIN 40 PREMIX liaJ Copalfar;n - 8Sl7: 
inttgratort 
per mangimi per suini. 

conraione da 25 k& 

TII.SOL 200 UQUIDO WI Centralvet-Vet 
7044: 
intqratore mediaito tuapntico 
For: I leg = tilosina 200 g. supporto liquido q.b. 
Ind: vitelli da latte: per la terapia e ii contJO!lo ddla 

da micoplasmi e/o pastcurdla multoada; 
terapia e controllo ddla MCR causata da mico _ 
liscpticum e/o sinoviae; tacchini: per la tcrapia ~ 
zione ddla si1'usite infcttiva ed aerosacculite; 
rite necrotica, polmonite enzootica. 

Pos: vitdli da latte: 1-2 kgfq.le di latte in polvere da • 
re; voJatili e tacchini: 250 g/100 litri di acqua 
suini: SO g/q.le di mangime. 

confezioni da I - S litri 

TILSOL 200 SOLUBILE 
7044: 
integratore medicato terapeutico 
For: I kg = tilosina 200 g. 
Ind: vitelli da latte: per la tcrapia e contro~o ddla 

da micopla5ma e/o pasteurdla multoada; !olat 
terapia e controllo ddla MCR causata da JDJ 
lisepticum e/o sinoviae; tacchini. per la terapia 
zione della sinusite infettiva ed aerosacculite. · •. 

Pos: vitelli: 1-2 kglq.le di latte in polvere da ricosti 
tili: 250 g/100 litri di acqua da here. : 

conraioni da I · S q 

TILVET-S Mil Vctitalia - 8718: 
intqratore medicato terapeutico • 
For: lkg =tilosina IOOg,sulfacloropiridazina llOg.. 

solubile q.b. 
Ind: vitelli da latte: polmoniti da micoplasmi e/o da 

- la multocida; enteriti batteriche, malattie batt 
tili: malattia cronica respiratoria; malattic: bat 

Pos: vitelli da latte: 35-40 g di mangime _(latte in 
ricostituire), oppure 60-70 g/ I 00 kg d1 p. v.; volat 
di mangime. 

TS: tempo di interruzione: 21 giomi. 
conrezione da 2S q . 

TILVET-200 fi:YJ Vctitalia - 8718: 
integratore medicato terapeutico 
For: I kg = tilosina 200 g, supporto solubile q.b. 
Jnd: vitelli da latte: polmoniti da micoplasmi e/o da 

la multocida; suini: enterite necrotica, polmon1 
tica; volatili: malattia cronica respiratoria. _ 

Pos: vitelli da latte: 1-2 kg/q.le di mangime (latte in 
ricostituire); suini: SO g/q.lc: di mangime; volatili: 
g/q.le di mangime. 

TS: tempo di intcrruzione: 8 giomi. 
conrezione da 25 k& 

-----··- -·----

. TYCLO 200 lial Biosint L.F.B. - 3022: 
integratore medicato terape111ico 
For: I kg = tylosina tartrato 200.000 mg, suppono q.b. 
Ind: suini: entcritc necrotica, polmonitc enzotica; volatili: 

1 malania cronica re~piratoraa. 
Pos: suini: SOO mill& oppure 20 m&lkJ di p.v. nel mansime; 

volatili (nel man1ime) 4.000-S-.OOO ml/k1 di man1ime; 
volatili (an acqua da bere): 2.SOO m&flitro di acqua oppure 
125 mg/leg di p.v. 

conrezione da o.s c 10 •• 



D PREMIX Wl Elanco - 4717: 
· int~on 

: contenente 40 g di tilcsina fosfato per kg; per uso auxinico in 
- suinicoltura. 

coafcziooe da 2S kg 

LADIN 20 ~ Chcmifarma - 4449: 
intqratore medicato terapeutico 

. For: I kg = tilosina tartrato 200 g, supporto q.b. 
Incl: volatili: malattia cronica respiratoria; bovini (vitclli da 

latte): polmoniti da micoplasma elo pastcurella multoci-
da. · 

Pos: volatili: 25011100 litri di acqua d! here; bo~ni (vitclli da 
latte): 1.000-l.OO'J gfqJe di mangime (latte 1n polvcre da 
ricostituirc). 

conrezioai da I • 5 • 2S q 

TYLAN KW Elanco - 4717: . 
specialitll medicinale solo uso veterinari.> 

For: tilosina base. . . 
Ind: antibiotico per ii trauamento delle polm~~iti co~l!giosc 

dei vitclli, pneumo-cnteriti, pododermat1~1, metnb, J>:.'l: 
moniti battcriche e mastiti acute da germ• gram-pos1.tiV1 
nei bovini; nei suini. per ii trat~ament~ ~el mal l'OSSlno, 
polmoniti, disscntcna emorragica, artrit1 da PPLO. . 
*414411 Ill ·so- inictt SO ml (SO mafml} 11ac. 7000 
SOMHJOI m ·2ocr inictt. so ml (200 mafml) llac. 13000 *'""" m ·200" inie1t 100 ml c200 lftlfml} flac. moo 

@] B - ricctta medica 
ILJ 3793.00 tylosinum 
Ci!I 9S33 antiscnici 

TYLAN MG 200 PREMIX Wl Elanci>- 4717: 
integratori medicato terapntico 
i='or: I kg = fosfatc di tilosina 200 g. • 
Ind: affezion~ respirat~ri~ ed cnterite nccrotiea o disscnteria 

emorragica de1 sum1. . . 
Pos: somministrare I 0 g di tilosina per q.le di man&!me f!nit~ 

(pari a O SOO kg di prodotto per q.le) per un penodo 1nd1-
cativo di 8 giorni .. 

. conrezionc da 2H1 ' 

TYLAN SOLUBILE ~ Elanco - 4717: 
sJNcialitll medicinale solo uso reterinario 

For: tilosina tartrato. 
Ind: antibiotico per la prevenzi~ne ~d ii ~rattamentC? dc!la 

malattia cronica rcspiratona dc1 polh e della smus1te 
• infeuiva dei tacchini. 

J0641'POJ [!J I 00 S flac. 44000 

~ 
B - rice11a medica 
3793.01 tylosinum (1artra10) 
9S33 1n1iset1ici 

TYLAN SULFA PREMIX IWl Elanco • 4717: 
integratore medicato terapeutico 
For: I kl • tilosina fosfato 100 1, 1ulfamctazina 100 I· 
Ind: per ii controllo dellc i~f~.ioni respirato!i.e (1?olmo!'it~ 

· enzootica c battcrica, nn1.t1~ delle. ~ntenll e 1n cas1 d1 
malattie da stress e dclle hn1oaden1t1. 

Pos: miscelare 1001 di prodotto 0&ni 100 kg di man1ime fini­
to. 

confczionc da 25 k1 

~N 100 PREMIX Mil Elanco - 4717: 
rntqratore mdicato lerttPftltico 
For: 1 kg = fosfato di tilosina 100 g. 
Ind: affczion~ respi!"lt~ric ed entcrite necrotic& 0 dissent · 

cmorrag1ca de1 sumi. ena 

Pos: som!11inisirare .I 0 g di tilosina per qJe di mangime fiaito 
Cpan ~ 0, I ~I d~ prodono per q.lc) per un periodo indica­
ttvo d1 8 g1om1. 

lYLFVR 125 Mil Virgiliano - 695: 
integralore medicato terapntico 
For: I kg = tylosina 25.000 mg, furazolidone 100.000 mg. 

supporto q.b. 
Ind: enterite necrotica, polmonite enzootica, enteriti batteri­

che dci suini. 
Pos: suini: 400 g/100 kg di mangime. 

coafcziooe da 10 q 

TYLOBRON C Wl SIMB - 8674: 
integratore medicato terapeutico 
For: 1 kg = tylosina 100.000 mg. furaltadone tartnto 30.000 

mg. vit. C (protetta) 10.000 mg. supporto solubile q.b. 
Ind: ~ indicato nel trattamento delle ma!attie respiratorie ed 

enteriche dei volatili, soprattutto quando siano sostenute 
da germi «difficili•, quali i mycoplasmi; la vit. C aumcnta 
la resistenz.a degli animali agli agenti infettivi. 

Pos: colombi da gara e uccelli da voliera: 5 1 (I misurino col­
mo) ogni litro di acqua 6a bere per 3 g. · 

TS: tempo di interruzione: 8 g. 
An: da cedersi agli allcvatori solo su presentazione di ricetta 

. medico-veterinaria. J 

polvcrc solubilc da 100 a con misu­
rinO da 4,S I 

TYLODIN Wl Biosint LF.B. - 3022: 
integratore medicato terapntico 
For: I k1 = tylosina S0.000 mg. furaltadone tartrato I S.000 

ma. supporto solubile q.b. 
Ind: malattia cronica respiratoria ed enterite batterica nei 

volatili. · 
Pos: 10 gllitro di acqua da here. 

confezioni da 1-10.lS ks 

TYLOSINA SIMB WJ SIMD - 8674: 
integratore 
per suini. 

•40" confeiioni da S.10.25 kl 

TYLOSINA 10% FG ASCOR 1L:!iJ Ascor Chimici -
4129: 
integratore medicato terapeutico 
For: I kl = tylosina 100.000 ma. 
Ind: vitclli: polmoniti da micoplasma e/o pasteurrella multo­

cidai suin!: enteritc nccrotica; volatili: malattia cronica 
rcspiratona. 

Pos: vitelli: 2000-4000 g/100 kl di latte in polvere da ricosti· 
tuire; suini: 100 s/100 ks d1mangimeo4 gllOO ks di peso 
vivo; volatili: 800.1000 g/100 ks di man1ime. 

polve~c da 25 ks saec. 

I 

I 
I 
I 



I 

l~SINA 100 WJ SIMD - 8674: 
mtqraton m«lit:ato terapeutico 

--
For: 1 lea .. tylosina 100.000 ma. 

I lacl: .:!f!iJ:leril~ n~ica. ~m~nil~ Cnzootica; volatili: 
""·-- -~DJca resp1ratona; v1tclb: polmoniti da mica-­
_.. ... o pastcurdla multocida. 

Pos:.suini; !~~.le ~-i mangimc. op~ure 4 ~ ogni JOO kg di · ~ ;vodi. atib. 0,8-1 kg/q.le di !Jl&Dllmc. oppure 0 s 

I Jef'Q. • •~ua da here. oppure 2.S I ognj J 0 kg di ' 
. =i:~ 2-4 kafq.Jc di mangime (latte in polve~ 

cmrnm; da ' c 10 • lS L. 

I TYLOSINA 100/F-UCL Mil Unione Commerc. 
Lomba.-da - 8715: 
inlqratou m«lit:ato tuapeutico 

I For: 1 lea = tylosina 100.000 mg, supporto q.b. 
Ind: vitclli da latte: polmoniti da micoplasma e/o paste 

. multocida; suim: cntcritc nccrotica, polmonite eim 
volatili: malattia cronica respiratona. · 

Pos: vitclli da latte: 20-40 gl]cg di latte in polvcre da rico 

I re; suini: 100 g/q.le di mangime o 4 glq.le di p.v.; Vt 
· 8~1009 "q.le .di mangime. . . .. 

TS: la sommm1strazione deve essere sospesa 8 gg. pnm; 
macellazionc. 

I An: da cedersi agli allevatori soltanto dictro prcsentazi 
prescrizione veterinaria. . 

a>nftzioni da s -25 q 

bws1N 200 L M§J Ascor Chimici - .4129: 
intqratore medicato tunpeutico 
For: 1 kg = tiJosina 200.000 mg. 

I Ind: volatili: malattia cronica respiratoria; suini: enter 
. erotica. polmonite eruootica. 

I 
Pos: volatili: 2SO g/q.le di acqua oppure J 2,S g/q.le d 

vivo; suini: SO g/q.le di mangime oppure 2 g/q.le < 
vivo. 

liquido 

l fYLOSIN 200 ~OLVERE. W1 Ascor Chimici -
integratore med1cato tuapeutico 
For: l kg = tilosina 200.000 mg. 

I Ind: volatili: malattia cronica rcspiratoria; suini: ente1 
erotica, polmonite enzootica. 

Pos: volatili: 2SO l/q.le di acqua oppure 12,S g/qJ.e < 
vivo; suini: SO g/q.le di mangime oppure 2 glq.le • 
vivo. I idrosolubile conrezioni da I • s • I 0 - lS k1 

~SULFA WI Copalfarm - 8517: 
• ':}'e".atore medicato terapeutico 

For: I kg = tylosina 20.000 mg, sulfadimetossina 160.C 
supporto q.b. 

I Ind: suini: polmonite enzootica, enteriti batteriche, 1 

necrot1ca. 
Pos: SOO g/100 kg di mangime. Somministrare nel m 

accuratamente miscelato. 

I conraioni da I • S • 25 ks 

fYLOTETRA IWJ Pagnini - 5775: 

I lntegratore medicato terapeutico 
For: I k• ,.. tylosina 200 I. ossitetraciclina 160 g, 11 

&1uc1dico q.b. 
Ind: volatili: malattie battcriche reseiratorie, gastro-in1 

I e dell'apparato aenitale, malatt1a cronica respiratc 
ticemie batteriche; vitelli: polmonite enzoot1ca, po 
te da micoplasma e/o pasteurella multocida, pastc1 
atrezioni complicanu le virosi dell'apparato diae 

I 
Pos: vol1tili: 4-S ~I di man&ime o 2,S &flitro d'acqua 

aiorni; vitelh: I S-20 Ilka di manaime (latte in pol 
ricost1tuire) per 3-14 aiorni. 

solubilc da I k1 
solubile da SO c SOO I 

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

TYLOX 100 PREMIX Mil Tre I - 8705: 
integratore medicato tn-apeutico 

~ kL= t~na fosfato 109,7S g (pari a JOO g d 

: [nd: cnterite necrotica c polmonite cnzootica dei suini· malat-
! tia cronica respiratoria dei volatili. ' 
."Pos: S!!ini: 100 8!9.le di mangimc (oppure 4 g/q.le di peso 
• VIVO); volatili: 8~1000 glq.le di mangime. 

pol~~ da 10 q sacr.. 

i 
i'YsULFA WI Unione Commerc. Lombarda- 8715: r int,,,atore m«licato tuapeutico 

i·For: 1 kg = sulfametazina 200000 mg. tylosina 100000 mg. 

f supporto idrosolubile q.b. 

f 
lnl: vitclli da latte: polmoniti da micoplasma e/o pastcurella 

multocida; polmoniti batteriche. 
_Pos: vi~el!i da latte: 3-4 kg/100 kg di latte in polvere da rico-J st1tu1re. r . coruaion~ da 2S q 

TYfETRA iYJ ChemicaJs Laif - 4439: 
intqratore medicato taapeutico 
For: I kg = tylosina S0.000 mg, tetracidina S0.000 mg. sup­

porto (destrosio) q.b. 
Ind: vitclli da latte: pastcurcllosi, afTczioni dcll•apparato respi­

ratorio e digcrentc. polmonite cnzooti~; vitclli: JJ:Olmoni­
ti da micoplasma e pastcurella multoada; volatili: malat­
tie batteriche respiratoric. pstrointestinali e delrappara­
to genitalc. Setticcmie battcrichc. malattia cronica n:spi­
ratoria. 

Pos: vitclli da latte e vitdli: S.000 g/qJe di mangime; volatili: 
1.600 g/q:le di mangime. 

idrosolubile da 1-S-10.2S q 

VETIL WI A TI • 1426: 
specialita medicinale solo uso veterinario 

For: 100 IJll := tilosina base 20 $. ~l~I benzilico 4 r. gli 
propllcn1co SO ml, acqua b1dist11l~ta q.b. 

Ind: indicato nel trattamento delle infezioni da microrpn • 
sensibili ed in particolare nella terapia della bron 
monite enzoot1ca dt:i suini, delle artriti da micop 
delle mastiti acute da microrganismi gram-positivi" 
?PLO delle infezioni podali, dc-1 mal rossino e della 
tC!spirosi; terapi~ dell~ metriti, tiiodermiti e nella tera 
d1 supporto dell enter1te necrot1ca superficiale. 

Pos: bovini e suini: I ml ogni 20 kg p. v.; cani; O,S ml ogni 10. 
kg p.v. . 



PRODUTTORI - COMMERCIANTI 
IMPORTATORl-ESPORTATORI 

DI MATERIE PRIME 
con relativo elenco dei prodotti 

CRAR Soc. Ind.&: Comm. 8.r J. - 00195 Roma - Viale Angelico 
-tel. (06) 31.57.87 - 37.23.129 - 37.25.404 - 38.95.21 - Ind. 

elegr. AGRAR ROMA-telex: 612527AGRAR1- telefax 06-
1105 
.·Fisc.: 00399370584) 

Import-Export Materic Prime per l'industria: 
. Farmaccutica - Veterinaria - Cosmetica e Farmacie 

CHEMICAu; S.p.A. - 20020 Arese (Ml) - Via Vismara 
-tel. (02)93.26.21-telex 332536ACMIA1-332526 ACMIB I 
efax 02-9380816 · 
· ta Aschimici 
• Fisc.: 00210680120) . 
te e Coacasionaria. della: 

th B.V. - Oss (Olanda) 

.M. Co. Farmaceutica Milanese S.p.A. - 20151 Milano - Via 
llarate 37 -tel. (02) 308.54.41 - 308.42.87 - 308.64.02 -Telex 
1204 COFAMI I - telefax 02-38001028 

. Fisc.: 00724750153) 
tibiotici 
timuffa 
matizzanti - Appetibilizzanti per mangimi 

rbadox puro e I 0% 
aquindox puro e 10% 

1tamine 

~Ml .. 
EMI S.p.A. - 03010 Patrica (FR) - Via Vadisi ' - tel. (0775) 

.20.4112/l - telex 612023 CHEMO I - telefax 0775-83687 -
ffici Comm.Ii: V.le Fulvio Tcsti 117, 20092 Ciniscllo Balsamo 
1)- tel. (02) 61.28.431 - telex 350852 CHEMI I - telefax 02-
28960 

off. prod. n. 5518 del 22-6-76 
associata Fedcrchimica 
[Cod. Fisc.: 00148870603) 
acido oxolinico e sale sodico 
acido pipemidico anidro e triidrato 

COFARMA S.p.A. - 20148 Milano - Via Don Gnoccbi 24 - tel.. 
(02) '10.44.547 (4 linec) - telex 333425 I - telefax 02-4043785 · 
[Cod. Fisc.: 03832110153) 
Acido Folico 
Amprolium 
Biotina pura e al 241& 
Diaveridina base · 
Levamisolo HQ 
Mebendazolo 
Tcobromina 
Tetramisolo 
i~osjn~_f~f,to. .... . .•.. 

)' -~J!'~ _T'.8~-~ .... i:ato_ . . __ . ... . . u• 
-a1tamma z 
e molti altri a richicsta 

.. 

COSTANfINO A." c. S.p.A.-10083 Fama CanaYese (fo) -
Via Francesco Romana 11 - tel. (0124) 34.002 - 34.225 - telex 
210SS4 BIOCOS - telefax 0124-348823 
[off. prod. opot. 6-12-SI] · 
[Cod. Fisc.: 0048044001S] 

Maferie prime 

DE1mos ;., ... 
DEIMOS S.r.I. - 20131 Milano - Via Capranica 14 - tel. (02) . 
23.66. I 2S (8 linee ric. aut.) - telex 332570 DEIMOS I - telefax 
02-70635180 
[Cod. Fisc.: 08301880152) 
associata ASSICC-FNARC 
- Aaente esclusivo di nrle case Estere, rra cul: 

Edward Mendel Co. Inc. (Penwcsl Group 
U.S.A. 
Remy Industries N.V. - Belgio 
Moehs S.A. - Spaana 
Slq(ried Ag- Svizzcra. -. 
Folrmount Chemical Co. Inc. - U.S.A. 
A.T.P. - Formosa 
Tessenderlo Chemie - Belgio 
Nippon Rik• - Giappone 
Poll lndu1tri1 Chlmlca S.p.1. • llalia 
Cennenau Capt. lnternalional - Francia 
Orchlmle - Francia 

. Glullnl Chemie GmbH • Germania 

- ,. : 

- U.S.A.) ·, . 

- Marerie prime destinate all'industrla rarmaceutlca, aliment..:. : .. ; 
re, zoorecnle11, cosmetica ed essenzlera. · ·;.:.~;: 

acido oxolinico c sale sodico ' :"'~·~ ...... ;~ .. ,~ ·~~ 
; ~· ; . 
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ANNEX 4 

LOCATION AND SITE MAPS 
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MAP OF THE LOCATIONS IN KARNATAKA STATE 
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MAP OF THE LOCATIONS IN MAHARASHTRA STATE 
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Mll.P OF TALOJA INDUSTRIAL AREA 
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.VltEX 5 

BUILDING SPECIFICATIONS 
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BUILDING SPECIFICl.TIONS 

- Fermentation Area 

- Process Area 

- Pilot Plant Area 

Ground Floor 

- Micro-biology and Quality 

- Stores area 

Steel columns and Tru~ses 
20 M x 60 m x 22 m high 
Walling to 15 m high 

Aluminium Sheet Cladding to 22 m high 

Roofing with Al~minium Sheeting 

Internal wall finishes by washable 
chemical resistance surfacing 

Heavy Duty ironite flooring 

Steel Columns and Trusses 
20 m x 70 m x 12 m High 
Walling to 7 M high 

Aluminium Sheet cladding to 12 m high 

Roofing with Aluminium Structure 

Internal wall finish as above 

Heavy duty ironite flooring 

R.C.C. Columns, Beams and Roofings 
20 m x 50 m 5.5 m High 
Air-conditioning for micro-processor 
Area 

Walling to full height 

Tiling on floor and walls upto 2 m 
high 

Rest of wall, washable finish 

RCC Columns, beams, roofing 
Control Lab 20mx50 m x3.S m: 
Walling to full height 
Second Floor 
Fully air-conditioned 

Tiling on floor and upto 2 m on wall 

RCC Columns, beams, roofing 
20 m x 50 m x 5.5 m high 
Ground Floor 
Walling to full high 

Heavy Duty ironite flooring 

Standard industrial finishing 



--------------------- -- - - ~--- -----~ - --

- Office Area 
20 m x SO m x 3.5 m high 
Secor.d Floor 

- Utility Area 
30 m x 30 m x 5.2 m high -
2 nos. 

- Canteen & Loker Room 
30 m x 20 m x 3.5 m high 

RCC Columns and roofings 

Walling to full high 

Fully air conditioned 

Office interior finishing 

Steel columns and Trusses 

Walling to 3 m high 

Cladding by Aluminium Sheeting upto 
5.2 m 

Aluminium Sheet roofing 

Heavy Duty ironite flooring 

Steel columns and Trusses 

Walling to ful~ hiqh 

Standard Shahabad flooring 

Provision for internal Purlin & 
Crossing 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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ANNEX 6 

BASE CASE 

C<ltFAR OUTPUT TABLES 
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - F!DlNl CDNSULT!~G, ROKE, l T A L Y -----

TYLOSJN TARTRATE PLANT 
Sept.91 
CASO ~~SE lOB ton/y - techn. deprec. 

2 )'ear(s) of construction, 15 years of production 
~urrencv conversion rates: 

foreign currency 1 unit = 1.0000 units accountinq currency 
local currency 1 unit = 0.0370 units accountinq currency 

accounting currency: US Dollars, Thousands 
------------------------------------------------------------------------------------------------------------------------------------------------------------

Total initial investment durinq constructior1 phase 

fi ~ed assets: 
current assets: 
total assets: 

24421.81 
0.00 

24421. Bl 

S0.085 7. foreiqn 
0.000 7. foreiqn 

S0.085 Z foreign 

----------------------------------------------------------------------------------------------------------------------------------------"·------------------
Source of funds durinq construction phase 

e!juity & qrants: 8636.40 J0.479 x· foreign 
foreign loans : 11327.10 
local loans : 4540. 36 
total funds : 24503.86 49.919 Y. foreign 

------------------------------------------------------------------------------------------------------------------------------------------------------------
Cashflow from operations 

Year: l 3 5 
opl'rating costs: 2307.03 3984.35 4330.4S 
dl'pr l'ci ati on . 2047.Sb 2139.9b 2139,9b . 
interest . 1759.Sb 1657.86 1076.79 . 
---------------- ------------ ------------ ------------
production costs 6114.45 7782.17 7547.20 
thereof foreign 40.44 l 33.61 l 30.34 % 



--------------------
tohl sales : 4324.00 9494.02 

gross inco1te : -1790.45 1667.40 
net incoae . -1790.4~ 1640.66 . 
cHh balance : -373.73 925.29 
net cashflow . 924 .13 51nr,37 . 

Net Present Value at: 10.00 7. : 13063.21 
Internal Rate of Return: 18.(14 I 
Return on equity!: 19.19 % 
Return on equity2: 21.09 l 

Inde>: of Schedules produced by CDHFAR 

Total initial invest1ent 
Total invest1ent during production 
Total production costs 
Workinq Capital require1ents 

Cuh. 1011 Tables 
Projected Balance 
Net inco1e state1ent 
Source of finance 

iom.04 

2530.76 
2467.49 
1940.91 
5609.93 
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---------------------------------------------------------------------------------------------------- COKFAR 2.1 - F!DlMl CONSULrlNG. ~OME, I T A L 1 -----

Total Initial Investment in US Deolliirs, Theousands 

Y::ir 

Fiitd invtstatnt cost! 
lirrd, 51 te prepilratieon, denlopaent 
8u1ldin9s ind ciwil •orls 
~u~1liarr and strvice facilities 
!ncorporattd fixed assets 
Plant 'achinerv ~nd e~uipaent 

Teti! f1~td i~~esteent costs 

Prt-prcduct1on capital txpenditures. 
~et •orlinq capital 

Total inibal in•·estatnt costs • 

1992.1 

W~S.Q77 

.),(100 

(1.~)\l(l 

%2.900 
BJ! •• (l(lo) 

1992. 2 

(). (1(1(1 

255.576 
0.(l(l(I 

1208.380 
l3BJ.S92 

1993.1 

(l,(1()0 

639.940 
0.000 

1551. 924 
10109. 720 

1993.2 

0.000 
383.364 

0.000 
937.988 

2909.240 

--------------- --------------- --------------- ---------------
:iSJb.777 

H2.4b1 
0.0\)0 

284!•, !r48 

323.441 
0.000 

12300. 580 

705.276 
0.000 

4230.592 

1037,135 
0.000 

--------------- --------------- --------------· ---------------
2179.237 3168.989 13005.860 5267.727 

~0.287 22.671 61. 942 37.187 Of it forriqn, in ~ •••.•• 
-----------------------·-----------------------------------------------------------------------------~---------------------------------------··--------------

TYLDS!N TART~ATE PLANT --- Sept.91 
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - FIDIHI CONSULTING, ~ox~. l T ~ L i -----

Total Current Investment in US Dollars, Thousands 

rear .•. 1'194 1995 1990 1997 ma 

Fixed inwest1ent cost! 
Land, site preparation, dewtlopa~P~ (!,(•(•(I 0.(1(10 0.(100 o.ooo o. (1(1(1 

Buildings and ci~il Morks ••••• \).000 0.000 0.000 0.000 (I, (1(1(1 
~uxiliary and service ficilities . •).vOO 0.000 0.000 0.000 0.(1(1(1 
Incorporated fited assets •.•• 462.000 0.000 o.ooo 0.000 0. (1(10 

Pla!lt, uchinrri· and rquipunt .. •),(l(l(l (l.0(10 o.ooo 0.000 •). 0(1(1 

--------------- --------------- --------------- --------------- ---------------
iota! fi2rd i~ve!ttent costs •••• 462. (>(l(J 0.000 0.000 0.000 o. (IO(I 

?reproduction capitals rrprnditures. l\ 000 0.000 o.ooo 0.000 o. OO:J 
Wi;ri:inq capi lal .......... 63\), 9~9 ~12.745 263.104 109.374 74. 3(19 

--------------- --------------- --------------- --------------- ---------------
Total current inie!tltnl costs ••• 1092. 939 312.745 263.104 109.374 74.309 

Of it for~iqn, l • I I I I I I I 43.924 13.039 7.844 19.234 37.474 

TYLOS!N TA~TRATE PLANT --- Sept.91 
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - F!D!Hl CONSULTING, ROME, I T A L Y -----

Total Production Costs )r, US Dollars, Thousands 

!par 

% of no1. Cip3citr !~incl! productt. 
Ra• ultria l J 
Othtr ri• 1ater1ols 
Ub h tits 
Er1trc;•· 
labo11r, oirtct 
ft!pa1r. liinttnanct 
Spans 
Factorv ovtrbtads 

Factor)' costs 
Hdtin1strativt o~trht~ds 
!ndir. cc\ts, silts and distribution 
Dirtct costs, nits arid distnbution 
Dtprte ii ti On 

F:nanc1al costs 

Tot~ 1 ~reduction costs • 

Costs ptr ~n1t i sinqlt product ) 
01 i! fortig~, I 
~1 1t viriible,? 
Total labour 

1994 

4~.290 

~39.6(14 

·).(100 
1S7.54b 
1~19,:i1c, 

1~·4.432 

I ~·2. 346 
i),0(:0 

222.240 

199~1 

75.000 
1~120. 538 

0.000 
291. :119 
224.018 
177 .014 
m.?i4b 
7b.283 

222.240 

1996 

95.370 
1933.m 

0.000 
347.Sb7 
269.651 
193.040 
304.728 
152.556 
222.240 

1997 

100.(100 
2027 .384 

(1.000 
3b2.992 
290.022 
196.692 
380.832 
229.838 
222.240 

1998 

100.(1(1(1 
2(127. 394 

O.WJ 
3b2.9?2 
280. 022 
196.682 
457.074 
30~·. l l J 
222.240 

l99'< 

l(•0.0~10 

'2~ 1 ~7. 334 
(1, 1)(1(1 

3b2.i:i~: 

290. 022 
! 96. b82 
4~.;. :m 
j~'~!' 111 
222.240 

2;)00 

lC0.000 
2027.384 

0.00~ 

3bl.'i~2 

~80.022 

l?b.b82 
rn .074 
3(;~,' 111 
2~2.24{1 

--------------- --------------- --------------- --------------- --------------- --------------- ---------------
1314. 984 
2~~..948 

216.200 
(1,0(l\l 

2\147. 5~1S 
1n.9,9~,7 

26~·3. 757 
2n.94S 
371.300 

0.000 
2139.958 
1779.492 

3423.606 
27~·· 948 
294.800 

o.ooo 
2139.958 
1657.857 

3699.042 
27U49 
203.000 

0.000 
2139.958 
1Jb7.J21 

3951. 50~1 
275.948 
203.0(10 

0.0% 
2m,9~.a 

1076.79~· 

38~·U05 

27~ .. 948 
203, (·00 

(1,>)(1(1 

213'7.1~·8 

m.m 

3S~l.50~ 

275.948 
203.000 

o.~oo 

2D47.558 
4~5.713 

--------------- --------------- --------------- --------------- --------------- --------------- ---------------
bl14.447 7220.456 7782.170 709~·.269 n147.m it:.b.66J 6973.725 

=============== =============== :::a======~•=•= ======••=====a: ::::::::::::::: =============== ::;:::::=:::::: 

122.29q 
40. 440 
20.116 

226.obO 

99.141 
38.524 
27.596 

249.242 

n .. 555 
33.606 
32. ~.59 

265.269 

7 J.160 
31.393 
34. 570 

269.910 

69.881 
30.345 
35.202 

268.910 

bi' 191 
29. ?.(19 
3o.61J 

268.910 

63.646 
27. 219 
3a. o~·l 

268.91(; 

-------------------------------------------------------·----------------------------------------------------------------------------------------------------
TYLOS!U TARTRATF PLANT --- Sept.91 

--------------------
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - FJDlM! CONSULTING. ~GHE, I T ~LY -----

Total Production Costs in LIS Dollars, Thousar1ds 

!ear ... 

: ai no1. ca~acit~ isi~gle ~roduct). 

Ra11 uh>rial 1 
Other ra• 1ater1als 
Ut!lillts 
Enerq>' 
Labour, direct 
R~pair, 1aintenan:e 
Siiares 
Fa:torr overheads 

Facit"rv costs 
Adainistrative overheads 
lndir. :osts, sales and distribution 
Direct costs, s~les and distributicn 
Llepreciahorr 
Fir:a:icia! costs 

Total prod~ction :osts 

Costs p~r un.t ( sir:q!e product ) 
Of it foreign, l 
Of it ,·ariable,l 
i otal labour 

2001 

l\)(1.000 
2·m .3S4 

0.\)00 
::62.992 
261).022 
196.692 
4~·i.074 
3\)5 .111 
222. 24(> 

39~,1. ~10~· 

275.949 
203.0(10 

0.000 
21)47. ~.~.a 
205.177 

.;~.93 .1SS 

2002 

100.000 
2027.31!4 

0.000 
362. 992 
280.022 
19b.682 
4~,7. 074 
305.111 
222.240 

3851. ~·O~· 
215. 948 
203.000 

0.000 
2047. ~·~·8 

41. 771 

b419.783 

2003 

100.0C(I 
2027.384 

0.000 
362.992 
280.022 
196.682 
4~,7. 074 
305.111 
222.240 

3851.505 
275.948 
203.000 

0.000 
2047. 5~.9 

0.000 

6378. 012 

2004- a 

lOCl.000 
2027.394 

(l,0(10 
362.992 
280.022 
196.682 
4~·7.074 
305.111 
222.240 

3851. ~.o~, 
275.948 
203.(l(l(l 

0.000 
63.894 
o.~oo 

4394.347 
=============== =============== =============== =============== 

60. 9~·~· 
2~ .. 133 
40.357 

269.91\) 

59. 442 
24.(153 
41. 384 

268.910 

59.056 
23. 5~16 
41.b5~· 

2b9.9l(I 

40.688 
8.422 

60.459 
268. 91(1 

TYLOSJH TA~TRATE PLAHT --- 3fpt.91 
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - FlDIMl CDNSULT!NG, ROME, l TA L 1 -----

Net Working Capital in US D~llars, Thousands 

Year ................. I'm 199~· 1996 1997 1998 J?99-2'.H)8 

Co·1·erage ......... 1dc co to 

Curre~.t assets & 
~ccciunts recei1·able •.. ~lt) 12. (1 192.2~·3 210.:m 335.733 3~·4.339 367.n44 ::b 7.<•44 
Inventarv and 1aterials • SS ' < ;),.,, 172.%3 276.S6b 3~,1. 243 368.147 363' l47 368.W 
Enefij)' ......... v --- 0.00\l o.ooo 0.000 O.(l(IO 1)' (»)(1 (),•))(i 

5parES ..... 18\) 2.•) 0.00\) 33.141 76.279 114.419 1~2.m 1 ~~' ~1~1b 
lkrl: ir1 prcigrr~s .... 1 ~. 24.0 7~ .. 62(1 109.83~ 139.169 148.905 1~·3.~·17 i:·3.~d7 

Finished products ... 30 12. l) 174.236 240.660 301. 334 320.805 330.')29 330, (;21 
Cash in har:d ....... 3(1 12.0 ~7. (18(1 75.319 95.709 100. Ho 12i.m 1~l.421 

Total current assets .... ' .. ' . 691.2:·2 1016 .138 1299.400 1415.331 14~2. 714 1m.rn 
Current iiabilities and 
Accounts payable .••••• 1 (l 3b.(; ~.o. 413 72.~·55 92. i79 99.270 102,34:. 1 ~i~' ?1~ :, __________ .. ____ ---------- .............. --------------- --------------- ---------------

__ .. ____________ 

Net wcrk1n9 capital ..•••••••. 630.839 943. 583 1206.687 1316.061 139(1, 37(1 l ~19(1, 37(1 
Increase in working capital ••.••. b30.939 312.745 263.104 t09.374 H.309 0.0U1 

Net working capital, local ...... 612.922 B84.73B 1121 .n.4 1215. 591 1262. (I~.} l262.(15J 
Net working capital, foreign ..... 19.017 5a.1n. 79.433 100. 47(> 123.317 12~.317 

Note: 1dc = 11ni1u1 days of coverage ; coto = coeff1cient of turnover • 

TYLOSIU TARTRATE PLAUT --- Sept.91 
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - FlDIHl CGNSULTl~G, ~ONE. I T A L Y -----

Source of Finance, production in US Dollars, Thousands 

~·ear ••...•.••.•••• 1994 1995 1990 1997 1999 1999-2000 ~(i()l 2002 

Eqaity, ordinary •. o. (l(l(I (l,(10(1 0.000 0.000 0.000 0.0(1(1 •).000 (l,(>00 
Equity, preference. O.t)t)O (),()(10 0.000 (l,(lOO o.ooo O.MO (1. (J(IO 0.0()0 
Su~sidies, qrants . 0.000 (l, 000 0.000 0.000 0.000 0.0(1(1 1). (1(!(1 (;,(:(JO 

Loan A, toreiqn • 462.000 -1431.000 -1431.000 -1431.000 -1431.000 -1431.000 -1431.%0 0.000 
loan B, foreiqn •• 0.000 0.000 -:m.151 -2~·3.157 -253.157 -253.157 -2~,3' 1 ~,7 -253 .157 
loan C, foreign . 0.000 0.000 0.000 0.000 0.000 0.000 0.000 (l.000 
Loan A, local •••. 0.000 0.000 -909.073 -909.073 -908.013 -9(19.(173 (1, (1(1(1 0. (1(1{) 

Loan B, local .••. 0.000 0.000 0.000 0.000 0.000 0.000 o. (l(l() (1.000 
Loan C, local •••• 0.000 (l,000 ('.000 0.000 0.000 0.0(1(1 o.voo (1,(1(1(1 

--------------- --------------- ------- ------- --------------- --------------- --------------- --------------- --··------------
Total loan .••••••. "162.000 ··1431.000 -2~·92.230 -2592.230 -2592.230 -2~.92. 230 -1m.m -2~3,1~7 

Current liabi~ities 5Cl.413 22 .141 20.224 6.490 3.075 0.000 (l,(11)0 0.000 
Bank overdraft •..• 291.682 -291.692 0.000 0.000 (1,000 (l,(l(l(l (1,1.)(l(I (1, (r0(t 

--------------- --------------- --------------- --------------- ------------~-- --------------- ---------------
_________ ................. 

Tota I fonds ....... 804.(195 -1700. ~·40 -2~·72.005 -2~·85. 739 -2~·99. J 5~ -2592.230 -1684.m -153.1~,7 

------------------------------------------------------------------------------------------------------------------------------------------------------------
TYLDS!N TARTRATE PLANT --- Sept.91 
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - FID!Ml COHSULT!~G. R~HE. l T A L Y -----

Cashflow Tables, construction in US Dollars, Thousands 

Year ••..•••.• 1992 .1 1992.2 1993.1 199;..2 

Total t~s~ in!lcw .. 29n.291 3169.lbb 13006 .100 ~.349. 3(18 

--------------- --------------- --------------- ---------------
Financial resources • 2979 .291 3169.166 J3(l(l6. l(l(l 5349.3(19 
Sales, net ct tax •. (),(1(1(1 (l,(100 0.0(10 0.000 

T~tal cish cutf loN .. 2979.237 3168.989 13005.86(1 5267. 727 

--------------- --------------- --------------- ---------------
rota! =:ssr~ts .... 2•m.bn n97.412 12~,(lb .160 W10,9n 
Operatinq costs ••• 0.(100 (l.000 (l.(10(1 0.000 
Cost of fir:~nce ••• ~·3. ~tb~ m.m 499.704 816.747 
Repa)'te:-it ..... Cl. Mt) (l.(l('l(l 0.(1(10 0.000 
Corporate ta~ ... (1. OM 0.000 0.000 0.000 
Dividends paid ... 0.00\' 0.00(1 0.000 0.000 

Surplus i def i•it I (1.044 ;).177 0.243 BJ. ~,91 
Cu1ulated cash bala~~e O.·'.>H o.m 0.464 92.04S 

Jnflo11, lc·cal .... 1481. 081 24~·0. ~·bb 4949.803 3390.308 
Outflow. Jo~al •.•• 1491.092 2450.S3S 4949.793 3309.905 
Surplus \ deficit ) . -0.000 0.031 0.020 91. 503 
!rif !011, foreign ' .. 1498.200 718.600 9056.300 1959.000 
Out flo11, foreiqn . • • 1499.1~,.; 719.454 8056.077 1958.922 
Surplus i deficit ) O.OH 0.146 0.223 c.01a 

Net cashf loN ••• , • -2925.673 -2997.412 -12506.160 -4450. 979 
Cu1ulated net cashflo11 -2925.613 -5923.08~ -18429.240 -22890.220 

--------------------------------------------------------------------------~-------------------------------~-------------------------------------------------
TYL031N TARTRATE PLANT --- Srpt.91 
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----------------------------------------------- ·---------------------------------------------------- COHFAR 2.1 - FID!HI CONSULTING, ~OHE, I TA L Y -----

Cashflow tables, production in US Dollars, Thousands 

Year .••.••••• 1994 1995 199b 1997 1999 1999 2%0 

Total cash inflo~ .. 4836. 414 7433.333 9469.799 9990.718 10091.03(1 J(l(l77. 9b0 H1(i77.9e0 

--------------- --------------- --------------- --------------- --------------- --------------- ---------------
Financial resources • ~·12.413 22 .141 20.224 6.490 3.07~ .),(1(1(1 (1, (Ji)(> 

Sales, net of tax .• 4324.00\1 7411.191 9449. 574 ... '9984.228 10077. 960 1(1077.96(1 j1)(177 '96(1 

Tctal cash outf lo• •• mo.H1 69U.6S7 8544. ~·12 9311.416 8140.121 nn.464 74nU•)I 

--------------- --------------- --------------- --------------- --------------- --------------- ---------------
Tohl assets .... 1143.252 334.986 28J.328 J15.9b4 77. 394 (>.O(l(I (J,(l(J(! 

Operatin~ costs ... 2307.032 3301. oo~. 3984.353 4177. 989 4330.453 4330.453 mo.m 
Cost of 1inance .•• 1751.957 1779.492 lb57.8~·7 1367.321 l076.7as 786.249 49~ •• 713 
Repayaent ..... 0.000 1431.000 2592.230 2592.230 2592.2JO 2592.231) 2~19~. 221 
Corporatt tax ... 0.000 1.304 26.743 58.012 bJ.269 7(1, 532 8•), l(1b 

Dividtnds paid ... 0.000 0.000 0.000 0.000 0.0(10 (1, (l(l(I •).OM 

Surplus i deficit ) -:.73.729 !·8!·.64b 92~·.287 1679.302 1940.913 2298.m 2!.n.rn 
Cuaulattd cash balance -291.683 2n.9b3 1219.250 2998.552 4839.465 7137.9!.9 9:'17.41.!i 

Inflow, loc!I .... 50.413 101.333 257.799 402.448 399.032 39!·. 9!·8 39!..?58 
Outflow, local ••.• 3399.718 3918.987 5449.160 5419 .092 5362.623 5193.21a 5075.li62 
Surplus ( deficit ) -3339.304 ·3i17 .654 -5191. 361 -5016.644 -4963.590 -4n7.m -4679.i(>4 

Inflow, foreign ... 478b.OO(l 7332.000 9212.000 958~.270 9b92 .000 9692. 00(1 9oa2. '>fJ(• 
Outflow, foreign ••• 1820.423 3028.700 3095.352 2892.324 2777.498 2!·86. 246 2422 .94(1 
Surplus I deficit l 2965.m 4303.300 blJb.648 6695.945 6904.502 109~ •• m 72~·'Ub0 

Ntt cashflow ••••• 924.130 3796.nS 5175.374 5639.953 5609.927 5b76.97':. ~,bb7.3n 

Cu1ulated net cashf low -21956.090 -18159.950 -12984.580 -7345.726 -1735. 799 3941.175 9608.574 
-----------------------------------------~----------------------------------------------------~------------------------------------------·----··------------
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - FJD:KI CONSULTl~G. ROME, I T AL Y -----

Cashflow tables, production in US Dollars, Thousands 

Year •....••.. ~01'.ll 2002 200l 2004 2005 200b ~1)07 

Total cash infl~w .. 10077. q6\) 10077. 900 10077. 960 10(177 .960 10077. 960 1(1(177. ~6(1 1(1(177' ?6(• 

--------------- --------------- --------------- --------------- --------------- ---------- .. ---- -------------·-
Finantiil resources • o.ooo 0. OM 0.000 0.0(1(1 0.00(1 1), (>OC· ·). ()(1(1 

Silts, net of ta~ •• 1oon.·~oo 101>11 .9oO 10077. 960 10077.960 10077.960 10077.?00 !·)(i77,?6Q 

Toti! cash outflow •• .;;.01.1~0 4716.83~ 4422.951 4472. 543 4412.m 447~. ~.4?, 447~.~c 

--------------- --------------- --------------- --------------- --------------- --------------- ---------------
Tota! assets .... o.ooo 0.000 o.ooo o.ooo o.ooo o. (1(1(> 1).00(; 
Operatinq costs . 4330. 45;. 43:;0,453 4330.453 4330.453 4330. 4~.:; 4330.4~3 4330.4SJ 
Cost of financ r . . • 2os.m 41. 771 0.000 0.000 0.000 (1, (100 (1, ·)0\1 

Rrpayaen t .. . . 1694.157 253.157 o.ooo o.ooo (1,000 o.ooo 0.0(10 
Corporate h~ ... 97.369 'H .454 92.499 142.090 142. (19(1 m.09·) m,(>~O 

(lividrnds paid ... o.ooo 0.(100 o. \)00 o.ooo o.ooo 0. (1(1(1 C,(100 

Surplus I deficit ) 3770.902 mi.123 5655.007 5605.41~· 5605.415 5oOS.4l~· w1~,,41s 

Cu1ulatrd cash bilanct 13499.220 19949.340 24504. 350 30109.760 J5H5.l80 41:;20.m• 46926.000 

lnflow, local I I I I ~9!1, q59 39:;,•m 39~ •• 958 39~ •• 958 395.959 39~ .. ?~.9 ~~~,, 9~,3 

Outflow, local •••• 4047.722 4051 .8(17 4052.852 4102.443 4102.443 4102.443 4102.443 
Surplus i d~ficit l -3oSJ.7ci~ -3655.SSO -3656.894 -3706.496 -3706.486 -370b.49b -rnib,4Bb 
Inflow, foreiqn ... 9682.000 9682.000 9682.000 9682.000 9682.000 9692.000 ?b32. (>00 
Outflow, foreign .•• 2259.434 bo~ .. 028 . 370.100 370.100 370.100 3'l0.10(1 J7(1, l (1(1 

Surplus I drficit ) 7422.560 9016. 97l 9311. 900 9311. 900 9311.900 9311.900 9311.90(1 

N.t cashflow ••••• 5660.136 56~6.051 5655.0(17 5605.415 5605.415 ~·605. 415 SbO~·. 4 I~. 
Cu1ulatrd net cashflow 15268.710 20924.700 26579.770 32185.180 37790.600 43396.010 49001 .. 13fJ 
----------------------------------------------------------------------------------------M·----------------------------------·-·-----·----·-····----------··· 
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - FIDIHI COHSULTlHG, ~OHE, ! 7 ~ L f -----

Cashflow tables, production iri US Dollars, lhouurid1 

~•ar ..... , 

Tot•! c•s~ inflow 

Finincial rrsourcrs 
Sairs. ntt o1 tax • 

ictal ca5h outflow • 

Total uuh 
Oprriting costs • 
Cost o1 f inanct • 
Rt~ayur.t 

Corporatt tu 
Dividtnds paid 

Surplus i dtficit l • 
Cu1ulatrd cash balanct 

Inf low, local 
Outflow, lo:il •• 
Surplus f dtficit ) 
Inflow, fortign • 
Outflow, fortign •• 
Surplus i dtficit I 

Ntt cashflcw ••••• 
Cuaulattd nrt cashflow 

2t'03 

1(1()7]. ?bO 

(1,(1(1(1 

10077.9M 

4472. ~ .• j 

(l,f.(l(I 

4330.~5::; 
(),(l(l(l 

0,(1()() 

142. 09C• 
0.()(1(1 

560~·.W· 
52531.420 

395. 9~.s 
4102.443 

-::i706.486 
9692.\)(1() 
370. J(l(l 

9311. 900 

5605.415 
54606.94(1 
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----------·----------------------·-·-·-----------·--···---·--·-·---·-------------------------------· CO"FAR 2.1 - FIDl"I COHSULTIHG, RGME, f T A L Y ··--· 

Cashflow Discounting: 

il E~uitr p~id wtrsus Ntt inco1t flow: 
Ntt prtstnt value .....••..••.•• qool.14 at 
Jr.ttrnal Rab of Rtturn HRRE!) .. 19.!9 ? 

bl Ntt ~orth rtr5us Ntt cash rtturn: 
Set prtstnt vilut ,,,,,,,,,,,,,, 
lnttrnal Rate of Return (l~~E~) ,, 

1118~·.00 at 
it.Oii % 

cl lnttrn~l Rate o~ Rtturn on total investaent: 
Net prestnt ralut .•••.•••.•.... 
!nternal Ratt of Return ( !RR ! •. 

Net Wo~th = ~quitr paid plus reserves 

ni'.16;:.21 at 
18.04 7. 

10.00 x 

10.00 % 

10.0(1 % 

TYLCSIH T~RTAATE PLAHT ••• ;tpt,ql 
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-------------------·-------------------------------------------------------------------------------- COKFAR 2.l - FIDIHI CONSULTING, RONE, I TA LY ---·· 

Net Income Statement in US ~ollars, Thouunds 

Yur 

Tot•l salts. incl. silts tax •• 
Ltss: Yiflable cost!, incl. salts tat. 

\'ari•blt aarqin 
As ~ of tot•I salt~ 

Non-variable costs, incl. dtprtciation 

Optrational 1ar91n . 
As I of tot•l salts 

Cost of financt 

Gron prof it 
Allowancts •••• 
Taxablt profit • 
Tix •••. , 

Ntt prof it .. 

Dividtnds paid • 
Undistributed prof it •• 
Accu1ul1ttd undistributtd profit 

Gross profit, l of total salts •• 
Ntl profit, I of total salts •• 
ROE, Ntl profit, l of tquity •••• 
ROI, Ntt profit•inttrtsl, I of invtsl. 

1994 

.iJ2.i.ovc1 
1n9.9a5 

3094 .015 
7Lm 

3124.604 

-30.590 
-v.101 

17~.9 .857 

-1790.447 
v.ooo 

-179\1.447 
0.000 

-H90.447 

0.000 
-1790.447 
-1790.447 

-41.407 
-41. 407 
-20.731 
-0.129 

1995 

7426.007 
2007.392 

5419.616 
72.969 

3448. 399 

1970.229 
26.m 

1779.492 

19o.n5 
o.ooo 

190.735 
1.304 

199.432 

0.000 
199.432 

-1601.016 

2.569 
2.m 
2.193 
8.107 

1?96 

9494.022 
2579.219 

6915.805 
72.944 

3590.543 

3~25.262 
35.025 

1657' 957 

16117.404 
o.ooo 

1667.404 
26.743 

1640.1161 

0.000 
1640.661 

39.645 

17 .5b3 
17.281 
18.997 
13.437 

m1 

10059.310 
2730.847 

7l27.460 
72.950 

3661.179 

3666.281 
36.450 

1367.321 

2299. q•,11 

o.ooo 
229~.959 

59,(112 

2240.948 

o.ooo 
2240.949 
2290.593 

22.956 
22.290 
25.948 
14 .633 

ms 

1om.o•o 
2730.947 

742!.190 
73 .101 

3913.644 

31io1.m 
•I ,.,.. I 

"'•'•·'·''' 

1076.735 

2S3Q,7bl 
O.(l(i(I 

2!·30. 11i1 
63.~69 

2467.492 

0.000 
2467.~92 

4749.095 

24.929 
24.305 
29.m 
14 .330 

Vin 

J(tl!·2.W• 
mo.an 

7421. l ?(t 

7::.101 

~an.1i44 

36(•7.m 
• r • •• ·'·'······· 

m.24? 

n21.na 
V.(;(;(; 

2n1.na 
7(i. ~132 

~.'~(•.7b~· 

•) .(!00 
275(1, 7b5 
7499.851 

27.7?0 
27.0?b 
31.951 
H.301 
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - FIDIKI CONSULTING, ~O~E. I T ~ L Y ---·-

Net Incoll'le Statement in US Dollar!, Thouunds 

Yur 

Toti! Silts, incl. salts t•x • 
ltss: variiblt costs, incl. silPs tax. 

Yiri•blP urg!n 
~s ! of tot•l salts ••••••••• 

Non-v•r1ablt costs, incl. drprPci•tion 

Qptr•t1on•I 1argin • 
As ? of totil salts 

Cost of f inanc• 

!iron profit • 
~JlOWiACfS , 

Tiublt profit 
h~ 

t.:tt profit 

Dividtnds piid •• 
Undist~ibutrd profit • 
Accu1ulatrd undistributtd profit • 

Gross ~rofit, % of total salts • 
Ntl profit, 1 of total salts • 
ROE, Ntt profit, l of rquity •• 
ROI, ~t profit•inttrtsl, X of invrst. 

200(1 

l\)J~·2.\141) 

2~~0.847 

7421. 110 
73.101 

3721.244 

3&99,94.) 
3&.H~· 

495.713 

~204.233 

o.ooo 
3204. 233 

80.106 

31?4.127 

(1,(100 
3124.127 

10622.980 

31. 562 
30.773 
36.174 
14.636 

2001 

1ou2.o•o 
2730.847 

7421.190 
73.JOJ 

3721.244 

3699.947 
36.445 

205.177 

3494. 770 
0.000 

3494.770 
87.369 

3407.400 

o.ooo 
3407;400 

14030.390 

34.424 
33.564 
39.4'4 
14 .607 

2002 

10152.040 
2730.847 

7421.190 
7UOJ 

3721.243 

31199.947 
36.445 

41.771 

3658.176 
o.ooo 

3659.176 
91.454 

3~6b.nt 

o.ooo 
3566. 721 

17597 .100 

36,034 
35.133 
41.299 
14.590 

2003 

10152.040 
2730.947 

7421.190 
n.101 

3721. 243 

3699.947 
36,445 

0.000 

3699.947 
(1,(1(1(1 

3699.947 
92 .499 

3607.448 

o.ooo 
3607.448 

21204.550 

J6.445 
35.534 
4J. 770 
14. 596 

2(104 

1CJm.C140 
2730.347 

7421. 190 
73.l(IJ 

1m.m 

5683. 611 
!1!1, '18~· 

l),(J(l(I 

5683.bll 
1),(10(1 

568~. lill 
m.c190 

~·~·41. ~·21 

o.ooo 
S541.~·21 

:?6746. (170 

55. 99~. 
54. 535 
114.165 
22.406 

2(1(1~ 

l )J ~·2. (14(i 

2730.847 

~rn. 1 ?(• 
.. 3. l(ll 

l/37,571 

5693.lil j 
~,~,. ~3~1 

(1, (IO(i 

m:..b11 
(•' (,!· '. 

5683.iil 1 
141. (19(1 

~·~·41. ~.2J 

(1,(100 
m1.521 

32287. ~.90 

~1!1, 98!1 
54. ~.35 
64.165 
22. 406 

TYLOSIN T~RTRATE PLANT ·•• Srpt.91 
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---------------------------------------------------------------------------·------------------------ CO"FAR 2.! - FIDIHI CONSULTING, ~OHE, I T ~ L Y -----

Net Income Stateme-nt ir1 US Dolhn, Thouunds 

Yur • 

Total Silts, lncl. silts tax •• 
ltss: tiriiblt costs, incl. salts ti~. 

Variablt ur9in 
As 1 of total silts 

Non-variiblt c~sts, incl. dtprtciat1on 

Optrational 1argin . 
As l of total salts 

Cost of finance 

Gron proHt . 
~llowintts • 
Tixab It pro! it . 

, Tax 

Ntt proiit • 

Dividtnds piid 
Undislributtd profit • 
Accu1ulittd undistribultd profit • 

Gross profit, l of tolil salts •••• 
Ntt profit, I of total salts •• 
ROE, Net profit, I of tquity •• 
ROI, Ntt pr~fit•inttrtst, I of invtst. 

2006 

101S2.04l' 
2730.847 

2007 

10152.040 
2730.847 

2008 

10152' 040 
2730.847 

--------------- --------------- ------~--------
7421.19(1 

73 .101 

1737. 579 

7421.190 
73.101 

1737.579 

7421.190 
73.101 

1n1.m 

--------------- --------------- ---------------
So83. 611 

~,~,. qs~, 

0.000 

5683.611 
~.5, 985 

o.ooo 

5683.611 
5~.985 

o.ooo 
--------------- --------------- ---------------

~·633.611 
(1,()(10 

5b93 .611 
142.09(1 

5683.bll 
0.00(1 

5683.611 
142.090 

5693.bll 
0.000 

5693.611 
142.090 

--------------- --------------- ---------------
~~41. 521 

o.ooo 
5~·41. ~·21 

37929 .110 

!i5.995 
~4. 595 
b4.W• 
22.40b 

5541. 521 

o.ooo 
5541;521 

43370.630 

55.985 
54. 585 
64.lb5 
22.406 

mt.521 

0.000 
5541.m 

48912 .140 

55.985 
54. 585 
64 .1b5 
22.406 

------------------------------------------------------------------------------------------------------------------------------------------------------------
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---------------------------------------------------------------------------------------------------- COKFAR 2.1 - FIDl"l CONSULTING, ROHE, I T A L Y -----

Projected Balance Sheets, construction in US Dollar!, Thousands 

Yeir • • • 

Toh! assl'h 

Fi~td assets, ntt o1 dtprtciation 
Construction in progrl'ss 
Current assets ••••••• 
Cash, bank 
Cash surplus, financt availablt • 
loss carritd forward 
less ••••••••.••••• 

Total liabilities • 

Equity Cipital ••• 
RtstrYes, rttaintd profit • 
Profit ••••• 
lon9 and 1ediu1 ltr• dtbl • 
Current liabilities •••• 
~ank ovl'rdraft, fi~ancl' rtquirto. 

Tohl dtbt 

Equitv, l of l1abilitits 

1992 .1 

2979.181 

O.OO(l 
297'L237 

O.MO 
0.000 
•),(144 

\).(1(\0 

(1, (lt)(I 

297~ m 

1492.824 
(1,(1•)0 
O.OM 

1486.4~·7 
0,\)•)0 

(l,(l('(l 

1486.457 

~0.107 

1992.2 

6149.447 

2979.2:.7 
3169.999 

0.000 
0.000 
o.m 
0.000 
0.000 

bl49. 447 

2591.801 
0.000 
0.000 

3556.647 
0.000 
0.000 

3556.647 

42.m 

1993.1 

19154.55(1 

6119.226 
13005.960 

o.ooo 
o.ooo 
0.465 
o.ooo 
0.(100 

19154.550 

5018.(187 
0.00(1 
0.000 

14136. 460 
(1.000 
o.ooo 

14136.400 

26.198 

1993.2 

24~·03.960 

19154.090 
5267.n7 

0.(100 
o.ooo 

82.047 
o.ooo 
0.000 

24503.960 

9636.396 
(1.000 
o.ooo. 

I ~·967. 460 
0.000 
o.ooo 

15967.46(1 

35.245 
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - FIDl~I COHSULTIHG, ~OHE, I J AL Y -----

Projected Balance Sheets, Production in US ~olhr1, Thouunds 

Yur • 

Toti) iSstls 

F1ttd i!Stts, ntt ~f dtprtciation 
Ccnstruct!on 1n progrtss 
Currtnt asstts 
Cash, bink • • . . • • 
C•sh surplus, f1n1~c• 1~a1latlt 

Loss c•rritd forward 
Loss •••••••••••• , • 

Total l1abilitits 

Equity capil•I • 
Rtstrvts, rtt•intd profit 
Profit 
Lonq and 1tdiu• ttre dtbt 
Currtnt liabil1tlt! • 
9ink ovtrdrift, financt rtqu1rtd. 

lotil dtbt •• 

Equity, ! of liabilit1ts 

19'H 

~~1~·)/. ~~'" 

~~~74.~~o 
4,)~. (l\)\) 

014.172 
67 .1•8(1 
,), 00(l 
,l,(1('\l 

l7q\1,4p 

~~~07.9Sv 

86j.;,39,; 
(l,\)00 
0. O(t\) 

103~9. 4b·) 
~.o. 413 

m.cao 

lWL~·~·O 

34 .12~ 

199~· 

23796,840 

2%96.mi 
(1.000 

H0.819 
75.319 

293.965 
1790.447 

(1.000 

2J79l1.B40 

8636.396 
(l.(10(1 

189.432 
14898.UO 

72.555 
0.000 

14971.020 

J6.292 

1996 

22676.070 

19556.340 
o.ooo 

1203.757 
95. 709 

1219.2~·0 

1601.016 
0.000 

22676.070 

8636.396 
o.ooo 

1b40.~61 

123(16.230 
92.779 

0.00(1 

12399,010 

38.086 

1997 

20730.260 

16416.380 
O.O(l(l 

130~.b15 

108.716 
2899, ~.~3 

o.~oo 

o.ooo 

20730.260 

8b36.:i96 
39 .64!· 

2~40. 949. 
9714.(104 

99,270 
0.000 

981j.~73 

41. 661 

1999 

20608.60(1 

14276.420 
0.00!> 

1m.m 
121.rn 

49:09. 406 
O.WJ 
(1,(l(l(J 

20b09 .60(1 

81136.390 
2290. ~93 
24117.492 
1m.m 

102.345 
0.00(1 

7224.m 

41. 907 

l ~·;1 

21J/b7 .1 j(• 

l~l30.4H1 
(' •. )1:;(: 

J37l.:~~ 

12l.4:r 
?137.~6~ 

(i,(l(•) 

.:j '(11)1) 

21)707.1:..:, 

3~3b.::.?6 

4i4a.~3~. 

2no. H~ 
4!·29.544 
!(1~.34~ 

(1,(•(l(l 

4631 .3&'1 

4Lm 

2(1(•·) 

2J2Q9,·)3(1 

l l;(!gg, ?o)(I 

(i,(1(10 

m1.n3 
121.421 

~71~.417 

(1,(1(1(1 

(l, \i·)r; 

~ln'U:lv 

Sb:i6.3~b 

'498.0~1 

~m.m 
l137.315 

J(J2. :;4~ 
(l,(1(1(1 

2(lj'i.Q5'1 

4r;, ~-43 
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - FIOIHl CO~SUL71~G. ~CHE, I r AL Y -----

Projected Balance Sheets~ Production in US Dollars, Thousands 

~·ear 

fohl HSets 

Fixed assets, net of depreciation 
Construction in progress 
Cu~rent assets ••••••••• 
Cish, bank • , •.•••••• , 
Cish surplu!, finance available 
Loss carried forNard 
loss •.••. , .••• 

Total liabilities 

Equi t~· ca pi hi 
Reserve~. retained profit 
?rof it ..• 
l~ng and 1ediu1 ter1 debt • 
Current liabilities ••••• 
Bank overdraft, finance required. 

Total debt 

Equitv. l of liabilities 

2001 

rnm.2ao 

9041.342 
0,(1(10 

1371.293 
m.rn 

13488.22\1 
0.000 
0.0\)(l 

23022.280 

8636.396 
10622.980 
3407.400 
2~·3 .1 !·7 
1•)2 .345 

0.000 

3~~ •. 502 

37.~113 

~002 

26335.940 

5993. 783 
0.000 

1371. 293 
121.421 

18849.340 
0.000 
0.000 

26335.940 

8636.396 
14030. 380 
3566.721 

o.ooo 
102.345 

0.000 

102.345 

32. 793 

2003 

29943.290 

39411.225 
(1,0(10 

J:.71.293 
121. 421 

24504.350 
0.000 
0.000 

29943.290 

86311.396 
17597 .100 
3607. 448 

0.000 
102.:m 

0.00(1 

102.345 

28.843 

2004 

3~·49•. 900 

3892.331 
0.000 

1371.293 
121.421 

30H>9. 760 
0.000 
0.000 

35494.800 

9636.396 
212(14. 550 
5541. 521 • 

0.000 
102.345 

o.ooo 

102;345 

24.338 

2005 

41026. 32(J 

3818.437 
(l,(1(1(1 

1371.293 
121. 421 

35715.170 
0.000 
(l,(IO(I 

41026.32(1 

963b.396 
26746.070 
m1.s21 

(l,(100 
102.345 

(l,0(1(1 

102. 345 

21.0~·1 

~I 'I 

.i.',1'): 

um.a4c. 

?1i~4. ~,.;3 

(1, (1(1(. 

im.n~ 

!2:.4:1 
4 l ~='(1 f :,;(1 

(1, ~10.:: 

(•. 1),)1) 

U5b7.a~o 

363b.39b 
32~S7 I !1?(i 

~1~14 l . !12 l 
(1 I (;,:11~/ 

102.34~· 
(I, OIJ(! 

1(>2. 345 

18. ~·4b 

~(t\17 

~il(1~.:.:c1 

3b'IO.b~9 
it, (t(I•) 

JJil.~93 

121. 421 
H?2o. \•Ci\1 

(1, (1(1(1 

(;. (1(11) 

rnc1?.~1io 

&o3b.396 
:mn .11<> 
mi.~~' 

o. (;(1(1 

JOZ.m 
OJ10C 

102.345 

lo.574 

T'ILOSI I r~IHP.ATE PLAllT --- Srpt.91 
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - FIDIMl CONSULTING. ROHE, l T ' l Y ··-·· 

Projected Balance Sheets, Production in US Dollars, Thousands 

'iur 

fohl assth 

Fixed ass!ts, net of d~preciation 

Constru:tion in proqress 
Current assets . • • . . . • • . 
Cash, ban~ •••••••...• 
Cash surplus, finance a~ailable • 
loss carried 1or~ard 
lo!;. • • t t e • I e I t I t I • 

Total liabilities • 

Equity capital •• 
Reserves, retair1ed pr oh t 
Profit ••••••••• 
loDq and 1ediu1 ter1 d~bt 
Current liabilities •.• 
9ank Oierdraft, finance required. 

Total debt •• 

Equity, Z of liabilities 

20(13 

~·7b~·O. SS(> 

~b2b .1~.~. 
1),(li)(l 

1371.293 
m.421 

~2531. 41(1 
(l.\){lt: 

0.000 

~76~·0.880 

8636.3?6 
4337(1.63(1 
5541.m 

(1,(1\)(l 

h)2. 345 
c. (1(1(1 

102.34~· 

H.981 

-------------------------------------------------------------------------~-------------------------------------------------------------------------------··--TYLGSIM TARTR~TE PLANT ·-- Sept.91 
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - FIDIHI CONSULTING, RO"E, I T AL Y ····· 

HLOSIN TARTRATE PLANT 
Stpt.91 
CASE l/A • Production 80 lon/y 

2 ytar(1) of con1truction, 15 y1ar1 of production 
currtncy convtrsion r•tts: 

fortign currtncy 1 unit • 
loc•I currtncy 1 unit • 

•ccountin9 curr1ncy1 US Doll•rs, 

1.0000 units •ccounlinq currtncy 
0.0370 units 1ccountin9 currtncy 

Thousands 

-------------------------------------------------------------------------------------------------------------------·-···············-·-····················· 
Total initial inv•stm•nt during construction phut 

fixtd HHhl 

curr1nt 1nth: 
toh) UHhl 

24421.81 
o.oo 

24421.81 

,0,08' X for1i11n 
0.000 X fortign 

,0,085 X fortiqn 

Source of funds during construction phut 

1quity Ir granh1 
forti9n loans 1 

local loans 1 
tohl funds 1 

8036.40 
11327 .10 
4540.36 

24503.86 

10.479 X fortiqn 

49.919 X forti9n 

Cashflow from operation• 

Yuri 1 3 5 
optralinq co1h1 1962.64 3320.16 3641.66 
d1pr1cialion I 2047.56 2139.96 2139. 96 
inttrnt I 1759.86 1U7.86 1076.79 

---------------- --··-------- ------------ -----···---· 
production cost1 ~770.05 7117.98 6858.41 
thtrtof foni9n 42.85 x 36. 74 x 33.39 x 
tohl HlH I 3102.01 70,0.00 7520.04 



--------------------
arou 1ncoH 
ntt incou 
cash b•hnce 
net cash11011 

·2668.04 
·2668.04 
·1140.96 

·112.H 
·112.43 
·780. 50 
3469,58 156.9(1 

Ntl Prestnt V1lue 1t: 
lnttrn1l R1t1 of Rttu~n: 

Rtturn on equityl: 
Return on 1quity2: 

J0,00 X I 
10.87 x 
6.84 x 
9.39 x 

mo.so 

Ind~>: of Schedule• productd by COllFAR 

Tot•I initi1l invt1t1tnt 
Tot1l invtst11nt durin9 production 
Toti! production cost1 
Norkinq C1pit1l r1quire1ent1 

CuhfloN hb111 
Projtcltd 81l1nc1 
Ntt inco1e 1t1t111nt 
Sourct of 1inanct 

m.~~ 
m.69 
41. 11 

371C>.13 
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--------------------------------------------------------------········---·---·-···------------------ CO"FAR 2.1 - FIDl"I CONSULTING, RO"E, I TA L Y -----

Total Production Costs in US Doll1r1, Thou11nd1 

,,,., I • I e I • t I I I t I I I I I 1994 1995 1990 1H7 me 1Y99 2000 

l of ~01, c•p.c1h (11nqlt Droductl. 33.333 55.556 70.370 74.074 74. 074 74.074 74,074 
R•• utt~ul 1 ..........• b75. 79' 1126.325 !426.678 H01. 766 l,01.766 1,01 .. 66 1,01.766 
Othtr r•w 1at!r1als I I I I I I I t o.ooo o.ooo o.ooo o.ooo 0.000 o.ooo o.ooo 
Utillhn I I I I I I I I t I t I t 14,,197 217.79' 266.194 278.294 278.294 278.294 278.294 
Entrqy .•. , ... , • , , , , , , 130.677 180. 4,9 213.647 221.944 221. 944 221. 944 221. 944 
labour, d1rtrt •.•••...••• 144.234 161. 7 J7 173.372 176.286 176.286 176 .286 176.286 
Rtpa1r, 1a1ntrnanct I I I t t I t I 152.346 152.346 304.728 380.882 4,7,074 07 .074 4'7 ,074 
Soar ts t I I I I I I I t I I I I I 0.000 76.283 1'2. '56 228.838 305.111 30Ull j0,.111 
Factorr ovPrht•d~ t I I I I I I I I 222.240 222.240 222.240 222.240 222. 240 222.240 222.240 

--------------- --------------- --------------- --------------- --------------- -------------·· ................ 
F•ctorv costs t I ' t ' I t t t I t 1470.488 2137.164 2759. 414 3010.250 3162. 714 3162.714 ~m. 714 
Ad•inistratnt ovtrhuds .•...• 275.948 27'.948 275.948 275,948 27'. 948 275.948 27'.948 
lnd1r. costs, salts and di1tr1bution 216.200 371. 300 284.800 203.000 203.000 203.000 203.000 
Dirrct costs, salts and distr1bution 0.000 o.ooo o.ooo o.ooo o.ooo o.ooo o.ooo 
Dtprt:1at1on ....•.••.. , • 2047.558 2139.958 2139. 9'8 2139.958 2139.958 2139.9,8 2047.,58 
Fin•ncul costs I t t t I I t I t I 17'9.857 1779. 492 1657.857 1367.321 1076.785 786.249 49'.713 

--------------- --------------- --------------- --------------- ---------·----- ----------·-··· ---------------
Total ~roduct1on costs .•• , ••• mo.0'2 6703.862 7117.978 6996.478 6858.405 6,b7.869 0184.933 

=··=·=··=·····= ••••••••••••••• • •••••••••••••• ••••••••••••••• • •••••••••••••• ••••••••••••••• • •••••••••••••• 
Costs ptr unit ( sinqlt product ) . lb0.279 111. 731 93,658 87.456 8"730 82.098 77.312 
01 !t ~ort19n, ~ •.•...•... 42 .8,4 41. 493 36. 742 34.472 33. 393 32.382 lO.m 
01 it v•rublt,l .••..•••.• 1'.348 22.017 26.266 28.128 28.694 29.964 31.819 
Total l1bour . . • • • . • • • ••• 216.462 233.945 245.600 248. 514 248. 514 249.514 248. 514 

------------------------------------------------------------------------------------------------------------------------------------------------------------
TYLOSJN TARTRATE PLANT ••• Stp~.91 
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---------------------------------------------------------------------------------------------------- CO"FAR 2.1 · FJDJ"J CONSULTING, RO"E, I T A L Y -----

Total Production Costs in US Dollars, Thousands 

·;ur .• 

l o1 no•. ca~ac1ty lsi~qle product). 
Raw 13teri1I l •. 
Other r•w 1attrials 
Ut1lit1e5 .• 
Enerqy , , . • , .• 
Labour, direct .•. 
~epair, 1a1ntenance 
Spares . . . . . 
Factory orerheads 

Factory cost5 , 
~d•i~istrative overheads 
lndir. costs. !iles ~nd distribution 
Direct costs, s1les and d1stribution 
Depreciation .• 
Financial costs .. 

Total production costs 

2001 

74.074 
l 501. 706 

0.000 
278.294 
221. 944 
170.296 
457 .074 
305.111 
222.240 

3162.714 
275.949 
203.000 

0.000 
2047.558 
205.177 

5894.397 

2002 

74.074 
1501.i66 

o.ooo 
278.294 
221. 944 
176.286 
457.074 
305.111 
222.240 

3162.714 
275.949 
203.000 

0.000 
2047.558 

41. 771 

5730.991 

2003 

74' 074 
1501.766 

o.ooo 
278.294 
m.944 
176.286 
457.074 
305.111 
222.240 

3162. 714 
275.948 
203.000 

o.ooo 
2047.558 

0.0(10 

5689.220 

2004· 8 

74.074 
I 501. 766 

o.ooo 
279.:9• 
221. 944 
176.286 
457.074 
305.111 
222.240 

3162.714 
275.949 
203.000 

(1.000 
63.994 
o.ooo 

:i705. 556 
=~=::a:::aaaaa: ••••••••••••••• ••••••••••••••• ••••••••••••••• 

Costs per unit ( single product ) 
Of it foreign. % 
Of tt var1able.Z • , 
Toh! libour , , 

73.680 
28.969 
33.397 

248. 514 

71.1137 
26.944 
34.339 

248. 514 

71.115 
26.408 
34.m 

248. 514 

46.319 
9.998 

53.109 
248. 514 

-----------------------------------------------------------------------------------------------------------------------------------------·------------------
TVLOSIH TARTRATE PLANT ••• Srpt.91 
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---------------------------------------------------------------------------------------------------- COKFAR 2.1 - FIDIKI CONSULTING, ROKE, I T A L Y -----

Net Working Caµi ta l in US Dollars, Thousands 

itir t I t t t I t I f I I I • t I t I J99~ 1995 1996 1997 J99S 1999·2009 

Co•~•aqt I I I I I I I I I !dC coto 

Currtnt assets l 
~cco:ints recei,·able- ... 30 12.0 163.SS3 233.269 280.384 2911.940 309.645 309.645 
lnventorv and eaterials . 55 ~.5 124.732 205.870 259.962 273.485 273 .485 273. 485 
Energy I I I I I I I f I 0 --- 0.000 o.ooo 0.000 o.ooo 0.00(1 o.ooo 
SDares I I I I t I I I I 19(1 2 .o 0.000 38 .141 76.279 114 .419 152. 5511 152.556 
Wcrl: in orogress I I I I 15 24.0 61.270 97.308 111. 494 120.205 m.811 124.917 
Finished orodu•ts ... 3(1 12.0 145.536 197.611 245.984 263.406 272. 630 272.630 

CiSh in hand I I I I I I I ~(I 12.0 66.231 74.044 94.070 107.016 119. 722 119.722 
Total current assets I I I I I I I I I 561. 322 836.244 1068.173 1175. 471 1252 .855 12S2.855 
Current liabilities and 
Accounts payable • . . . . • 10 36.0 40.847 58.205 74.330 80.137 83. 211 83. 211 

--------------- --------------- --------------- --------------- --------------- ---------------
Htt workinq capital •••.•.•••• 520.476 778.039 993.844 1095.335 1169.644 1169 .644 
lncrras~ in ~orkinq capital •••••• 520.476 257. 563 215.805 101. 491 74. 309 0.000 

Nrt wor~i~g capital, local I t I t I t ~02.459 719.244 914.410 994.865 1041. 327 1041. 327 
Net working capita!, forei9n t I t t I 18.017 58.795 79.433 100.470 128.317 128.317 

Notr: 1dc = 1ini1u1 davs of covrragr ; coto • coefficirnt of turnovrr , 

TYLOSIN TAATRATE PLANT --· Stpt.91 
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----------------------------------------------------"----------------------------------------------- COHF~R 2.l - FIDIHI CONSULTl~G, ROHE, I T ~ L Y ···--

Cashflow Tables, construction ir• US Dollars, Thousands 

itar . . • .• , • mu 1992.2 1993 .1 1993.2 

Total :ash :~110~ .. 2979.291 3169.166 13006 .1 Oil 5349.308 

--------------- --------·-·---- --·--------·--- ---------------
F1nin,:i! rts~urcts , 2qn,m 3169.lb6 13006 .100 5349.303 
3a!ts, rtt ot t~x • , O.O(l(l (l.000 o.oori \>,000 

Total =~sh o~tf!ow .. 2979.237 3168.999 13005.960 5267.727 
--------------- --------------- --------------- ---------------

fotal iSHh .. 292~.b73 29?7.412 12506.160 4450. 979 
Ooerat1ng costs • . . 0.000 (l,0(10 o.ooo o.ooo 
Cost of f ini~ce •• 53.565 171.577 499.704 816.747 
Repayunt • • ' I I 

(l, (lt)(l o.ooo o.ooo o.ooo 
Corr:orate tax ... 0.000 o.ooo o.ooo 0.000 
D:•·1dends pud ... (l,(10(1 0.000 o.ooo 0.000 

Suroius t def1cit ) 0.044 0.177 0.243 91. 591 
Cuaulated cash bala~ct 0.044 0.221 0.464 92.045 

lnilo11, local o ' I t 1481. 081 2450. 566 4949.803 3390.308 
Outf 1011. loc~! .••. 1481. 082 2450.535 4949.783 3308.805 
Surplus I def1c1t l ·0.000 0.031 0.020 81. 503 
ln11011, forrigro ... 1498.200 718.600 8056.300 1959.000 
Outflo11, fore1gr1 .•• 1499.156 na .454 8056.077 1958.922 
Surplus I drficit \ 0.044 0.146 0.223 0.078 

Net cashf !o• ..••• -2925.673 -2997.412 ·12506.160 -4450. 979 
Cu1ulatrd net cashflo11 -292~·.b73 -5923.084 ~19429.240 -22800.220 

TYLOSIN TARTRATE PLANT ·-- Srpt.91 
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------------------------------------------··-------------------·---------------- -------------------- COHFAR 2.1 - FJDIHI CONSULTING, ROHE, I TA LY -----

Cashflow tables, production in US Dollars, Thousands 

\'tir I I ' I t I • t I 1994 1995 m~ 1997 1998 1999 2000 

Tot•! cash inflow .. 3004.859 5454.!76 702J.o75 7357.790 744q .032 7445.958 744U58 
-----~--------- -----------·--- --------------- -------------~- --------------- --------------- ------·--------

Financial resourcts . 502.847 17. 358 16.124 5.807 3.075 o.ooo 0.000 
Sales, net of tai .. 3102.012 ~A37.218 7005.551 7351.982 7445. 958 7445. 958 74H.958 

Total cash out1 low .. 4745.815 6269.825 7802.179 7568.205 7407.920 7049.920 6772. 227 
--------------- --------------- --------------- --------------- __ M____________ --------------- ---------------

Total assets .... 1023.322 274.921 231.930 107.299 77.394 0.000 0.000 
Q~erati~g costs •.• 19b2.o3b 2784.412 3320.162 3499.199 3641.662 3641.662 3641.662 
Cost of finance •.• 1759 .957 1779.492 1657.957 1367.321 1076.785 796.249 495,713 
Reparttnt ..... 0.(10(1 1431. 000 2592.230 2592.230 2592.230 2592.:130 2592.229 
Corporate tax ... 0.000 0.00(1 o.ooo 12 .159 19.8~·9 29.679 42.623 
~ividends paid (>, 000 o.ooo 0.000 0.000 0.000 o.ooo 0.000 

Surplus t deficit ) -1140. 9~.7 -915.249 -790. 503 -210.410 41.112 3'16.139 b13. 730 
Cu1ul3ted cash balance -1058.912 -1974.161 -2o54.b64 -2905.090 -2823.968 -2427.930 -1754.099 

lnflcw, local .... 40.847 96.550 253.699 401. 765 399.032 395. 958 395.958 
Outflow, local , ••• 2925.393 3241.125 4706.927 4675.891 4630.421 4463.574 4349.387 
Surplus ( deficit I ' -2994.546 -3144. 575 -4453.127 -42i4. llo -4231.389 -4067.616 -3953.429 
Inflow, foreign ... 3564.012 5359.026 6767.970 6956.025 7050.000 7050.000 7050.000 
Outflow, foreign •.• 1820.423 3029.700 3095.352 2992.324 2777. 499 2~86.246 2422.840 
Surplus r drficH I . 1743. 589 2329.326 3672.624 4063. 701 4272. 501 44o3. 754 4027 .1110 

Net cashflow ••.•• 156.900 2395.243 3469.583 3749 .135 3710.127 3774.616 3761.673 
Cuaulated net tishflow -22723.320 -2032&.080 -16958.490 -13109.360 -9399.229 -m4.612 -1862.939 
------------------------------------------------------------------------------------------------------------------------------------------------------------
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - FIDIHI CONSULTING, ROHE, I T AL Y -----

Cash flow tables, production in US Dollars, Thousands 

'i~#r , • , , , • 2001 2002 2003 2004 2005 2006 2007 

Total cish infloM i44 ~. 9~.9 744~.958 7445.958 7445.958 7445. 9~.9 7445. 958 7445. ~~B 

--------------- -----------·--- --------------- --------------- --------------- --------------- ---------------
Financ1•l resources . 0.000 o.ooo 0.000 0.000 0.00(1 o.ooo 0.000 
Sales, net of tax , 7445.959 7445.958 7445.958 7445.958 7445.958 7445. 958 744~. 958 

To~ai cash outflow •• m3.439 3994.556 3701.040 3769.087 3768.087 3768.087 3768.087 

--------------- --------------- --------------- --------------- --------------- --------------- ---------------
Total assets .... 0.000 o.ooo 0.000 0.000 0.000 0.000 0.000 
Operating costs • . • 3b41.662 3641.662 3641.662 3641.662 3641.662 3641.6L2 3641.662 
Cost of finance , •. 20~·· 177 41. 771 o.ooo 0.000 o.ooo o.ooo o.ooo 
~epi·)'eent ..... 1684.m 253.157 0.000 0.000 o.ooo 0.000 0.000 
Corporate ta~ ' .. 52.443 57.966 59.378 126.426 126.426 J26.426 126. 426 
Dividends paid .. ' 0.000 0.000 o.ooo 0.000 o.ooo o.ooo o.ooo 

Su•plus I deficit I l9b2.519 3451. 402 3744.919 3677.870 3677.870 3677 .970 3677.870 
Cu1ulated cash balance JOB.419 3559.821 7304.739 J0982.610 J4660.480 J8338.350 220J6,220 

l n1J ow, loc a I ... 395.958 395. 958 395.958 395. 959 395.958 395. 958 395. 958 
Outflow, local .••• 3324.005 3329.528 3330.939 3397.987 3397.987 3397.987 3397.997 
Surplus ( deficit I -2928.047 -2933.570 -2934.982 -3002.030 -3002.030 -3002.030 -~002.030 

Inflow, foreign ... 7050.000 7050.000 7050.000 7050.000 7050.000 7050.000 7050.000 
Outflow, foreign • • • 2259.434 665.028 370. JOO 370.100 370.100 370.JOO 370. JOO 
Surplus I deficit ) 4790. 566 6384. 972 6679.900 6679.900 6679.900 6679.900 6679.900 

Net :ashflow •.•• , 375J .85:i 3746.330 3744.918 3677.970 3677.870 3677.970 3677,870 
Cu1ulated n!t cashflow 1888. 914 5635.244 9380.162 J3058.0JO 16735.900 204J3.770 24091.640 

------------------------------------------------------------------------------------------------------------------------------------------------------------
TYLOSIN TARTRATE PL~NT --- Stpt.9J 
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--------------------------------------------------------------------------------------------------·· COKFAR 2.1 - FIDIKI CONSULTING, ROKE, I T A L Y ·•••• 

Cashflow tables, production in US Dollars, Thouunds 

Vrar .•....• 2008 

Tot=! cash inflow 744~.9~8 

---------------
Fint~:ial rrsourcts • o.ooo 
Sales, net of tax •• i445.958 

Total cash outflo11 .• 3768.087 
---------------

Tota I assrts .... 0.000 
Oprratin9 costs • • • 3641..m 
Cost of f inaner .. 0.000 
Rtpi~trnt .... ' 0.000 
Corporih tax ... 126.426 
Dividends paid ... 0.000 

Surplus ( deficit l 3677.870 
Cu1ulatrd cash balance 25694.090 

lnflo•, local .... 395.958 
Outflo11 1 local ..•• 3397.987 
Surplus r drf1c1t ) -3002.030 
lnflo11, foreign ... 7050.000 
!Mflow, forriqn , •• 370.100 
Surplus ( drfic1t ) 6679.~00 

Ntt cashf low ••.•• 3677.870 
Cuaulattd nrt cashflow 27769.520 
------------------------------------------------------------------------------------------------------------------------------------------------------------TYLOSIN TAATRATE PLANT ·-· Srpt.91 
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----------------------------------------------------··················----················----------- COHFAR 2.1 · FIDIHI CONSULTING, ROHE, I TA l Y ·•••• 

Cashflow Discounting: 

i) E~uitr piid ~ersu1 Ntl inco•t flow: 
Htt prtsent ~alut ,,,,,,,,,,,,,, 
Internal Ratt of Rtturn (IRREll •• 

b) Ntl ~ort~ versus Net cash return: 

-2907.4h at 
6.84 x 

Ntt present v•lut ,,,,,,,,,,,,,, ·S97.41 at 
lnttrnai Rate of Return (IRRE2) ,, 9.39 X 

c) lntrr~al R~te of Rtturn on total invtst1ent: 
Ntt present Yj}Ut ,,,,,,,,,,,,,, 1280.80 at 
Internal Ratt of Return ( IRR ) •• 10.87 X 

Net Worth = Equity paid plus reserves 

10.00 x 

10.00 x 

10. 00 ~ 

TYLOSJN TARTRATE PLANT ··· Sepl.91 
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--------------------------------------------------------------------------------------------········ COHFAR 2.1 • FIDIHI CONSULTING, ROHE, I T A L Y ··---

Net Income Statement in US Dollus, Thouunds 

~·tar · 

Total Silts, incl. Silts tax • 
Ltss: ~ariiblt costs, incl. silts tix. 

Yiriiblt aargin ••••• , , •••• 
As ~ of total Silts ••••. , , • , 

Non-iariablt costs, incl. dtprtciition 

Optrit1onal lirgin • 
As X of total silts 

Cost of linanct 

Gross ~rofit ••• 
~lloMancts • , •• 
Taxablt profit ••• 
To •••• • • 

Ntt profit • 

Dividtnds paid • , , 
Undistributtd profit ••• 
Accuaulattd undistributtd profit • 

Gross profit, X o: total salts , • 
Ntt profit, l of total salts •• , • 
ROE, Ntt profit, l of tquity •••• , 
ROI, Ntt profit•inttrtst, % of invtst. 

1994 

3102.012 
885.589 

2216.423 
1i.rn 

3124.604 

·908.182 
-29. 277 

1759.857 

-2668.039 
o.ooo 

·2668,039 
o.ooo 

-2668.039 

o.ooo 
-2668.039 
·2668.039 

-86.010 
-86.010 
-30.893 
-3.806 

1995 

5452 .034 
1490. 798 

3961.236 
72.656 

3448. 389 

512.848 
9.407 

1779.492 

-1266.645 
o.ooo 

-12h6.645 
0.000 

-1266.645 

0.000 
-1266.645 
-3934.684 

-23.233 
-23.233 
-14 .666 

2.126 

1996 

7049.999 
1914.025 

5135.974 
72. 851 

3590.543 

1545.431 
21. 921 

1657.857 

-112 .427 
o.ooo 

-112.427 
o.ooo 

-112.427 

0.000 
-112.427 

-4047.111 

~1, 595 
-1. 595 
-1. 302 
6,350 

1997 

7426.063 
2042.056 

5384.006 
72. 501 

3661.180 

1722 .8211 
23.200 

1367.321 

355.505 
0.000 

355.505 
12. l 58 

343.347 

o.ooo 
343.347 

-3703.764 

4.787 
4.624 
3.976 
7.000 

1998 

7520.038 
2042.056 

5477.981 
72.845 

3813.645 

1664.337 
22.132 

1076.795 

587.552 
o.ooo 

587.552 
19 .859 

m.693 

o.ooo 
m.693 

-3136.071 

7.813 
7. 549 
6.573 
6. 709 

1999 

7520.038 
2042.056 

~477. ?b'1 
72.845 

3813.644 

1664.337 
22.132 

786.249 

878.088 
o.ooo 

878.088 
29.679 

848.409 

0.000 
848.409 

·2287 .662 

11.1177 
11. 282 
9.824 
6.669 
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----------------------------------------------------------------------~----------------------------- COKFAR 2.1 - FIDIKI CONSULTING, ROME, I T Al Y ·•·•• 

Net Income Statement in US Dollars, Thousands 

Vur • 

Total salts, incl. Silts tax . 
Ltss: •ariable costs, incl. salts tax. 

Viriabl~ 1ar91n •.••••••.• • 
As l of tot•I salts ••••.•••• 

Non-variible costs, incl. depreciation 

Optrat1onal lirg1n • 
~s I of tot•! salts 

Cost of finance 

Gron profit • . 
Allowances ••• 
Taxablt profit • 
Tax 

Net profit • 

Diiidends paid .•••• 
Undistributtd prof it ••••••• 
Accu1ulated undistributed profit • 

Gross profit, % of total sales •••• 
Net profit, l of total salts •••• 
ROE, Net profit, % of equity ••• 
ROI, Ntt profit+inttrest, X of invest. 

2000 

n20.039 
2042.056 

5477. 99J 
72.945 

3721. 245 

1756.737 
23.361 

495.713 

1261.024 
o.ooo 

1261.024 
42.623 

1218.401 

0.000 
1218.401 

-1069.261 

16.769 
16.202 
14 .108 
6.993 

2001 

7520.039 
2042.056 

5477.981 
72.845 

3721. 245 

1n6. n1 
23.361 

205.177 

1S51. 560 
0.000 

1m.56o 
52.443 

1499.117 

0.000 
1499.117 
429.856 

20.632 
19.935 
17 .358 
6.953 

2002 

7520.038 
2042.056 

5477. 981 
72.945 

3721. 244 

1756.737 
23.361 

41. 771 

1714. 966 
o.ooo 

1714.966 
57.966 

1657.000 

o.ooo 
1657 .ooo 
2086.857 

22.805 
22.034 
19.186 
6.930 

2003 

7520.038 
2042.056 

5477. 981 
72.80 

3721.244 

1n6.737 
23.361 

0.000 

1m.n1 
o.ooo 

1756.737 
59.378 

1697.360 

0.000 
1697.360 
3784.217 

23.361 
22.571 
19.654 
6.925 

2004 

7520.038 
2042.056 

~477.991 

72. 945 

1737.580 

3740.401 
49.739 

o.ooo 

3740.402 
0.000 

3740.402 
126.426 

3613.976 

o.ooo 
3613. 976 
7398.192 

49.739 
48.058 
41.846 
14. 744 

2005 

n20.039 
2042.056 

5477.981 
72.845 

1737. 530 

3740.401 
49.739 

o.ooo 

3740. 402 
o.ooo 

3740.402 
126.426 

3613.976 

o.ooo 
3613.976 

11012.170 

49. 739 
48.058 
41.846 
14.m 

TYLOSIN TARTRATE PLANT ••• Stpt,91 
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---------------------------------------------------------------------------·········-········--····· CO"FAR ~.1 - FIDl"I CONSULTING, RO"E, I T AL Y ····· 

Net Income Statement in US Doll•rs, Thousands 

Vtir . . . . . . . • . . • . . . • . • 20011 2007 2008 

Tot•! salts, incl. s•lrs tax •.• , • n20.039 7520.038 7520.038 
Lrss: ~ar1ablr costs, incl. salrs tax. 2042.056 2042.056 2042.056 

--------------- --------------- ---------------
V•riablt urqin .......... ' 5477. 981 5477.981 5477. 981 
As % of tot•! s1lrs I I I I I I I I I 72 .845 72.845 72.90 

Non·v•r1ablt costs, incl. dtprtciation 1737.580 1737. 580 1737.580 
--------------- _________ "_____ ---------------

Dptrational 1ar~in • . • • , • • • , • 3740. 401 3740.401 3740.401 
As X of total salrs I I I I I I I I I 49.739 4~.739 49.739 

Cost of financr I I I I I I I I I I I o.ooo 0.000 o.ooo 
--------------- --------------- ---------------

Gron profit • • •• ' f f f f t I t 3740.402 3740.402 3740.402 
Al lo111ncts • • • • • • • • • • • • • . o.ooo o.ooo o.ooo 
T1i1blr profit •.••• , ••• , •• 3740.402 3740.402 3740.402 
Tu I f f I f t ' I ' I I I I I I f f 126.426 126.426 126.426 

--------------- --------------- ---------------
Ntt profit .•.•• . . ' ..... 3613.976 3613. 976 3613.976 

Dividtnds p1id • • • • • • . • • , • • o.ooo o.ooo 0.000 
Undistribultd prof it •••••• , , , 3613.976 3613.C/76 3613.976 
Accu1ulittd undistributtd profit ••• 14626.140 18240.120 21854.100 

Gross profit, X of tot1l silts •••• 49.739 49.739 49.739 
Nrt profit, X of tot1l silts •••• 49.058 48,058 49.058 
ROE, Ntl profit, l of tquity ••••• il.846 41.846 41.846 
ROI, Ntt profit+intrrtst, l of invtsl. 14. 744 14. 744 14. 744 

TYLOSIN TARTRATE PLANT ··· Stpt.91 
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-----------··---------------------------------------------------------------------------------------- COMFAR 2.1 - FIDIHI CONSULTING, ROHE, I T A l Y -----

Projected Balance Sheets, construction in US Dolhrs, Thouunds 

Ytir •• · · 

Tot•l nnts 

Fiitd •sstts, ntt of dtprtciation 
Construction in ~roqrtss 
Currtnt •sstts • • • • , , • • , 
Cash, bank • . • • , , , , , • • 
Cish surplus, financt availablt • 
Loss ca~ritd forMard 
Loss •.•••••.•••.•• 

Total l1abilit1ts • 

Equity capital •• 
Rtstrvts, rttaintd profit • 
Profit • • • • • • • . • • 
Lon9 and 1tdiu1 ltr1 dtbl • 
Currtnl li•bililits •••• 
Bank ovtrdraft, financt rtquirtd. 

Tohl dtbl •• 

Equity, l of liabililits 

1992 .1 

2979.281 

0.000 
2979.237 

o.ooo 
o.ooo 
0.044 
(l.000 
0.000 

2979.281 

1492.824 
o.ooo 
0.000 

1486. 457 
0.000 
0.000 

1486.457 

50.107 

1992.2 

6148.447 

2979.237 
3168. 989 

0.000 
o.ooo 
0.221 
0.000 
0.000 

6148.447 

2591.801 
o.ooo 
o.ooo 

3556."47 
0.000 
o.ooo 

3556.647 

42.m 

1993.l 

19154.550 

6148.226 
13005.860 

o.ooo 
0.000 
0.465 
o.ooo 
o.ooo 

19154.550 

5018.087 
o.ooo 
o.ooo 

14136,460 
0.000 
0.000 

14136.460 

26. 198 

m3.2 

24503.860 

19154.090 
5267' 721 

0.000 
o.ooo 

82.047 
0.000 
o.ooo 

24503.860 

8636.396 
o.ooo 
o.ooo 

15867.460 
0.000 
o.ooo 

15867.460 

35.245 

TYLOSIN TARTRATE PLANT --- Stpt.91 
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - FIDIHI CONSULTING, ROME, I T A L Y -----

Projec:ted Balanc:e Sheets, Production in USDollar1 1 Thouunds 

YL"ar .. · • 1994 1995 1996 1997 me 1999 2000 

Total assth 26065.&20 25467.220 23671.620 21&38.960 19233.040 16525.390 13629.420 
--------------- -~------------- ------------u-- --------------- --------------- --------------- ---------------

FixL"d asst."ts, ntt of dtprtciation 
Construction in proqrtss , , • , 
Currtnt asstts • • • • • • • • 
Cash, bank . • • • • • , • • • , 
Cash surplus, financt available , 
Loss carritd 1orMard 
Less .• , • , ...•.•.•. 

Total liabilitits . 

Equity capital .•• 
Rtstrvts, rttaintd profit , 
Profit .•••. , •... 
Lonq and 1tdiu1 ttr• debt 
Currtnt liabilitits •. , • 
Sank overdraft, fin•nct rtquirtd. 

Total dtbt • • , • • ••• 

Equity, l of liabilitits 

22374. 250 
462.000 
495.092 
66.231 
0.000 
0.000 

2668.039 

26065.6~0 

8636.396 
0.000 
0.000 

1&329.460 
40.847 

1058.908 

17429.220 

33.133 

20696.290 
0.000 

762 .199 
74 .044 
o.ooo 

2668.039 
1266.645 

25467.220 

8636.396 
0.000 
o.ooo 

14998.460 
58.205 

1874.158 

16830.830 

33.912 

19556.340 
o.ooo 

974.103 
94.070 
o.ooo 

3934.684 
112.427 

23671.620 

8636.396 
o.ooo 
o.ooo 

12306.230 
74.330 

265i.662 

1503~.220 

36.484 

16416.380 
o.ooo 

1069.455 
107.016 

o.ooo 
4047 .111 

o.ooo 

21638.960 

8636.396 
0.000 

343.347 
9714.004 

80.m 
2865.076 

12659.220 

39. 911 

14276. 420 
0.000 

1133.134 
119.722 

o.ooo 
3703.764 

o.ooo 

19233.040 

8636.396 
o.ooo 

567.693 
1121.m 

83.211 
2823.963 

10028.950 

44.904 

12136.460 
o.ooo 

1133.134 
119. 722 

o.ooo 
3136.071 

o.ooo 

16525.390 

9636.396 
o.ooo 

948. 409 
4529.544 

93.211 
2427.825 

7040.581 

52.261 

10099.900 
o.ooo 

1133.134 
119. 722 

o.ooo 
2287.662 

o.ooo 

13629,420 

9636.396 
o.ooo 

1219.401 
1937.315 

83. 211 
1754 .09S 

3774.621 

63.366 
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - FJDIHI CONSULTING, ROHE, I T A L Y ---·· 

Projected Balance Sheets, Production in US Dollars, Thousands 

Vur I ' I I I ' ' ' ' . 2001 2002 2003 2004 2005 2006 2007 

Tot#I Hstts ' ' ' . ' 10471.880 10906.460 12503.820 16117.800 19731. 780 23345.750 26959. 730 
--------------- ~-------------- _______ "_______ --------------- --------------- ------------"-- ---------------

F1xtd asstts, net of depreciation 8041. 342 5993. 783 39411.225 3882.331 3818.437 3754.543 3690.649 
Construction in progress t f I I 0.000 0.000 o.ooo O.COO (1.000 0.000 (1,000 
Current assets I I • I I I I I I 1133.134 1133.134 1133. 134 1133.134 1133.134 1133.134 1133.134 
Cas~, b;,nk I I I • I I I I I I I 119. 722 119. 722 119. 722 119.722 11'?.722 119. 722 119. 722 
Cash surplus, finance ;,va1lable . 108.424 3559.825 7304. 743 10992.610 146110.480 18338.3SO 22016. 220 
loss carried forMard t t I I 1069.261 0.000 o.ooo o.ooo o.ooo (1,(10(1 0.000 
loss t I I O I I I O I I I I I I 0.000 0.000 o.ooo o.ooo 0.000 o.ooo 0.00(1 

Total lia~i!itits •...•••. 10471.880 10806.46(1 12503.820 16117.800 19731. 780 23345.750 2b9S9. 730 

--------------- --------------- --------------- -------- ·----- --------------- --------------- ---------------
Eqult)' c11pital .. I I I I I I 8636.396 8636.39/i 81136.396 81136.396 8636.396 86311.396 8636.396 
Reserves, r'~11intd profit ••• , o.ooo 429.85/i 2086.857 3784.217 7398 .192 11012 .170 14626 .140 
Profit I I I I I I t I I I I I I 1499.117 1657.000 1697.360 3613.976 3613. 976 3613.976 3613.9711 
lon9 and 1ediu1 ter1 ~ebt • . • • 253.m 0.000 0.000 0.000 (1.00(1 o.ooo o.ooo 
Current liabilities •••. , •• 83.211 83.211 93. 211 83. 211 83. 211 83. 211 83.211 
Bink overdraft, finance required. o.ooo 0.000 o.ooo 0.000 o.ooo o.ooo o.ooo 

Tota I debt I I I I I I I I I I I 336.369 83.212 83.212 83.212 83.212 83.212 83.212 

Equity, % of liibilitits I I I I 82.472 79.919 69.070 53. 583 43.769 36.993 32.034 

---------------------------------------------------------------------------------------------------------------------------------------··-------------------
TYLOSJN TARTRATE PLANT -·- Stpt.91 
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - FIDIHI CDNSULTIHG, ROHE, I T A L Y -----

Projected Balance Sheets, Production in US Dolhr1 1 Thouunds 

Yur 

Toh! anets 

Fitrd asstts, net of dtpreciation 
Construction in ~rogrts~ 

Currtnt assets ••••••••• 
Cas~, bank • • . . • . • . • . 
Cash surplus, tinanct availablt 
loss carritd forward 
loss ••.•...•.•.•• 

Total liab1l1tits 

Equity capital • 
Reserves, retained profit • 
Profit • • • • • • • • • • 
Lonq a~d 1tdiu1 ter• debt 
Currtnt liabilities •.• 
Bank overdraft, financt rtquired. 

Total dtbt •• 

Equity, l of liabilities 

2008 

30~73.700 

36211.755 
0.000 

1133.134 
119. 722 

25694 .090 
0.000 
0.000 

30573. 700 

81136.3911 
18240.120 
3613.976 

0.000 
83.211 
o.ooo 

83.212 

28.248 

-------------------------------------------------------------------------------------------------------------·----------------------------------------------TVLOSIN TARTRATE PLANT ·-· Sipt.91 
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- - - - - - - - - - - - -
---------------------------------------------------------------------------------------------------- co~:~~~ ~ 

~~L0SIN 7~~T~~7E PL~Nl 

Se~·t. ·; 1 
:~~E J.& - ?roduction 90 ton/f 

: Vfiris 1 of con~tructicn, 15 years cf production 
CL1rrtn~v cDn~er.~1on rates: 

forfign currfnty 1 unit ; 1.0000 unit~ iccountlnQ curr~~cr 

local currenc~ 1 unit = 0.0370 units ~cc0Ll~t1~g curre~c1 

?ccountln1 currfncr: US Dollars, Thousinds 

- - - - -
:r.:}: / ::J~;~::i\" :::;j:i'.::1 '" ., •'• ,I 

r.'1 ... 1 11 .• •1:b,. 1::i;-,.. .I .·f.~" ... it" i"•"~ ri~' l .. ': ~'} .;!l9J,,f111lj:1,"··~1t11'r1~'•//~•> ,;•i 
1
• f, ,I Id I: 8 ;:1 ;,;·,, 

;:°( ~~;;;,~::;.};'.~:.::if'f;::' •:: '· i ·~,, ,. i i' J i l I 
1 
I i 

F;D~MI CD~SULTit~G. ~G~E. l 7 ~ L Y -----

Total initial investment dt1rir10 coristructior, Dnase 

fl:·:ed assets: 2442!.al 50.085 ~: fore1Qn 
currer:t assets: (!, 00 (1, • .)\1(1 I. foreiqn 
total :sssets: 24421. 31 50.085 \ foreign 

Source of funds durinQ construction phasE-

equiti· & qr~rrts: 3636. 4(i 10.479 X fDr['IQfr 
fore1gn loans : 11327 .1(1 
local loecrrs : 454\l. 36 
teital fonds : 24~·03.86 49.~P I. forei~ri 

Cashflow from operations 

'ie-or: 1 ~ c 

-· ·' 
operating cost~: 208~..63 3~·66.lb 3S8i.6b 
dE-preciiltion : 2047.56 2139.96 2139,96 
rnteres t : 17~·9. 86 1657.86 1(176.7? 

---------------- ------------ ------------ ------------
production costs ~.993. o~. 7363.97 71(1.f .4\i 
thereoi foreign 41.96 I. 3~r,~•1 ~~ 32.24 

- • 



- - - - - - - - - -
::•tifl ~~le·s : 3:.: ~. ;)i) 

:i"~·~~ iri:C•lr:E' : -23~ 1. (l~· 
~: E' t l !":C Ln'!E' : -~3~1.(J~, 

~=sh baldnce- : -;~3.33 

;·~ t C~!fd Ji:.r1 : 404.43 

l~et ?rEsfnt ~aluE ;, t: 1 (• ,.)(1 I. 
Internal R~te of Return: 13.~Q % 
~et~rn ~~ eqti1tvl: 
;~t~rn ~n ~Qi1it~·:: 

l l. 4.; ' 
l ~I~:. ·: 

- -
718';.~3 

'.031. ~·6 
~.7.:1, 4:. 
-~13.3~ 

41 ~~ '; .:) 

~.~,(t(1, ·) 1 

I nde;•: of Schedules prodliced b;' CGl!Fi.~: 

7rt~! initial inve~t1ent 

iotal l~ve!t~tnl dur1ng productiDn 
To!al production costs 
~Driina ~ap1t~J requ1re1rnts 

Cashtlow T~blEs 

Projected B~Jance 
Net inco~e st~te~ent 

Source of fin~nce 

-
~4~·: ... :·~ 

1 ~s l. ~· = 
12.: 3 I l ! 
i: •:I~.:: 

I~." t C I 
"1 ~·:-'. ,,.:., 

- - - - - - • 



-

---------------------------------------------------------------------------------------- COHF~~ ~.: 

Tot'" l F· rod UC ti 01-. Costs HI ci3 f't.J lon. H1ou~r:rid~ 

~ :- :: ." 

~~ ~:!. ::;~:!: .. E!f~~~ ;~~:~:! 
~~w ~~~f~.~; I I 

~t~;~ ~;~ ~~:e~:~:~ 

:.:~::~!:~:: 

E~.E-?: ·. . . 
~ ;-:·::·.·;. i: ~ ~·=:. 
~:-~~~;. "':~l~=:=~.:.:-;;::-

:: : '."' ~: 

=a:t:·~·. : ... = .·;:~=~~ 

i a·:~:·;. ·::,:!s 
~i~1~!~trat!~~ ~~e~~~~ds .... , . 
~nd!r. ~~~~~' ~~ie~ in~ j1~tr1~Jtion 

~1r~:t c~!:~. s;~e~ ~~d j:~~rit~:l1on 

:·E"~·~e!::l~t1~~ri •. 

::::r·a!'~:::.;;} ~·=·~t~ 

7 :·t~ ! :r.:d·~·:t.:·:·!': :::·:t!: 

11Jr,4 

37.9.~J 

..,bQ,6~r~t. 

;) • (1(1(1 

16·:1 • 321 
1~1.\•4~ 

147.8/c 
!~12.346 

(i. (1(,(l 

m.24(1 

1~··93.43~ 

?75.948 
: 1b.211() 

~.0)0 

2~47.553 

r~~,·1.a~.7 

:.393. (~:1\1 

1~9~1 

., ~·~ 
o~.1~~ 

1276.501 
~:j 1 (l 1)l; 

241.~~5 

197,05J 
167.544 
l:i2,346 
76,283 

22Z.240 

2333.961 
275.949 
371.300 

o.ooo 
2139.953 
1779.492 

o9lW. 6~·9 

19~6 

i9 .63(1 
1614,;.99 

~). (~(,(; 

296.443 
234.389 
18(l,b56 
304.728 
l S2. ~,~,6 
222. 24{1 

3005.411 
275,048 
284.800 

0.000 
2139.958 
1657.857 

7363.9n. 

1---'! "! / 

j~,33} 

1b89.48i 
(1,1)(1(; 

303. !143 
24i.686 
1a3, ~1;(; 
381). 832 
:28.333 
22~' 24 1) 

32~16. 247 
27~1. 948 
2(1J' (!(1(1 

\l. (1(1(1 

2139.~~15 

1367.321 

i·2.;: • .ii~1 

1j ,'~~:~ • · ' :: .;:;/~ .\:~I, 
\'i)i.f i,ri:1r.r'':lif::f..\'1 "•·:·.1 
~tr JI~ \ 1~~1 ·' ...... ,.~;;·(,• , ,l ~· .. ~ 

•• ft I' 'l"I' ., .... ~ I' • ~ '} ~" ,,., 'Jll' 

~~;!:::~· ~ ~ ... ~}::~'.'.'..~ :~!:'.;:::·1.'1 \ ... :~ .. ~· ~ 'i' 
~ .... nm1'.'.·"· 11:-.;:•"''": :·, j 

F[D~Mi CGt~5ULTI~G, ~CNE. i T 

J ~··;~ 

.... .,..,.,. 
;;: .• 1,,.1._1.1 

1 ~8'1.487 
I) •. );).) 

3•:0S. :14:: 
:~~.6C6 

18:0. :.70 
~~,; .~;-;4 

:·>~·. J 1J 
222.24(1 

W13.71! 
~7~1.'14d 

:o~. C>C•O 

\1, ~·\•(t 
:139,953 
1076.785 

-1!~14'4~;2 

111~ 

:) .,.1 • ~· •• .' 

1:;~f,;.;7 

•'.>, ~i ~I·~· 

~·>'3. =·~~ 
2~:.o3a 

l31Y·:· 
~ c ... ,.,- , 
~.JI''.'., 

3(1 ~1. l l 1 
222. 2~C1 

W18.ill 
ii~·.''43 
21)3. (:~1(, 

(1 , .:>i: l:~ 

~139,?~r3 

i86.24'1 

.;an.a~6 

;°o-; ., 
··r·1 ,,, .. 1·•11" 
":· ~r.,.,. tf! .. / 
,, ii! 11 ol '~ 
I.: i T 1'11 I 

~ L , -----

r• 

'i'."·" 
.6, •• , .... , 

,J.J • .'.') 

16~;.~;7 

::tJi(~· 

~·)d.~1~! 

24:.m 
133. :.7.:. 
4~.7 .07~ 

3 1)~1.1 l l 
~~~I~~(~ 

3~08. 71 ~ 

:7~1, ~4& 

i(I}. (;~,.:. 

,:' I ~: ~:;(1 

~·:14 7 • ~r~13 
4~~1 • 713 

-:.4~(1, ?:(• 

=============== =============== =============== =============== =============== =============== =============== 
~~~t5 ~~r ~~:t 5~no~~ rr~j~ct ; 
:~ !~ i:r~:;i. 

:i !t ~~~~~~!e.\ 
!~t~: .:i:-C·.;~ •• 

- - - - -

H3. 733 
41.960 
17.W· 

~2(1.104 

- -

l(!J.48(1 
40.310 
14.241 

239.7i2 

- -

85.623 
3~ .• 514 
2a.m 

252.834 

-

80. 47; 
33.3(11 
3(}. ~109 

~~'~' • 798 

- -

:s.9)S 
~2.236 

31. 163 
:·~·5.7~G 

-

7:., i 1 •) 
Jl I 21 J 
..,.., .. ,. -. ..... , ., "~ 

:~.~·.7~3 

7 l. 4 ~·=· 
~9.(1;4 
.... , ...... ..... , .. ,/ 

,. e c .. ,... ... 
/. .. '~'.' 1~ 
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----------------------------------------------------------------------------------------- CO~rMR 

Tot.:d P1-oduc: ti on Costs ir. lJS Dc.Jlar~, HrN;~anos 

. ~ 2.,. 

::.~~:: ! . =::-.~:!:' :·r::C~.c:·,. 

·~?.to: ,;2:~ .. ::.: 

~~~~T ~?~ :~:~~?~!~ 

.:::;~::;.: 

: ~. !" .r S • ' ' 

:_at :·-..;r. : ~ '"~: t 

:O:i'~-=-~T, .,. ~ l :1 t ~ ":::. r ~ ~-
:~·~;-e: 

:-- a:::·: r .. :- ~·E; ~:t·~C~ 

- . 
-~~~or :0s:~ 

;j!i~:st~a::~~ C\~rh~aj~ .•. , . , 

;~o!r. c~~ts, ~~1~~ ~~d 61str1~ution 

Jirec! c~~ts. Si!~s ~~~ ~:strib~tion 

r~pr:-c~~!i:·:: .. 
~i::a-r.~:~~ :·:·~:= 

7c~~i ~~~~~ct:0n cost~ 

~~s!s cer ~n1: ! ~i~gie o~~d~ct ! 

Vi :t i0Te1cn. 
~7 .!~ .. -:ir1at·]~. ·. 

7~t:: };t-·:-~:~ 

21)01 :(•(12 

93.333 83.333 
1681. 43; 1681.487 

i). {l(l(i .:,, 1.)(1() 

":'1\!"' IC.•':' 
,.,.\~ ... 1 .... • 3l1S. ~.43 
~42.686 ~42.686 

183.SN 1s::,.rn1 
~~.7.(174 4~17,(li4 

305.111 3~15.111 

2~Z.240 :n.2.io 
--------------- ---------------

3408.711 34C1a.;11 
27~·.943 275.948 
:i()3, (h}) 2(13, (l(l(I 

0. (1\)\) (l,(l(l(i 

20~ i. ~,~.a 204 7. ~.~.a 
~(l~i.l i7 41. 771 

--------------- ---------------
6H\U94 ~mo. 988 

:::============= =============== 
63.227 6b.411 
27 .8•)9 2~ .. 83~· 
36. 0~·6 37.042 

Z~·5. 793 2~·~·· 798 

20•)3 :\11)4- 8 

83.333 d .~i. ~1~1 ... 1 

1689.487 l63?.~a7 

(J t ·~!(1(1 (~. ·:•(/1) 

~ 1)8. ~,4 3 3~)C. ~.4) 

242.686 ~42.686 

183.570 Hl3.~17) 

4~.7 ,(174 4~.7.(174 

3(15' ! 11 305 .111 
222.240 ~i2. 24(1 ____________ ..,. __ 

---------------
3408.711 34ti3, 711 
275.948 27~·.943 
203.M(I 2·)=-. (;(;(J 

(l, (1(1(1 s:~. (1(1(1 

211~7. ~.~.s 63.894 
(1,(1(1(1 (l. (l\l(1 

--------------- ---------------
593~r,217 39~d. 5~,3 

=============== =============== 
65.947 t: '9\16 
2~r,313 ~.366 

37.302 50.\)23 

2~·~· • 798 2~·5. 798 

-
.. , ~ ... 

- - - -
JP'.;;:·,°' : ~JI :·j:~;;,, .:;,,·::!~: 
'"'" ,' ' I •. :, t' 'r:i!•Hi-~ .f .. I. :· "" 

·~,~'.1tJl)J~.1;~r'.T:r.,,:~::::>:~~:~;. JI!" ·n ~·fl i:·::· ~.11',;,P.,.1 ~;~ •11~1.•.;'flt.,..,_.,,,,.l'I'":· '•'" i~, 'i f I o II! .. 
''i ~-·:.·· ··+· .. ·.(1·:.. .1.,. "' • I " I T 111 I ·~':,~:~,,;:~~~;:, .. ~,'.'..° :• f I I 

FlDl~l CDNSULTI~G. ROME, i i. L '1 -----
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1
"i ~,1.1jf ·'·~~~ iJ'~,... .. .iu,... , ... _.., ;..r1 :.;.,, ~ .. f1 ... ~1'. ... ~n·~~~~.:-.. ~1~!"if'/ ·· i.' ;i,·i~ ~ii•:. '~:·t-:~:· ·+· i'l'~· ~~.. '•"' ' ' I I i I. I I 1 ·' ~\i;~;,.1:;:,;.~ ,.,,;~:·" • I . 

---------------------------------------------------------------------------------------------------- COHF~A ~.1 - F!DIH! CD~SUL71UG. ~DKE. I T ~ L i -----

Net L-Jorking Capital iri LlS hollars, Thr•usarid5 

:~~r . . I 0 t e I • 1~94 199~· 1996 H?" ma l?n-~(1(1:; 

~:·;E'.r~=~ .~a.: c c~t o 

C:..:t~f!:! :ts:t-t! ~ 

~:::~~~~ r~:~!\~~~t • • • .. 1: .. :~ 17~.8(13 24~.ii69 3(10.894 31 j. ;~ ::. 3~\1 • l ~~. ;~::., 14~! 

~~;~~!:r~ ~~~ !~~~{l~~~ ::~· 
• c Hl.636 ~32.916 293.77(1 307.n3 ~(li.293 3;:1:.21: 0' ,.1 

:: :-'":;: ..... .:~ --- ·~.1)C\) (l,i,'>(l(I (1,(l(l(I •.),(;(1(1 (;'(•(;(I (·, 1)1).) 

.:: ~:-~: I I 4 I I 180 : .(l O.·:iOO 38.Hl i6.279 lH.419 1 ~12. ~,~.o l 52. ~1~16 
,;:: ~ L ,! !'; :•!°•:•J:'°t-~ ~ l:: 24.() 06. 39~, 9~ •• ~.oa 121.744 13(1 1 4 ~t~I 1:: : .. (16 7 1 ~=·. (;~ 7 
;:ni~~fd ~r~j~~ts .,11: j~ ,•) m.786 214 .011 266.484 283. ~~15 2·~3.13•) ~r.3 .1 ~ 1) 

:3: .. , ,;.r ~:~r·d .. ' . . . ~(: 1:. (; 6b. ~·34 74. 53(1 94 .b 77 hl7.6n 12(1,j~9 l 2•), j29 

7c~~: c~~rent ~~set~ ... ' . b04 .1 ;,4 ?(14. 7n, 1153.83i 1261.135 133S.519 1333.Sl~ 

2~~rf~t !l~~ll!l!~~ ~nd 

~=~c~~t~ ~iiablt I • • I • I 1 \\ 3b. c~ H.264 63.672 31.163 86.970 9(1. (14 =· ~1)' (}4 ~' 

--------------- -·------------- ---------~----- --------------- --------------- ---------------
~e? ~~~~l~O c~~ilai .... ~·S'Y. 991 841.1(1:, 1072.674 117 4 .11,~. 124a . .;14 ma.rn 
:~:~ease !~ RJr~ir~ =~~iti~ 5;,9,a•n 281.212 231.571 1(11.4"!1 74. 3(19 (1,(10(1 

S:-t r:~1 ;"t..!r;g :~~·it::!~ ~~·~al ... m.874 182 .3\)8 993.241 1(173.69:. l J 2(1, J ;,3 :12·J.l~,a 

SEt ~~~i!r; :a~i~:~. fcreic~ 18.0li :.a. ns 79.433 l(i(l,47(1 !23.317 1~3.31i 

~~tE: •j: = ~1~1~u~ ~a~~ ~f co~eraqe ; roto =coefficient of tur~ower , 

TVL031N T~RTRATE FL~~T --- S~pt.91 
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-------------------------------------------------------------------------------- COHF~R 2.1 - F!DIH! CONSULTING, RGME, ! T ~ L 1 -----

Cashf 1 Ctt-J Ta bl eti ~ constr-L1c ti on Hi US Oc·llns, itrous;,rids 

:' ~: ;-

·~t;: =~~~ i~~l~h 

- . 
~i~~~::~l ~f~~~~=~~ 

J~,e~. ~t: ~f :~\ 

7~:~! :~!~ c::~~~~ 

7~·!:~ ;.::::~ 

C~·:-r~::J;; ~~st: 

~:·:: .·.~ 7~!"::<":~~ 
~ 

."'::-:·~ .... :~:. ! 

.. ~r;·~:r~::- !~ ... 
- ' . 
~!.:·:~r::J~ ~·;:·: 

:~~t~ .. S . Cf?!:!! > 

::~f:t.d~t~·= :;.::. ~iii?. .. ::~ 

: !'t: j :~\it. : :::·: ~ : 
·:'..!t?;:·~. ::-:3l 
~t1r~:~s i o:-il:l: } 
inf!~~. ~or~:~~ 

G~~flo~. ~orr!qn . 
Scrp~~s : dff1c1t : 

~~t :~s~f!o~ .... 
~~~u!it~: ~~t :~shf l~w 

I:~"""'\ I 

~-.... ,. ....... 
... "') ~ • ..:.:il 

:~'~.:a1 

•_i I v~··,I 

··o;-·:.~3; 

:::: .. ~::~ 
~· .-)\i~~ 

~·3.:·b=t 
~:)' ;:·~).:• 

•)I (l\1:~1 

(i,t)~\l 

•). ·:~~.; 

;), ·:44 

HS:.031 
l ~:31. ·~;92 

-·:~. ·!~){) 

l•?3.~(l0 

14~3.156 

·.:. c·H 

_ ... Q~C I .. "!' .. .•• •.c1 .. 1 

-:?~~·.67~ 

1992.~ 

)169.166 

31-''1. l 66 
\). (IO(I 

~iba.9a9 

2q~ 1 .4l2 

0.(1(1~ 

171.577 
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - FIDIHI CONSULTING, ROHE, I T AL Y -----

TYLOSIN TARTRATE PLANT 
Sr~t. 91 
CASE !IC - Production 100 ton/y 

2 yrar(s) of construction, 15 yr•r1 of production 
currrncy convrraion ratrsi 

forrign currrncy 1 unit • 
local currency 1 unit = 

accounting currrncy: US Dollars, 

1,0000 units •ccounting currency 
0.0370 units accounting currency 

Thousands 

Total initial investment during constructior1 phue 

fixrd usets: 
current assets: 
to ta I assets: 

24421.81 
o.oo 

24421. 81 

50, 085 I. forei qrr 
0.000 X 1oreigr1 

50,085 Z foreign 

Source of funds during construction phue 

equity & grants: 
foreign loans 
local loans 
total funds 

863/i.40 
11327.10 
4540. 3/i 

24503.86 

10.479 X forl!ign 

49.919 X foreigr1 

Cashflow from operations 

Yur: 1 3 5 
operating costs: 2184.03 3787.5/i 4133.ob 
depreciatior1 . 2047. 56 2139.9/i 2139.9/i . 
interest . 1759.86 1657.8/i 1076.79 ' 

---------------- ------------ ------------ ------------
production cos ts ~991.45 7585.37 7350. 40 
thl!rtof forl!ign 41. 27 % 34.48 x 31. lb x 



-------------------· 
total salts 

gross incoae 
nl't inco1l' 
cash t>alance 
nl't cnhf 1011 

3853.98 

-2137.47 
-2137.47 
-681. 33 
blb.52 

8742 .07 

1112 .25 
1092.89 
393.29 

4b43.37 

Net Present Value at: 10.00 x " 
lb.07 2 
1~. 71 x 
J7. 70 4 

9b35.00 
Internal Rate of Return: 
Rl'turn on tquityl: 
Rl'turn on rquity2: 

In de>: of Schedules producl'd by CDHFAR 

Total initial invl'staent 
Total invest1ent during production 
Total production costs 
Working Capital rl'quire1ents 

Cashf low Tables 
Projected Balance 
Net incoae state1ent 
Source of financt 

94(1(1,(14 

19n·.~·b 
1922.22 
J395.h4 
50b4.b5 



1 .• 
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - FIDIHI CONSULTING, ROHE, I T ~ L Y -----

Total Production Costs in US Dollars, Thousands 

Yur . • 

4 cf no1. capac1ty ts1nqle product). 
RaM 1aterial 1 •..• 
Other raM 1aterials 
Uti Ii ties 
Enerq~· • 
Labour, direct . 
Repair, •aintenance 
Spares • . . • 
Factory overheads 

Factory costs • 
Ad1inistrative overheads 
lndir. costs, sales and distribution 
Direct costs, sales and distributi~n 

Depreciation . 
Financial costs 

Total production costs 

1994 

41.oo7 
844. 743 

o.ooo 
172.421 
149.345 
150.790 
152.340 

0.000 
222.240 

1091.885 
275.948 
210.200 

0.000 
2047.558 
1759.857 

5991.449 

1995 

69.444 
1407. 906 

0.000 
263.169 
211. 572 
m.643 
152.346 
76.283 

222.240 

2506.159 
275. 948 
371.300 

0.000 
2139.958 
1779. 492 

7072.857 

1996 

87.963 
1783.347 

o.ooo 
323.669 
253.057 
187.212 
304.728 
152. 556 
222.240 

3226.808 
275.9•8 
284.800 

0.000 
2139.958 
1657.857 

7585.372 

1997 

92. 593 
1877.208 

o.ooo 
338.792 
263.429 
190.855 
380.882 
228.838 
222.240 

3502.244 
275.948 
203.000 

o.ooo 
2139.958 
1367.321 

7488.472 

1998 

92.593 
1977.208 

o.ooo 
338.792 
263.428 
190.855 
457.074 
30~.111 

222.240 

3654.708 
275.948 
203.000 

0.000 
2139.958 
1076.785 

7350.399 

1999 

92.593 
1977. 209 

o.ooo 
338.792 
263.428 
190.855 
457 .074 
305.111 
222. 240 

3654.709 
275.948 
203.000 

0.000 
2139.959 
786.249 

7059.963 

2000 

92.593 
1877.208 

o.ooo 
338. 792 
263.428 
190.855 
457.074 
305.111 
222.240 

36~4.708 

27S.948 
203.000 

o.ooo 
2047. 5SB 
495. 713 

6676.927 
:::::::::::c::: ===•===•=••••=• ••••••••••••••• •=••••••••••••• ==••••••••••••• ••••=•••••••••• ••••••••=•••••• 

Costs per unit { single product ) 
Of it foreign, l . 
Of it variable,Z • 
Total labour • 

133.143 
41.271 
18.470 

223.0i8 

94.305 
39.328 
26.085 

244.871 

79.846 
34.478 
30.809 

259.440 

74.885 
32.207 
32.850 

263.083 

73. 504 
31.157 
33.467 

263.083 

70.599 
30.125 
34.844 

263.083 

66.769 
28.022 
36.843 

263.083 

TYLOSIN TARTRATE PLANT --- Stpt.91 
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - FJDJHJ CONSULTING, ROHE, I T A L Y -----

Total Production Costs irr US Dollars, Thousands 

~·!ar . · · 

1 of nD!. c~~acitr lsinqle product). 
Raw t3leriai ! 
Other row •aterials 
Utilities 
Er.erg~· . 
Labour, direct 
Repair, ~ainterrance 

Spares 
Factory overheads 

Factory costs 
Ad1inistr•tive overheads 
Jndir. costs, sales and d~stribution 
Direct costs, sales and distribution 
Deprecic.tion •• 
Financial costs 

Total production costs 

Costs per unit ( single ?roduct ) 
Of it foreign, 4 
~f it variable,l 
Total labour • 

2001 

92.593 
1877.208 

o.ooo 
339.792 
263.428 
190.955 
457 .074 
305.111 
222.240 

3654. 708 
275.949 
203.000 

0.000 
2047.558 
205.177 

6386.391 

2002 

92. 593 
1877.208 

o.ooo 
339.792 
263.428 
190.855 
457.074 
305.111 
222.240 

31154. 708 
275.948 
203.000 

o.ooo 
2047.558 

41. 771 

6222.985 

2003 

92. 593 
1877. 208 

0.000 
338.792 
2113.428 
190.855 
457.074 
305. J 11 
222.240 

3654.708 
2n.948 
203.000 

o.ooo 
2047.558 

o.ooo 

6181. 214 

2004· 9 

92.593 
1977.208 

o.ooo 
339.792 
263.429 
190.855 
457.074 
305.111 
222.240 

31154. 708 
275.948 
203.000 

0.000 
63.894 
o.ooo 

41?7.549 
::::::::::::::: =============== •============== ======~======z= 

63.864 
26.738 
38.519 

263.083 

62.230 
24.814 
39.530 

263.093 

61.812 
24.306 
39.798 

2113.083 

41. 975 
9.917 

58.605 
2113.093 

TYLOSIN TARTRATE PLANT --· Sept.91 
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---------------------------------------------------------------------------------------------------- CD"FAR 2.1 - FIDl"I CONSULTING, RO"E 1 I T AL Y ---·· 

Net Working Ca pi ta 1 in US Dollars, Thousands 

Yur t I I I I I I I I I I I I I I I I 1994 1995 1996 1997 me 1999·2008 

Coveraql! I I I I I I t I I •de co to 

Current assets & 
Accounts receivable ••• 30 12.0 182.003 264.019 319.334 337.939 350.645 350.645 
Inventory and 1aterials • 55 o.5 155.159 2511.582 324.197 341.101 341.101 341.101 
Enrrg!' I I t I I I I I I 0 --- 0.000 o.ooo o.ooo o.ooo 0.000 0.000 
5p~res t I t t I t I I I 180 2.(1 0.000 38.141 76.278 114.419 152.556 m.s~11 
Nori. in progress I I I I 15 24.0 70.495 102.1182 130.9119 140. 705 145.317 145.317 
Finished ~r~ducts ... 30 12.0 163.9811 228.3111 284.934 304.405 313.630 313.630 

Cuh in hand I I I I I I I 30 12.0 611.777 74.955 95.224 108.230 120.936 120.9311 
Total current assets I I I I I I I I I 638.420 9114.740 1230.935 1346.799 1424.183 1424 .183 
Current liabilities and 
Accounts payable ..••.. 10 3o.O 46.997 68.455 87.313 93.803 96.878 96.978 

--------------- --------------- --------------- --------------- --------------- -~-------------
Net working capital •••.•••••• 591.423 896.285 1143. 622 !252.996 1327. 305 1327.305 
Increase in working capital •• , ••• 591.423 304.861 247.338 109.374 74.309 0.000 

Net working capital, local I I I t I I 573.407 837.490 1064.189 1152. 526 1198.988 1198.988 
Net workin~ capital, foreign ..... 18.017 58.79~ 79.433 100.470 128.317 128.317 

Nott: •de = 1ini1u1 days of cov~rage i coto = coeff icirnt of turnover • 

TVLOSIN TARTRATE PLANT ·•• Srpt.91 
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - FJDIHI CONSULTING, ROHE, I T A L Y -----

Cashflow Tables, construction in US Dollars, Thousands 

Year , •.••.•.• 1992.1 1992.2 1993.1 1993.2 

Total cash ir.flo111 ' ' nH.m 3169.1116 13006.100 5349.309 

------·-------- --------------- --------------- ---------------
Financial resourcEs . nn.m 3169' 1116 13006.100 5349.309 
Sales, net of tat •• 0.000 0.000 o.ooo o.ooo 

Total Cish outflo111 .• 2979.23' 3169.999 13005.960 5267.727 
--------------- --------------- --------------- ---------------

Total assets .... 2925.673 2997.412 12506.160 4450.979 
Operatin9 costs ••• 0.000 0.000 0.000 0.000 
Cost of finance· ••• 53.565 171. 577 499.704 816. 747 
Repayunt ... 0.000 0.000 o.ooo 0.000 
Corj)orate tax ... 0.000 0.000 o.ooo o.ooo 
Dividends paid ... 0.000 0.000 0.000 0.000 

Surplus ( deficit } 0.044 0.177 0.243 81.581 
Cu1ulated cash balance 0.044 0.221 0.464 92.045 

lnflo111, local I I I I 1491 .081 2450.566 4949.803 3390.309 
Outf 1011 1 local •••• 1481.092 2450.535 4949.793 3309.805 
Surplus ( deficit } -0.000 0.031 0.020 91.503 
Inf 10111 1 foreign ... 1498.200 718.600 8056.300 1959.000 
Outflo111 1 foreiqn ••• 1498.156 718.454 8056.077 1958.922 
Surplus ( deficit ) 0.044 0.146 0.223 0.078 

Net cashflow ••..• -2925.673 -2997.412 -12506.160 -4450.979 
Cuaulated net cashf 10111 -2925.673 -5923.084 -18429.240 -22880.220 

TVLOSIN TARTRATE PLANT --- Stpt.91 



·•' · .. i.:: .. . 
fi~::·:· ...... H.' J ·~ ~::;:;, .... ;'.:.~~ :, 

·::;~1': j ·I· J A~'.~~i. ::;!;~!::~ .. ! ! .;1~•J 

::··!:.1,:·::~::·::::.·::~:::;~:~:~:~:;J'.·~· :~. 
( Jf" :1 , .... , , ...... f' .... 

• ~r i: ~ m •• ~ , f· . ' 
:i r' "1 , .u ... , "•I t, •,,.1r ft II' ~l I! Ir ii ~I, 

I 111 .: !: 1: 

---------------------------------------------------------------------------------------------------- COHFAR 2.1 - FIDIHI CONSULTING, ROHE, I T AL Y -----

Cashflow tables, produc:tion in US Dollars, Thousands 

!ear ••••.• 

Total cash inflow 

Financial rtsources • 
Sales, net of tax .• 

Total cash outflow •• 

Total assets •• 
Operatinq costs • 
Cost of finance • 
Repay1ent 
Corporate tax 
Dividends paid 

Surplus ( deficit l 
Cu1ulated cash balance 

Inflow, local ••. 
Outflow, local .•• 
Surplus ( deficit ) , 
Inflow, foreiqn •• 
Outflow, foreigr1 .• 
Surplus ( deficit ) 

Net cashflow •.•• 
Cu•ulated net :ashf:ow 

1994 

4362.977 

508.997 
3853.980 

5044.311 

1100.420 
2184.033 
1759.857 

o.ooo 
0.000 
o.ooo 

-681. 334 
-599.289 

4o.997 
3223.887 

-3176.890 
4315.980 
1820.423 
2495.557 

016.m 
-n263.7oo 

1995 

6868.615 

21.458 
6847.157 

6690.219 

326.320 
3153.407 
1779.492 
1431.000 

o.ooo 
o.ooo 

178.396 
-420.893 

100.650 
3661.519 

-3560.869 
6767.966 
3028.700 
3739.266 

3388.889 
-18874.810 

1996 

8716.476 

18.858 
8697.618 

8323.191 

266.195 
3787.556 
1657 .857 
2592.230 

19.353 
o.ooo 

393.284 
-27.609 

256.432 
5227 .840 

-4971.408 
8460.044 
3095.352 
5364.692 

4643.372 
-14231.430 

1997 

9332.448 

6.490 
9325.958 

8106.220 

115.864 
3981.192 
1367.321 
2592.230 

49,612 
o.ooo 

1226.229 
1198.620 

402.448 
5213.895 

-4811.447 
8930.000 
2892.324 
6037.676 

5185.780 
-9045.654 

1998 

9329.033 

3.07S 
9325.958 

7933.394 

77 .384 
4133.655 
1076.785 
2592.230 

53.340 
o.ooo 

1395.639 
2594.259 

399.032 
5155.896 

-4756,864 
8930.000 
2777 .498 
6152. 502 

5064 .654 
-3981.000 

1999 

9325.958 

0.000 
9325.958 

7573.318 

o.ooo 
4133.655 
786.249 

2592.230 
61.185 
o.ooo 

1752.640 
4346.898 

395.958 
4987.073 

-4591.115 
8930.000 
2586.246 
6343. 754 

5131.119 
1150.118 

2000 

9325.958 

o.ooo 
9325.958 

7293.121 

o.ooo 
4133.655 
49S. 713 

2592.229 
1J.m 
0.000 

2032.837 
6379. 735 

395.958 
4870.282 

-4474. 324 
8930.000 
2422.840 
6507.160 

5120.779 
6270.897 

TYLOSIN TARTRATE PLANT ··· Stpl.91 
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - FIDIHI CONSULTING, ROHE, I T A L Y -----

Cashflow tables, production in US Dollars, Thousands 

Year .•..•..•. 2001 2002 2003 2004 2005 2006 2007 

Total c•sh inflow .. 9325.958 9325. 958 932~. 958 9325.9'8 9325.9~8 9325.958 9325.958 

--------------- --------------- --------------- --------------- --------------- --------------· ---------------
Financial resources . 0.000 o.ooo 0.000 0.000 0.000 1).000 0.000 
Sales, net ~f ta• .. 9325.958 9325.958 9325. 958 9325.958 9325.958 9325.958 9325. 959 

Total cash outflow •. 6102.357 4S12.363 4218. 563 4272 .122 4272.122 4272.122 4272.122 

--------------- --------------- --------------- --------------- --------------- --------------- ---------------
Total uuh ' ... 0.000 0.000 0.000 0.000 o.ooo 0.000 0.000 
Operating tosts ... 4133.655 4133.655 4133.655 4133.655 4133.655 4133.655 4133.655 
Cost of finance . . . 205.177 41. 771 0.000 0.000 0.000 o.ooo o.ooo 
Repayaent ..... 1684.m 2~3.157 0.000 0.000 o.ooo 0.000 0.000 
Corporate tu ... 79.368 83.780 84.908 138.467 138.467 138.467 138.467 
Dividends paid ... 0.000 o.ooo o.ooo o.ooo o.ooo o.ooo o.ooo 

Surplus I drficit ) 3223.601 4813. 595 5107.395 5053.836 5053.836 5053.836 5053.836 
Cu1ulated cash balance 9603.336 14416.930 19524.330 24578.160 29632.000 34685.840 39739.670 

Inflow, Joni .... 395.958 395.958 395.958 395.958 395. 958 395.958 395.958 
Outflow, local •..• 3842.924 3847.335 3848.463 3902.022 3902.022 3902.022 3902.022 
Surplus ( deficit I . -3446.966 -3451.378 -3452.506 -3506.065 -3506.065 -3506.065 -3506.065 
lrof low, foreign ... 8930.000 8930.vOO 8930.000 8930.000 8930.000 8930.000 8930.000 
Outflow, foreign •.• 2259.434 665.028 370.100 370.100 370.100 370.100 37'•.100 
Surplus f deficit I 6670. 566 8264 .973 8559.900 8559.900 8559.900 8559.900 8559.900 

Net c•shf low .••.. 5112.935 5108.523 5107.395 5053.836 5053.836 5053.836 5053.836 
Cu1ulated net cashf low 11383.830 16492.360 21599.750 26653.590 31707 .420 36761.260 41815.090 

--------------------------------------------~---------------------------------------------------------------------------------------------------------------
TYLOSIN TARTRATE PLANT --- Sipt.91 
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---------------------------------------------------------------------------------------------------- COHFAR 2.1 - FIDIHI CONSULTING, ROHE, I T AL Y -----

Cash fl ow tab 1 es, production in US Doi hrs, Thousands 

Year ••• · • • 

Total cash infl~w 

Financ1il resources 
Sales, net of tax • 

Total cash outflow • 

Toh! usets 
Operating 'osts • 
Cost of f.inaroct . , 
Repa~unt 

Corporate tax 
Dhidends paid 

Surplus I deficit ) • 
Cu1ulated cash balance 

ln~low, local •.• 
Outflow, local ••• 
Surplus I deficit ) 
Inflow, foreig~ •• 
Outflow, foreign ••• 
Surplus ( deficit ) • 

Net cashf low •••• 
Cu1ulated net cashflow 

2008 

9325. 958 

o.ooo 
9325. 959 

4272.m 

0.000 
4133.655 

0.00\1 
0.000 

138.467 
0.000 

5053.836 
44793.510 

395. 958 
3902.022 

-3506.065 
8930.000 
370.100 

8559.900 

5053.636 
46968.930 

TVLOSIN TARTRATE PLANT --- Stpt.91 

-------------------· 



- - -- - -- ------------· 
.,r;.:::/:. ;:: ~;·•~.tr;;f,'.: ,_'·::;i~.i, . . 

'1•1 • ~ l .i/·1,1h,•·· 111:r•ff ... 11 , ·1 r· i 1·1. ' 
ll,' j• ',··, l~I ;,· • \' ;•··'.' / I ,' ~ ,j j' 1 

:·!1r•1 •, :111,,. .. '1!!!~·1:•1' 1 ,,· , , !' "1 .,.wr • "' ...... ,. w1"' ..... ~''"' 

•; :!:•::!;:;:;:.:/>.t::";::::.it:':, .~; '1 ·r: .r.~ 1! ', :1;'·,' i :r:;· t: ~ ;!'.; 

---------------------------------------------------------------------------------------------------- COMFAR 2.1 - FIDIMI CONSULTING, ROME, I T A L V -----

Cashflow Discounting: 

al Equity paid wersus Net inco1e flow: 
Net present value •.•••••.•••••• 
internal Rate of Return !IRREl) •• 

~) Net Worth versus Net cash return: 

5536.15 at 
15.71 x 

Net present value ....••..•••••• 7756,79 at 
Internal Rate of Return (IRRE2) .. 17.70 I 

cl Internal Rate of Return on total investaent: 
~rt present value ••••••..•.•••• 9635.00 at 
Internal Rate of Return ( !RR ) •• 16.07 X 

Net Worth = Equitt paid plus reserves 

10.00 x 

10.00 x 

10.00 x 

TYLOSlll TARTRATE PLANT --- Sept. 91 
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---------------------------------------------------------------------------------------------------- COMFAR 2.1 - FIDIMI CONSULTING, RO"E, I T A L Y -----

Net Income Statement in US Dollars, Thousands 

Ye~~ ••••. , , • , ••• , ... 1994 1995 1996 1997 1999 1999 

Totai Siles, in•l. sales tax , , • , , 3953.990 6961.973 9742' 066 940(1.037 9400.037 9400.037 
Less: variable coot!, incl. sales tax. 1106. 997 1959.793 2391. 420 2m.049 2534.049 2534.049 

--------------- --------------- --------------- --------------- --------------- ---------------
Variable Hrgin ... . ...... 2746.993 5002.190 6360.646 6965.999 6865.999 6965.988 
As I of total sales I t • I t I I I I 71.277 72.997 72. 759 73.042 73.042 73.042 

N6n-variable costs, incl. depreciation 3124.604 3448.388 3590. 543 3661.179 3913.644 3813.643 
--------------- --------------- --------------- --------------- --------------- ---------------

Operational 1argin • . • , • . , • , • -377.611 1553.792 2770. 104 3204.809 3052 .344 3052.345 
As I of total sales I t t I I I • I -9. 798 22 .b44 31.687 34.094 32.472 32' 472 

Cost of finance I I I I .... 1759 .857 1779.492 1657 .857 13b7.321 1076.785 786.249 
--------------- --------------- --------------- --------------- --------------- ---------------

Gross profit •..•••.•.••.• -2137.4b9 -225. 700 1112.246 1837.488 1975.559 22b6.09b 
~llowances .•...• . ' ' . ' . o.ooo o.ooo o.ooo 0.000 o.ooo o.ooo 
Ti~ablt ~rofit ..•• , • , .... -2137.469 -225. 700 1112.246 1837.488 1975.559 2266,096 
Tax ... . ........ o.ooo o.ooo 19.353 49.612 53.340 bl.185 

--------------- --------------- --------------- --------------- --------------- ---------------
Net profit ...••.•. , • , , • , -2137.4b9 -225.700 1092.893 1787.876 1922.219 2204. 911 

Dividends paid ••.•••••••• , o.ooo o.ooo 0.000 0.000 o.ooo o.ooo 
Undistributed profit •••••••• , -2137.469 -225.700 1092.893 1787.870 1922.219 2204.911 
Accu1ulated undistributed profit ••• -2137.4b9 -2363.169 -1270.27b 517.600 2439.819 4b44. 73(1 

Gross profit, 4 of total sales .••• -55.461 -3.289 12. 723 19.548 21.017 24.107 
Net profit. % of total sales •• , • -55.461 -3.289 12. 502 19.020 20.449 23.45b 
ROE, Net profit, X of equity •. , • , -24. 750 -2.613 12.655 20.702 22.257 25.530 
ROI, Net profit+interest, % of invest. -1. 578 6.410 11. 234 12.828 12 .157 12.125 
------------------------------------------------------------------------------------------------------------------------------------------------------------

TYLCSIN TARTRATE PLANT --- Srpt.91 --------------------
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---------------------------------------------------------------------------------------------------- COMFAR 2.1 - FIDIMI CONSULTING, ROHE, I T A L Y --·--

Net Income Statement in US Dollars, Thousands 

YE-ir • , , . . • . • • , • • , • • • • 2000 2001 2002 2003 2004 2005 

Total sales, incl. sales tax ...•. 9400.037 9400.037 9400.037 9400.037 9400.037 9400.037 
Less: varioble costs, incl. sales tax. 2534.049 2534.049 2534.049 2534.049 2m.c149 2534.049 

--------------- --------------- '4-------------- --------------- --------------- ---------------
'Jariablr 1=rgH1 ... . . 686~·· 988 6865.988 6865.988 6865. 988 6865.988 6865.988 
HS ! of tchl sales ... I t t I 73.042 73.042 73.042 73.042 73.042 73.042 

Non-~ar1~ble costs, :ncl. ~epreciation 3721.244 3721.244 3121. 243 3721.243 1737.579 1737.m 
--------------- --------------- --------------- --------------- --------------- ---------------

Ooerational 1arqin .•••.•...• 3144. 744 3144. 744 3144.745 3144. 745 5128.409 5128.409 
HS l of total sales t I t t I I I I 33.455 33.455 33.455 33,45~, 54. 557 54.557 

Cost ot tinar:ce e •• I e • t ... 495. 713 205. J 77 4J. 77J O.O(l(I (l.000 0.000 
--------------- --------------- --------------- --------------- ................................ ---------------

Gross prof1t ... 2649.031 2939.5b7 3102.974 3144.745 5128.409 5129.409 
Allowances ..•..•..•...•• o.ooo o.ooo o.ooo o.ooo 0.000 0.000 
Taxable prof it ..•.•....••• 2649.031 2939.567 3102.974 3144. 745 5128.409 5128.409 
Tax e I I I I I I I I I I t I t t I 71. 524 79.368 83.780 84.909 138.467 138.467 

--------------- --------------- --------------- --------------- --------------- ---------------
Net prof H .. I I I I I I I ... 2577.507 2860.199 3019.193 3059.936 4989.941 4989.941 

~ividends pa1d . . . . ... . .. 0.000 0.000 0.000 o.ooo (1.000 0.000 
Undistributed profit ••••.•.•• 2577. 507 2960.199 3019 .193 3059.936 4989.941 4999.941 
Accu1ulated undistributed profit •• , 7222.237 10082.440 13101. 630 16161. 4 70 21151.410 26141.350 

Gross profit, 4 of total sales .••• 29.181 31.272 33.010 33.455 54.557 54.557 
Net prof it, 4 of total sales ••.• 27.420 30.429 32 .119 32. 551 53.084 53.084 
ROE, Net profit, I of equity ••••• 29.845 33.118 34. 959 35.430 57. 779 57. 778 
ROI, Net profit+interest, X of invest. 12.458 12.426 12.408 12.403 20.227 20.227 

TVLOSJN TARTRATE PLANT -·· Sept.91 
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---------------------------------------------------------------------------------------------------- COHFHR 2 - FIDIHI COHSULTIHG, ROHE, I T A l Y -----

Net Income Statement in US Dollars, Thousands 

·:e~'! • I I I O I I t • I • O I I I I I 2006 2007 2008 

~:,tj~ sa!c-; 1 ~.'":Cl. s:!e! t:s . .,; 94\l(l, 037 9400.037 9400.037 
Less: .~r1a~le :ost!, incl. sa:es ti,, 2534.049 2m.049 2~·34.0H 

--------------- --------------- --- --------- ~·--

"';ri•tif' !;rq1r: .. I • I • I I 6805.988 6865.983 0865.988 
~5 ~ :f !Ut~l 5~)f! . . . .. 73.042 73.042 73.042 

~=~-.irl~~:f c:!t~. 1~:1. d~oreci~t1on 1737. ~.79 1n1.m 1737 I 579 / 

~------
--·------------ ---------------

_ _. _____________ 
v' 

J;~rat1~~3: 1~rq1~ . . . ~·129.409 5129.409 5129.409 
~~ l of ~otal sa:es . . . .... ~·4.557 54. 557 54.m 

Cost of ~inance 0 I 0 I I 0.000 o.ooo 0.000 

--------------- --------------- ---------------
Gross r:rc:f it . . .. 5129.409 5128.409 m0.4o9 
~llo1Wli:f! . , I I I I I 0.000 0.000 o.ooo 
fa;able profit I I I I I I I I I I 5128.409 5128.409 5128.409 
T i.t ... . . I I I t .... 138.467 138.467 139.467 

--------------- --------------- ---------------
~e-! :·re! i ! . . . 4999.941 4989.941 4989.941 

~1.1de~c~ paid . ... I t I I t 0.00\l (l.000 0.000 
Llnd1str:~ut~d prof it .. . . 4999.941 4989.941 4999. 941 
~ccu•~loted und1str1buted profit •.• 31131. 290 36121. 230 41111.190 

Gr~5s ~~~f1~ 1 : a~ total sal~s .... ~,4,m 54.m ~·4.557 

ti!t orof:t, ~ o! tot~! s~les .... 53.084 53.084 ~3.084 

~DE, Ne! ~rof1t. ~ of ~qu1ty . 57.779 57. 778 57. 778 
~Oi. ~et o~~lit•:~t~r~st, I of inrest. 20.227 20.227 20.227 

------~-------------------------------------------------------------------------------------------------------------------------------------------------~·--
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---------------------------------------------------------------------------------------------------- COMF~R 2.1 - FJDIMJ CONSULTJNG, ROHE, J T AL Y -----

ProJected Balance Sheets, constrL1ction HI US Dollar5, Hio~15orrd5 

"e;.r p;~. J 19n.2 1993 .1 19 ~3. 2 

"!' :-: il: : ; 3 f' ~: • I t 0 I t • t I t 2m.m ii149.447 J'l154.55(> 24 5(13 I Bb\i 
........................ ---------··----- --------------- -- ·------------

~:~P~ lSSit!, ~~! o~ ~f~r!:1~:10~ (>.(>00 2979.237 6149.226 191~14,(•9(1 

Cc~S!'.:!1~· l~ :r~~tESS :~n. 237 ~lb3.999 13(10~·.SbCI ~·2b7 I 727 
c~~ .. ~-:~ ~!St~~ ... ' .... 0,\1\iO \i,000 0. 0\iO (1, (1(1(1 
C:i: ~, : :·· •: .......... 0.000 O. (lliO 0.000 (I, (1(1(1 
:i~~ s~~:~~~. ~:~!~:! ~~~!l!~l! 0,(IH 0.221 o. 4o5 82.(147 
L~S! :~'r;~~ 'c~~~,~ (1.000 \1.000 (1,(10(1 (I, (1(1~ 

L:::·: ! ............. •). (10(1 0.0(1(1 o. 0(10 (I, (1\l(I 

T~~$l ::o~~!~t!f! nn.m bHB.447 19154. ~·50 24~·03. BbO 

--------------- --------------- --------------- ---------------
Equ1t!· :~:·!~o: .. 1492. 9~4 2591.8(11 ~(118.087 ab3o.390 
Reser~!s. re!~1n!j ~~cf1t 0 .\iOO o.ooo 0.000 o.ooo 
?rofi! o I o I o t o 0 0 (I, 000 (•.000 0.00(• (1, (l(l(l 

Long ~~c 1ed:u~ tfr~ dtt~ Hab.rn 35~·b.o47 1413b.4b0 mbi.4b(i 
~urrfn~ !1~~li!t!!S . , ...• 0.0(1\i 0,(10(1 o.ooo 0.0(1(1 
~~n~ ~\~rjra~t, ~!ni~Ct ~f~~1rtd. o.voo o. 000 0.000 o. (l(l(l 

Tot:i! jf~·t ....... 1m.m 355b.b47 1413b.4b(l mb7.HO 

E~u1t(, ~ oi l1~~1!1t1~s ~.O. lOi 4~ .151, 20.m ~~·.24~· 

-----------------------------··------------------------------------------------------------------------------------------------------------4·----------------
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----------------------------------------·----------------------------------------------------------- COHFAR 2.1 - FIDIMI COHSULTIHG, ROME, I TA LY -----

ProJected Balance Sheets, Prodl.1ction in US Dollars, Thouund! 

'~~· 

~:t=: ;s:!"!S 

•:.e: a~1ets, ~et ~' ~r:r!:1~t10~ 

:c~s:r~:~1on l. ~~~~'f!S 

:~~·f';.! iSStt; 
... ~: "'·. ; ;-: ' 

Cas·· :~~::~:!, "!r~··:: :i,~!!:t.le-

L:~s ~i~r!~: ~:~~ir~ 

~~35 

T:!~: :ic~::!!l~S 

=~~·t· :;;1!c.: 
~!Sfr\ti ~Ptil~~~ ~,~~lt 

~re~;! 

L~~; ~~~ ~!:!~~ !~ri ~t~~ 

~~rrt~! i~~~:!!t:~! 

~i~' ~~~r:·~~~. ~!~i~~e r~~~l~~c. 

.. ct;: : e-:· t 

E~~;!~ . . =' :~:~~:~!~~; 

lm 

25~12 .140 

22374.2~0 

402,(l\)(1 
m.o43 
b6.777 

\). (!(l(l 

(l,(l(l(I 

~137.~69 

25612.140 

Sc3b.396 
o. 00\) 
\).000 

1632'L ~bO 
46.'197 

~.n.~a7 

1697~·.750 

33,i~O 

1995 

24024. 2(l0 

20b96.290 
0.000 

899,785 
74. 955 

\1.00C1 

2m.4o9 
22~·. 700 

~4024.200 

9036.396 
0.000 
o.ooo 

149~8.460 

68.45~· 

~:0.389 

15387.310 

35. 949 

lm1 

221~.o.440 

19556.340 
0.000 

JJ35.7ll 
9~ .. 224 
0.0(10 

n.;3,m 
0.000 

22150.440 

B,!J3b.39o 
o.ooo 

1092.993 
12306.230 

s1.:a3 
27 .605 

12421. l ~.(I 

39.9% 

1997 

2(1232. 08(1 

16416.380 
0.00(1 

me.m 
103' 230 

ma. 027 
1270.270 

(1, 00(1 

20232. (181) 

863&.3% 
0.00(1 

1797.876 
9714.004 

93. 8(13 
(I, 00(1 

9807.807 

42.687 

ma 

182H.870 

14270.42(1 
O. 00(1 

1303.247 
12(1.936 

m4.m 
(1,(l(l(I 

(l,(>00 

18294.37(1 

ao36.39o 
~17.000 

1922.219 
m1. 774 

9o.s7a 
(1,0(l(I 

7218.652 

47.2(17 

1999 

17907. ~·~·O 

12130.400 
(I. (1(1(1 

1303.m 
120.936 

mo.907 
(l, (1(1(1 
(1, (i('(I 

179(17. ~·~·(> 

So3o.390 
2439.319 
2204.?ll 
4m.~.44 

96.878 
(1,(l(l(l 

4620.m 

48.228 

2000 

17892 .830 

lo.)38.900 
0.000 

1303.247 
12(>, 936 

6379.743 
(1, (10(! 

(•,00(> 

!7a92.33(l 

8636.396 
4644.730 
2577.507 
1931,:m 

9o.37a 
(1 '(1(1(1 

20:i4.193 

~3.267 
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-~------------------

------------- ---· ----------------------------------·----------------------------------------------- COMFAR 2.1 FIDJMI CO~SULTJ~G. RONE, I T ~ ~ 1 -----

ProJected Balance Sheets, Prod Lt c ti on ir1 US Dollar5 1 Thou5~nds 

. f; .. 
• ' 0 I ~l)Ol 2002 200:: 2(1(14 2(105 :'(1\)0 :(•(• i 

!:.;::: as;~~s 1 ?o.;3. S7\) 21834.900 24894. 740 29894.690 34374.oJG 39~64' ~. 7(1 443~.4' ~.1(1 

--------------- --------------- ...................................... --------------- .................................. --------------- ---------------
~:~e: ~~~~:;. •t! :~ ~f~~~Cl!~lO~ S\141.3~2 m~.783 39H.22~· 3882.331 :.a1a. rn 3rn. ~.43 3690.649 
: : .. s ! : ~l: ~ . :· ~~ : ", : .· :, ; , cs: •). \1,'1) 0. (>(1(1 0.(10(1 (1,(i(1(1 (i' (i\1(1 (i,(1(1(1 ·>' (10(1 
...... :" !""'· ~ £\~ 5.t ! : ........ 13t)~,~47 1303.247 noJ.247 13(1:':. 24 7 1J(13.m 1303.247 13(13.24i 
: :. ; .. . : :;'.";. .......... l~\\,936 12(1,936 120.936 12(1,936 12(1,9:.0 120.936 12(1, 936 
:r.sr St1•:1 ~~:, ~!·.$··~!· £1.~:;:b!~ 9~(l3.J45 14410. 94(1 m24.330 2mB.17(1 29632.(11(1 3468~·.840 39739.680 
~~5S ~~r,~~; ':~w~:": (l,(l(l(l \). \)(10 (1. (1(10 o.ooo (1.00C1 0.000 1),(100 
_::! 0 0 0 ' 0 o • 0 0 I 0 I 0 0.(l(l(I (1.000 0.000 0.00\) \), (1(10 0.000 0,(100 

1 ~!;: :!~::llt!f'S 19%9.370 21834.900 24894.740 29834. 08(1 34874.63(1 39964' ~·70 44854.510 

--------------- --------------- --------------- --------------- --------------- --------------- ---------------
=~~·: ~. ::.::,: ~~: 8636.390 8636.390 8636.396 8636.396 3636.~96 8636.3% 9636.396 
~tst·~~s. rttil~fj ;·~~1! i222.237 10082.440 1:.101. 630 16161 .47(1 2w1.rn1 26141.3~·0 31131.no 
~~~ 1 1t I 0 I 0 0 0 0 0 0 23boJ.l 99 301?.193 3059.836 4989,941 4989.941 4999.941 4r,99,941 
L~~~ ~~~ ~fjl~~ tir~ ~t~! 2~3.157 o.ooo 0.000 (I, O(l(I (1, (1(10 0.000 o. (IO(I 

=~~r~~t !1~bll!ll!S ... 96.979 90.870 9&.878 9b. 878 96.878 96.878 9b.873 
~j~~ ~~~r~rjft, f1~~r:~ ~!;u1red. \1,000 0.(1(10 0.00(1 (l,(1(1(1 (I, (1(1(1 (I, (1(1(1 (1,00\1 

~~.t~: d!'~! f 0 I 0 0 I 0 3~10. \)3~· 90.878 96.B~a 96.879 9b.3i0 96.878 90. 878 

=~~!!~·· •. ~·~ 1~~~.;l~!1.~! 4~·.m 39.m 34.692 23.8n 24' 764 2 !. 664 l 9 I 2~14 

TYLOSIN TARTRATE PLANT -·- S~~t.91 
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----------------··----------------------------------------------------------------------------------· COKFAR 2.1 - FJDJMI COH3ULTIHG, ROHE, I T ~ L Y 

Projected Balance Sheets, Production in U3 Dollars, Tt.0L1si<r1ds 

"e:.r 

·~~;! ~;:.r!: 

-:~E~ j~3P~S. ~f! :1 ~e:r!:l~tl~~ 

:~~s?•.·:::c· !~ :•oJ•!s~ 

:~~r~~~ ~ssets .. • 
c ~ s ... . : i!""-' 
L~~~ s_·;.~~· 4 ~~a~c~ ~\~:!~~le 

~:s~ :~r·1~~ fo~"a~~ 

-~SS 

To!j! ~!i~:!:t!~S 

E~~1t .. · :it~~t;! 
~estr~es, ~f!a1ne~ ~rcf:t 

::r;;d ! ? 

Le~~ i~d ~~~I~! tfra dfbt 
Curr!"~t !:i~:l1tlfS .. 
~a~k o;~~d~~f:, f:~~~c~ re~u1re~. 

7oti! ~!"~·! 

=~~:t~ ~ ~~ !l:~:::tlfS 

2\l(t9 

mH.rn1 

~b~b.7~!· 
(1,(l•)(\ 

1303,m 
12(1,936 

H7~3.~·1'1 
\),(1(\() 

0.000 

HSH. ~50 

3636.3?6 
36121.230 
4989.rn 

(1, 0(1(1 

?6.873 
(l,(\(t() 

%.873 

17.32i 
-----------------------------------·------------------------------------------------------------------------------------------------------------------------
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ANNEX 8 

HOECHST DECLARATION OF INTEREST 
ON TYLOSIN TARTRATE PURCHASE 
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!..'!'! ph,.ruu•r·w:rlfr:R!S l.!.r.iitC?d 
1 • Vlttal ~-iallya Rol!ld 
B~alore 660 001. 

I NOIA 

Tylosyn Tarterata 

St/we 

Hoech~t (0 

,..~ ... ~'J,. 3815 03.10. t9Q1 

Vig rere~· to thA d1scU9sions we had with yo1.1 fn the abovemenUonad 111"ltl"L 

Subject to q•.:allty. 1ind competitive pt·!.c'3, ,.,.~ are tm,,reated in lmputllng 

.,.!''"~ .. " 'r',;,,-t.,.-..... from vau in th11 r~i;ilon 1Jf nn - 100 tons per annum (01· 

rnarke;:inH ln Oerman1· and c'the::- comtrle.,;. 

Please contact us with fu.--thor details. 

Yours sim;er.-ly, 

HOECHST AY.TIENGESEl.LSCHA1'1 

'.-:·•·~··Q',· 1H .... ,.., '=""T•~• Q~:' ~~-m.· · 'l~ti.:-tt.j Yl:J'"'"'J ~'LC:~ \'"'t~ft"+-:~·. Ei~a ! ~~· • h ~ JJ";!f' co-~J.'\n, P1;11.,, ,,au-.; ,_,,..,_,.,,:. . ., ,_;!.,,. • 
H'1·~ Go''' .:111-:"'. tJr~l'\'lr "•' 1-f• ·• _q-! .. Yc• ..:C.~ ~~ lA Po: .. eie·\ ~.,..., S:r.;-:,., f: : :.,,,, Jrr 1t T:"l)-1:1. !":'tt.:J '11.''!9~.,·"""· l'I•.., .,., ,., ~•'·"'"W'" 

. - . .• . • ..... r ........... r •• ....., . .,.. , .... _ U:t"' .,. • '·' ,, •. ~,, 
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FIDIMI CONSULTING S.p.A. 
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