
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


• . ~ .. 

\ - ~ 

I 
I 

' I 
I 

- I 
I 

,. I 
\ I 

I 
\\' 
'~ 

'\ I 
~ 

~ I 

I 
I 
I 
I 
I 
I 

t 

PREFEASIBILITY STUDY 

011 

THE ESTABLISHMERT OF All IllDUSTRIAL SCALE PENICILLIN PLANT 

PROJECT NO DG/PHI/86/014 
CONTRACT NO 91/80 

on behalf of 

UNITED llATIOllS INDUSTRIAL DEVELOPMENT ORGANISATION 
PO BOX 300 

A-1400 VIENNA 
AUSTRIA 

FEBRUARY 1992 

Manderstaa Consulting Services 
2/10 ~arbour Yard 
Chelsea Har!:>our 
London SWlO OXD 

Tel: 071 730 9224 
Fax: 071 823 3056 
Tlx: 24787 Mander G 

• 
c-' fr 
t ttlw'.I 

ct~11..7 'J."'J \ 

[ ~«' 'L/ 

~VI 

~-

• 

tit 



---·- -

THE ES'I'ABLISHllEllT OF Alf INDUSTRIAL ~ PENICILLill PLAllT 

PREFF.ASIBILITY STUDY - VOLUllE I 

COHTEllTS 

1 • EXECUTIVE SUMMARY 

Project Background and History 
Project Background 
Market and Plant Capacity 
Material and Inputs 
Location and Site 
Project Engineering 
Manpower 
Implementation Schedule 
Financial Evaluation : Option A 
Financial Evaluation : Option B 
Financial Evaluation : Option C 
Conclusions and Recommendation 

2. PROJECT BACKGROUllD AllD HISTORY 

Project Background 
Project Initiator 
Project History 

3 • MARKE'l' AllD PLANT CAPACITY 

Background 
Data and Alternative Projection Methods 
Determination of Demand t.11d Market Size 
Evaluation of Data Results 
Additional Data Required and Alternative strategies 
Selected Sales Programmes and Marketing Strat~gies 
Estimate of Sales Revenues and Costs 
Production Programme 
Plant Capacity 

4. MATERIALS AllD INPUTS 

Characteristics of Materials and Inputs 
Supply Programme 

--._._::--

' t 
i 

"' 



~~-r-_... ---- ---- - - --- --~'--- .... 

•··-- .. --· .. 
I . 

I· • 

\ 
\ I - 5. !DCATIOll AND SITE 

I Location 
Selection of Location 
Selection of Site 

I Cost Estimates 
Local conditions • 
Environmental Impact 

' I 
6. PROJECT ENGillEERillG i 

I Project Layouts 
Scope of Project 
Technologies 

I Equipment 
' Civil Engineering Works 

... I 1. PLAllT ORGAllISATIOll AllD OVERHEAD COSTS 

I 
Cost Centres 
overhead costs 

,., I 8. MANPOWER 

Introduction 

' I 
Biotechnology and the Need for Training 
Labour 
Qualification Required 

I 
orgar.isation Charts 

" 
costs .. ~ 

'( 

' I 9. IMPLEllERTATIOll SCHEDULING 

\ Data and Activities 

I 
Selection of Project Implementation Schedule 
Project cost Estimate 

I 10. FIMAllCIAL EVALUATION : OPTION A 

Total Investment Costs 

I 
Project Financing 
Production Costs 
Financial Evaluation 

I 11. FINAllCIAL EVALUATION : OPTION 8 

I Total Investment Costs 
Project Financing 

I Production Costs 

I 
Financial Evaluation 

' F-~ 
t 

"' 



_ _____...4,._ -- - - - - ----- -- . --.- --~-. :'.:"~ 

--~---~ ~--

• 1! .. 

\ ~ 
' 

-
'\ 

12. FINANCIAL EVALUATION : OPTION C 

I Total Investment costs 
Project Financing 
Production Costs 

I Financial Evaluation 

' 
1 13. ECONOllIC ANALYSIS ' Assessment of Options 1 

I 
Economic Analysis 

I 
I 
I 

,. I 
\ I 

\\.' 
I 

\~ 

I 
\ 

I 
I 
I 
I 
I 
I 
I ,,,.,... "' ,, . 

t -



-

... 

\ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
' 

SECTION 1 

EXEClJ'!'IVE StJJU1ARY 

1.1 

1.1.l 

1.1.2 

l. l. 3 

1.1.~ 

PROJECT BACKGROUND AND HISTORY 

The aim of this prefeasibility study is to provide the 
Government of the Philippines with a basis for r3tional 
decision making concerning three possible options in 
antibiotics production. This will be accomplished by 
investigating the commercial profitability and economic 
viability of three options: 

a) Production of Penicillin G, 6-APA, semi-synthetic 
penicillin, and formulation and packaging of 

b) 

dosage forms; 

Importation of Penicillin G and production of 6-
APA and downstream products specified in a) above • 

c) Production of Penicillin G and 6-APA only. 

In May 1991, the United Nations Industrial Development 
Organisation ( UNIDO) commissioned Manderstam Consul ting 
Services to prepare a prefeasibility study in respect 
of these project proposals, as per the terms of 
reference presented at Appendix 1-1. 

The field work which formed much of the basis of this 
appraisal was undertaken in May and June 1991, and the 
assistance and cooperation received from all those 
concerned in the Philipines is hereby gratefully 
acknowledged. 

The initiatior of this project, together with previous 
UNIDO studies is the Ministry of Health in the 
Philippines Government, whoose address is:-

San Lazaro Compound, Rizal Avenue, Santa Cruz, Manila, 
Philippines, telephone 711-6771/711-6105 

l • 2 pR0JECT BACJCGRQUND 

l.: .1 Penicillin is a very important strategic product which 
can take several forms both as an intermediate bulk 
chemical and in final dosage form. The manufacturing 
route has four stages with respective products and is 
summarised below:-

Stage 1 

Penicillin G 
Produced by fermentation and 
is primarily used as a 
feedstock to convert to 6-
APA. 

--~--~ 
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1. 2.2 

1. 2.) 

Stage 2 

Bulk 6-APA 

Stage 3 

Bulk Semi-Synthetic -
Penicillin 

stage 4 

Final Dosage Form 

This is the basic feedstock 
for a wide range of bulk semi
synthetic penicillin. 

The principal semi-synthetics 
required in the Philippines 
are ampacillin, amoxycillin 
and cloxacillin 

The bulk semi-synthetic are 
finally mixed with excipients 
and turned into final dosage 
forms by 'compounding' 
companies. 

At the time of this study stages 1 and 2 of this 
production chain are not carried out in the 
Philippines. Only one firm is engaged in stage J, 
Chemfields. There are approximately 250 companies 
1 icensed to compound drugs (stage 4) • Where local 
manufacture is not available than the particular 
product is imported into the Philippines. 

During the preparation of this feasioility study, the 
following major parameters were taken into 
consideration:-

domestic and export market potential 

intended and anticipated future therapeutic use 
of the products 

prospects of developing a Philippin~-based bulk 
pharmaceutical industry 

a location close to ports, 
Philippines, raw materials 
distribution system. 

University of the 
and the existing 

plant capacity based upon existing demand and 
forecasted future demand for the Philippines. 

ma~imum use of locally produced raw materials, 
especially cane sugar and corn steep liquor 

following the request of the Philippine Minister 
of Health, the implementation of the project would 
take place after a decision in 1992. Under these 
circumstances, ~he plant could start-up in 1995. 
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l.J MARKET AND PLAltT CAPACITY 

1. 3 .1 

1. 3. 2 

1. 3. 3 

It is esti•ated that penicillins account for over 50t of 
the total demand for antibiotics in the Philippines. 
Ampicillin and amoxycillin respectively account for 32t 
and 30% of demand by value, the natural penicillins for 
a further 14% and cloxacillin for at. No other semi
synthetic penicillin represents more than 5t of demand. 

on balance, the private and public sector demand 
statistics obtained were considered to be neither 
sufficiently comprehensive nor precise enouqh to provide 
a reliable basis for estimating the size and development 
potential of the market. Analysis of market size 
therefore concentrated on the supply data relating to 
domestic production and imports of pharmaceuticals. 

Total market demand for the selected forms of natural and 
semi-synthetic penicillins, expressed in terms of the 
weight of active ingredient, h~s been assessed at 
approximately 163 tonnes in 1990: 

Domestic Iaports unrecorded Total 
Production Iaports Demand 

Natural Penicillins 
1 20 Penicillin-G 19 

Penicillin-V 23 1 24 

Seai-Synthetics 
2 2 51 

1. 3. 4 

1. 3. 5 

Ampicillin 47 
Amoxycillin 32 20 B 60 

Cloxacillin 8 8 

87 64 12 163 

Although the pattern of individual demand is not 
consistent, it is estimated that private sector demand 
accounts for 80% to 85% of drug purchases as a whole. 

The total drug market expanded by just under st per year 
during the last decade, and at 5.5% over the last five 
years. However, broad spectrum antibiotics have grown 
at above average rates, with government purchases 
increasing at an annual average of about 10% in real 
terms. 
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1. 3. 6 

1. 3. 7 

1. 3 .8 

1. 3 .9 

1--- • 

Continued population growth will be the main factor in 
determining the future demand for antibiotics, followed 
by the priority now being given to expenditure on health 
care and drugs and the shift in prescription patterns to 
reflect the changing health profile of the population. 
Based on the growth factors identified for each 
individual product, demand is expected to increase as 
follows 

Tonnes 1990 1995 2000 2005 2010 

Pen-G (feedgrade) 8 9 11 13 15 

Pen-G & Pen-V 36 40 43 43 45 

Ampicillin 51 47 40 34 29 

Amoxycillin 60 107 151 191 242 

Cloxacillin 8 12 19 28 41 

on the basis of our assessment of the market potential, 
as well as existing and expected competition, the project 
should achieve the following target levels of market 
penetration : 

1995 1997 2000 2005 2010 

Natural Penicillins 
6-APA 
Bulk semi-Synthetics 
Final Dosage Forms 

Although consideration 
export trade in the 
initially be planned 
domestic market only : 

18% 55% 91% 89~ 87% 

35% 59% 49% 46% 35% 

10% 19% 25% 25% 25% 

0.5% 1.3% 2% 2% 2% 

should be given to developing an 
longer term, the plant should 
and costed for supplying the 

a) The bulk chemical market is limited in size. very 
competitive and there is considerable over-capacity 
at the present time. 

b) It could prove difficult to break into the market 
for final dosage forms owing to the trade policies 
of many developing nations and the need to first 
gain the approval of a recognised authority such as 
the United states Food and Drug Administration. 

The individual marketing strategies recommended may be 
summarised as follows 

Natural Penicillins 
The company should concentrate on selling in bulk to the 
major importers of feedgrade penicillin, and to the 
established manufacturers of pharmaceutical products. 
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1. 3 .10 

• 

6-APA 
Part of the total output of 6-APA would be kept as the 
basic feedstock raw material for further processing in
house, and the balance would be sold to the three other 
domestic producers of semi-synthetic penicillins. 

Bulk Seai-Synthetics 
Given that the established competition in the market 
could make it very difficult for a new entrant, the 
company should aim to secure its place through close 
customer liaison and by offering superior technical 
advice and support as part of its sales service. 

Final Dosage Forms 
The company should concentrate on supplying generic 
products to the private sector in order to secure a 2% 
share of the overall market for final dosage forms. The 
distribution function would be delegated to one or more 
of the specialist wholesalers. but it would still be 
necessary to operate a national sales force in order to 
establish direct contact with the end-user. 

Projected sales revenues for each of the three 
manufacturing options under review may be summarised as 
follows (in Pesos '000) 

oi>tion A 

Pen-G 
6-APA 
Bulk Product 
Dosage Forms 

OJ)tion B 

6-APA 
Bulk Product 
Dosage Forms 

Qption C 

Pen-G 
6-APA 

1995 

10,400 
96,876 
38,610 
10,079 

155,965 

105,667 
38,610 
10,079 

154,356 

10,400 
117,328 

127,728 

2000 

57,200 
175,094 
123,240 

53,955 

409,489 

222,635 
123,240 

53,955 

399,830 

57,200 
240,575 

297,775 

2005 

57,850 
203,619 
148,356 

66,920 

476,745 

252,057 
148,356 
66,920 

467,333 

57,850 
281,299 

339,149 

2010 

60,450 
192,317 
185,354 

82,613 

520,734 

242,728 
185,354 

82,613 

510,695 

60,450 
287,937 

348,347 

\ 
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l. 4 

l. 4 .1 

1. 4. 2 

1. 4. 3 

1. 4. 4 
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Production schedules and plant capacity for each of the 
three manufacturing options are set out in Appendix 3-
30 and by way of example, Option A is set out below for 
years 1995 to 1990. 

:~.:::r. A ::~s :;3~ ::11 :m :m 

~uilul Possible C-~ut ·-- ~=6 4~6 ~56 l.56 

:a;ac1:y :ti::sa::~u •C ;t -· ., ;~ .1~ t}.;\ ?0.9\ 
"!J•~ ... ..... 

:roauction Sched'.iie 
=~ 

,. 
e~valer.t: 

T ;"I ~] ~:J ~:J ~50 ., 

:e.'! G feedqracie ' . , . 
~ .: :a.a , .. •·" i;.u 

:~ G :;.'tll grade .; ..... .i. 2Z.J ":" ."; 29J .,,,, . .; 
6-.1.?A 1~.G ::6.j :37 .9 :66.3 :47.4 

::;;.~ ~.lpic::L::: :.~ :.5 " ' .. ,.~ -.. .. , ... 
j:ii! Asixyc:.:in ........ l.J.t 43.6 25. i U.7 

::;:! c:oxacillin ;.4, 
.. ~ -: ... .. , ... 

:i::ai Dosaqe AJpicili.::: 
, . :.5 ": "': ~.s :.J -·' .. ' 

:::a~ ::CSage AJoxyci::~:: ' _J :..: 3.3 ... -·· 
: :::al Josaqe Clcxacil::.:: ... -·· :. j J.4 

MATERIAL AHQ INPUTS 

Raw materials required for options A and C are local 
supplies of sugar and corn steep liquor for the 
fermentation process and fuel for steam generation. In 
addition, a range of about 30 different specialist 
inorganic and organic chemicals and solvents must be 
imported. 

For the fermentation process, the cost of materials is 
most important and constitutes a major proportion of 
proJuct manufacturing cost. A significant factor is the 
availability of only 6% concentrated corn steep liquor. 
Additional costs of $8 per kg are then incurred in 
evaporating this to the required 50% concentration. 

Option B does not require local feedstock supplies but 
is largely dependent on the importation of Penicillin 
G together with the specialist chemicals referred to 
above. 

The annual supply requirements of the principal local 
raw materials are summarised below:-

-----...:...---:· 
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~Cll of 1'ilil¢ne llB llit!rills 

I ~ici:s A am c :::i!* 
ill!! '3: :ZJeS per year I 

I :~g~ i.JOO ~105 mo 

' So'! Beall Oil -n :,685 i,m 1,977 

t 1 sucrose soluticm sat :,m 3,259 ~.r.s J,861 

corn ~..eep liqoor El ~5,766 ':8,108 66,691 6!,208 

I 
t ~.ion B requires ttJ::e cf t!:e above :saterials since all proci1cts are u.ie frm iiplrted penicillin!. 

1 

I 
1.4.5 The annual supply requirements of imported raw 

materials are summarised below:-

~illl 1111 Prim of Il(mt!d Iii llterials 

- I ~ based on deiivereti pnces. duty paid. All costs a.1i ammptions ~tel 

I 
Price Rgllmts 

S:t:::ne tonnes/year 

cption 1191 2000 zoos 2010 

I :alci1:1 carbonate :\,:: 270 1778 2035 2206 

~.lllJ!li111 sulphate :\,C )Q :666 1965 1809 

I Buty 1 acetate 
. ,. 1500 l.lll 1571 1655 
:'l.r\.. 

' Sodi111 sulphate :\,C m 1111 1309 1373 

?teny 1 acetic acid :\,C ::ao moo 1179 1242 

I 
1Dlnia anhydous all :S5 !.000 1179 1242 

~et~yli5000tylketone u m m 1087 1145 

~\ 
Acetone lll ::-a m 498 524 

'~ 
~ydrochloric acid !O\ all n ~78 )27 144 

I Sutanol 
. ,. :166 278 m 465 
:-.,~ 

?otassi111 tlydroqen pilospcate l " :190 lll 110 m 
··r"' 

' 
Sodilll bicarmtlate :\,C 100 llB 124 

... 

I 
~icillorOletllane all no 50 58 68 

?benyl qlycine A,B 25600 28 n ,, 
,J 

Ethylacetoaeetate :\,8 ma 22 26 10 

I 
?-llydroxypllenylqlyci?te :\,8 :sooo 22 26 JO 

~tllyl chloro carbonate :\,S 1'400 22 26 10 

l'ri ettiyluine :\,B ;300 17 17 20 

2thanol anhydrous .l.,B :zoo 5 7 7 

I >.ctiv~ charcoal all r.k 5.1 6 

Sodi111 bydroxide u WiO !1.~ 

~yl hexanoate A,B mo 2 

I 
~~oro!Jl!enylmethyl-
:~xazolycarboxilic acia .~.s :ta 

I 
I 
I ,,., ~ 

~. 
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1.5 

l. 5 .1 

l. 5.2 

l. 5. 3 
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The following public utilities are required:-

Option Power MW Public Water 
Public Standby Cum per Hr 

A 8.2 8.0 180 
B 0.5 0.5 10 
c 8.0 8.0 180 

LOCATION AND SITE 

A site was foun'i in the Light Industry and Science Park 
of the Philippines in Canubang in the Calabarzon 
region, 35km south of Metro Manila. 

The Light Industry and Science Park is a 142 hectare 
prepared site divided into 1 hectare lots. All lots are 
fully serviced with roads and public utilities, Options 
A and C require 1 hectare and Option B, 0.5 hectare. 

Particular features worthy of note are:-

good quality water supply from deep wells, complete 
with a 3,200 cum storage tank for a total supply 
of 500 cu m per hour. 

Electric power is provided by the Manila Electric 
company. Approximately 80 MW capacity is available 
for the site and in Summer 1991 most of this had 
not yet been allocated, hence there was more than 
enough for the maximum power of BMW foreseen for 
Options A and C on this project. A sub-station is 
required and this has been costed in our 
estimates. 

500 telephone lines are provided by the Philippine 
Long Distance Telephone Company. 

There is an existing waste water treatment plant 
facility, the details of which were not available 
at the time of the survey. A additional allowance 
for waste water treatment has been made in the 
capital cost estimates to cover this point. 

There is a common site Customs bonded Zone. 

Public services include: security force, post 
office, and clinic, bank, restaurants, recreation 
park. 
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PROJECT EllGINRJl!RING 

The scope of the project is to present the design of 
a modern plant able to produce the specified che•icals 
in bulk and final form to internationally acceptable 
standards of quality and productivity. 

Each process has been evaluated to ensure it is up to 
date, and the preliminary engineering design has been 
developed in sufficient detail to ensure that project 
costs are accurate to ~15%. 

The major processing units are summarised below:-

Diagram Nos (Appendix 6-1 and 6-2) 

1 
2 
) 

4 

5 
6 

7 
8 

9 
10 

Media Preparation 
Additive preparation 
Penicillin fermentation 
Downstream (penilcillin) 
recovery 
Penicillin purification 
6-APA production -
diagram 6 only 
Dane salt preparation 
Amoxcilli.1/Ampicillin 
production 
Cloxacillin production 
Dosage production 

Option 

A,C 
A,C 
A,C 
A,C 

A,C 
A,B,C 

A,B 
A,B 

A,B 
A,B 

•· 

The process technology selected here to manufacture 
penicillin G follows a classical process which is 
indeed very similar to that used to make all bulk 
antibiotics. 

Particular features may be summarised as follows:-

Use of high productivity strain, for Penicillin 
G manufacture 
Utilises the batch fermentation process in lOOcm• 
vessels 
uses classical centrifugal extractors, 

There are no important patents held for these 
processes. However in practice the cetails of their 
commercial operation in this report are still a 
commercial secret. There is thus a requirement to seek 
a technical partner especially for assistance in the 
manufacture of Penicillin G. Hindustan Antibiotics Ltd 
of India have been put forward as a reputable partner. 
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Similarly it is important to maintain the productivity 
of the plant by gaining access to a high yielding 
strain of penicillin through a collective strain 
development proqramme operated by Panlabs Company of 
the USA and Taiwan. 

The equipment is manufactured from high quality and 
expensive materials of construction for example, 
polished stainless steel in order to meet international 
pharmaceutical standards. 

Whilst most of the equipment can be delivered within 
six months, certain items are highly specialised in 
design and expensive to manufacture and with a handful 
of competent manufacturers worldwide. Hence up to nine 
months has been allowed for delivery of the following:-

compressors: oil and moisture free air, lMW 
capacity • 
agitators: stainless steel, !Om shaft length, 
250kW motor 
centrigugal extractors, stainless steel, 
fermenters, stainless steel, jacketed, 100 cu m 
capacity 

Civil engineering requirements for each of the options 
are summarised below. All of the buildings can be 
constructed by locally based contractors. 

Samry of llllildinlJs mi Civil Irks 

:::::::! :-:-;e :~:on ' ........ ,, .. . ::::=~ ,. " "'~··""·· 
~ 

5~ I sq I Sl l 

==~ta::::: . ... 
el".:a.."t:on f"." 

,., 
'f,,;U -r.IJ 

:-m ~:J 
.... , .. 

'r .. ; .,, 
~i::t pi ant ::~ 

: aoora';C:-y ... 
,;t~~ities . ~u~ ;:a . ~=~ 
•!re::ai:s:nq ,., ... .. , 

"'"'" •.. ~ .... 
:::ices .. , ... ... 
Type 1 buildings consist of uninsulated steel frame 
with clad walls and roof, concrete floor, access doors 
for heavy equipment, steel support frames for process 
equipment and standard electrical equipment. 

Type 2 buildings as 1 above except explosion proof 
electrical equipment 
Type 3 buildings are 2 or 3 storey buildings, 
insulated, brick or clad construction, steel framed, 
air conditioned, wc's, wash rooms, canteens, rest areas 
included. 
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1. 7 

1. 7 .1 

1. 7 .2 

1.8 

1.8. l 

-~-- ---
. ----

various levels of technical and business trained 
personnel are required for all three options of this 
project, and as the cechnologies will be entirely new 
to the Philippines, the need for good well trained 
technical personnel is of paramount importance. 

The head count for the three options is set out below 

:e::or !!anaql!lel!t 
JepameDtal P.anaqers 

?f!'.!cilli!! and 6-AP! 
3llli Seli.-Syntbesis 
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:.alxlratcry mi ~ineeri~ Staff 
Amristratian Staff 
:ales Pe."SOnnel 
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•9 
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40 
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1m.pBNTATION SCHEDULE 

-~ L. 

23 
:9 
12 
:t 
40 

:95 
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Option 
c 

~l 

;9 
;4 

l84 
-

On the basis that approval to proceed is given by the 
end of the third quarter 1992 and a award of contract 
is made to an international contractor by the end of 
the first quarter 1993, the commissioning would be 
completed by December 1994 with production commencng 
January 1995. It is envisaged that full production 
would be achieved by the end of 1996. 
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FINAllCIAL E"JALQATIOll : OPTIOM A 

The initial investment cost of Option A has been 
estimated at a total of P 1,657.5 million, equivalent to 
approximately US$ 63. 75 million. 74% of this total would 
be payable in foreign currency 

Initial Fixed Investment Costs 
Land 
Site Preparation 
Structures/Civil Works 
Incorporated Fixed Assets 
Machinery and Equipment 

Pre-Production Expenditures 

working capital Requirement 

Total 

p 
p 

: p 
p 

: p 

13,200 
7,150 

<.54,914 
55,876 

5~1,206 

p 1,122,346 

: p 411,183 

p 123,976 

: p 1,657,505 

The financing arrangements proposed for Option A would 
result in an acceptable debt:equity ratio of 1.46:1 at 
project implementation, and are summarised as follows : 

F.quity capital 
Project Promoters 
Financial Agencies 

Long-Term Borrowings 
Foreign currency 
Local currency 

current Liabilities 
at full capacity 

Tot.al 

p 
p 

p 
p 

p 

403,736 
269,158 

938,787 
45,824 

.t4,730 

p 1,682,235 

It has been assumed that the local project promoters 
would wish to retain an overall majority interest, 
consequently the participation of external financial 
institutions/agencies has been limited to 40%. 
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Expenditures on raw material inputs and utilities have 
been calculated by reference to clearly specified usage 
and cost figures per individual input, and provide the 
basis for estimating the unit cost of each of the 
products to be manufactured in terms of Option A. 
Comparison of these unit costs with the anticipated 
maximum selling prices highlights the fact that the 
project would produce both Pen-G feedgrade and 6-APA at 
a gross loss : 

t 
per kq Input sales Gross 

cost Price Margin 11argin 

Pen-G (feedgrade) 905 650 (255) (39%) 

Pen-G (clinical) 905 1,300 395 30% 

6-APA 1,916 1,794 (122) ( 7%) 

Ampicillin 1,981 2,002 21 1% 

2,008 2,340 332 14% 
Amoxycillin 

1,890 2,860 970 34% 
coxacillin 

on the basis of the 5-year financial projections 
prepared, Option A would not appear to be a feasible 
proposition : 

a) 

b) 

The project would record an operating loss in each 
year, due to the fact that the estimated input costs 
in respect of t~o out of five products exceed the 
selling prices assumed. Accumulated losses would 
exceed the equity capital by the third year of 
operation, at which point Option A would be 
technically bankrupt. 

By the end of the 5-year period, the accumulated 
losses would total nearly P 1,225 million, and the 
cumulative cash shortfall would exceed P 1,290 
million. 

Two alternative scenarios were prepared to ascertain 
what changes would be necessary to enable the 
project to break-even after five years. These 
confirmed that sales prices would have ~o increase 
by a minimum of 48% over and ab:>ve the levels 
assumed or, alternatively, the cost of all direct 
factory inputs would have to be reduced by not less 
than 50%. 
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FINAlfCIAL EVALQATIOll : OPTIOll B 

The initial investment cost of Option B has been 
estimated at a total of P 632.5 million, equivalent to 
approximately US$ 24. 33 million. 69\ of this total would 
be payable in foreign currency 

Initial Fixed Invest.Jlent Costs 
Land 
Site Prepara~ion 
Structures/t::ivil Works 
Incorporatfl Fixed Assets 
Machinery and Equipment 

Pre-Production Expenditures 

working capital Requirement 

Total 

p 
: p 

p 
p 

: p 

p 

: p 

: p 

: p 

6,600 
2,145 

116,841 
856 

151,886 

278,328 

225,102 

129,090 

632,520 

The financing arrangements proposed for Option B would 
re~ult in an acceptable debt:equity ratio of 1.43:1 at 
project implementation, and are summarised as follows : 

Equity Capital 
Project Promoters 
Financial Agencies 

Long-Term Borrowings 
Foreign currency 
Local Currency 

current Liabilities 
at full capacity 

Tota!. 

p 
p 

p 
p 

p 

p 

156,490 
104,326 

315,229 
56,475 

19,521 

652,041 

It has been assumed that the local project promoters 
would wish to retain an overall majority interest, 
consequently the participation of external financial 
institutions/agencies has been limited to 40%. 
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Expenditures on raw material inputs and utilities have 
been calculate~ by reference to clearly specified usage 
and cost figures per individual input, and provide the 
basis for estimating tr.e unit cost of each of the 
products to be manufactured in terms of Option B. 
Coaparison of these unit costs with the anticipated 
maximum selling prices highligt.ts the fact that the 
project would produce both 6-APA and aapicillin at gross 
margins which would probably be unacceptably low : 

per kg Input sales Gross ' cost Price Margin Margin 

6-APA 1,435 1,794 359 20\ 

Ampicillin 1,668 2,002 334 17\ 

Amoxycillin 1,698 2,340 642 27\ 

coxacillin 1,619 2,860 1,241 43\ 

on the basis of the 15-year financial projections 
prepared, the feasibility of Option B would appear to be 
marginal at best : 

a) The project would record a gross loss in each of the 
first five years of operation but, thereafter, the 
overall increase in the production of semi
synthetics in particular would result in a steady 
increase in pre-tax profitability. Net profits 
after tax would range from 9\ to a maximum of 11.5\. 

b) By the end of the 15-year period, accumulated 
profits would total nearly P 92.3 million and, given 
the reasonably strong positive cash flow as from the 
year 2000, total cash balances would exceed P 92 
million. 

c) The revenue and cash reserves would be such that 80\ 
of profits after tax could be distribute~ as 
dividends as from 2007. 

d) The internal rates of retur• in respect of total 
investment and equity capital, and their net present 
values, have been calculated as follows 

Internal Rate of Return 
Net Present Value @ 19% 
Net Present Value @ 15% 
Pay-Back Period 

Total 
Investment 

2.9% 
(P 342.9 mn) 
{P 313.0 mn) 

13.5 years 

F.qUity 
C8i>ital 

1. 7\ 
{P 277.5 mn) 
{P 266.9 mn) 
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Two alternative scenarios were prepared to ascertain what 
changes would be necessary to enable the project to 
achieve an internal rate of return on total invest•ent 
of 19\. These confirmed that sales prices would have to 
increase by a minimum of 31\ over and above the levels 
assumed or, alternatively, the cost of all direct factory 
inputs would have to be reduced by not less than 50%. 

FillAllCIAL EVALQATIOll : OPTIOll C 

The initial investment cost of Option c has been 
estimated at a total ot P 1,462.9 million, equivalent to 
approximately US$ 56.3 million. 74% of this total would 
be payable in f oreiqn currency : 

Initial Fixed Investment costs 
Land 
Site Preparation 
Structures/Civil Works 
Incorporated Fixed Assets 
Machinery and Equipment 

Pre-Production Expenditures 

Working Capital ReqUirement 

Total 

: 
p 
p 
p 
p 
p 

p 

p 

p 

13,200 
7,150 

395,946 
55,876 

525,422 

997,594 

360,873 

104,400 

p 1,462,867 

The financing arrangements proposed for Option C would 
result in an acceptable debt:equity ratio of 1.46:1 at 
project implementation, and are summarised as follows : 

F.quity capital 
Project Promoters 
Financial Agencies 

Long-Tera Borrowings 
Foreign Currency 
Local currency 

current Liabilities 
at full capacity 

Total 

p 
p 

p 
p 

p 

356,386 
237,590 

831,773 
37,118 

22,074 

p 1,484,941 
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It has been assumed that the local project promoters 
would wish to retain an overall majority interest, 
consequently the participation of external financial 
institutions/agencies has been limited to 40%. 

Expenditures on raw material inputs and utilities have 
been calculated by reference to clearly specified usage 
and cost figures per individual input, and provide the 
basis for estimating the unit cost of each of the 
products to be manufactured in terms of Option c. 
Comparison of these unit costs with the anticipated 
maximum selling prices highlights the fact that the 
project would produce both Pen-G feedgrade and 6-APA at 
a gross loss : 

per kCJ Input sales Gross % 

cost Price Margin Margin 

Pen-G (feedgrade) 905 650 (255) (39%) 

Pen-G (clinical) 905 1,300 395 30% 

6-APA 1,916 1,794 (122) ( 7%) 

On the basis of the 5-year financial projections 
prepared, Option c would not appear to be a feasible 
proposition : 

a) 

b) 

The project would record an operating loss in each 
year, due to the fact that the estimated input costs 
in respect of two out of three products exceed the 
selling prices assumed. Accumulated losses would 
exceed the equity capital by the third year of 
operation, at which point Option C would be 
technically bankrupt. 

By the end of the 5-year period, the accumulated 
losses would total nearly P 1,191 million, and the 
cumulative cash shortfall would exceed P 1,238 
million. 

Two alternative scenarios were prepared to ascertain what 
changes would be necessary to enable the project to 
break-even after five years. These confirmed that sales 
prices would have to increase by a minimum of 75% over 
and above the levels assumed or, alternatively, the cost 
of all direct factory inputs would have to be reduced by 
not less than 62%. 
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1.12 COlfCLUSIOlfS AND RBaalllDAUOlfS 

1.12.l 

1.12.2 

1.12. 3 

1.12.4 

Three options were considered: 

Option A is an integrated operation covering four stages. 
This would start with the fermentation of penicillium 
through 6-APA production, then seai-synthetic penicillins 
manufacture to the preparation of a range of products in 
final dosage form. 

option B would leave out the f eraentation stage and using 
imported Penicillin G in bulk would proceed via 6-APA 
production, through semi-synthetic antibiotic aanufacture 
to a range of products in final dosage fora. 

Option c would ignore the later stage of integrated 
manufacture and concentrate on the first two stages, 
producing and selling bulk penicillin G and 6-APA to 
other downstrea• manufacturers. 

Based on the Market Survey, which also estimated the 
conservative market penetration for a new manufacturer, 
outline production facilities were designed to meet the 
proposed demands under the options considered. 
Manufacturing costs were esti•ated for each based on 
current availability and cost of cheaicals and new 
process plant equipment, and other costs were assessed to 
produce all-in sales cost figures. Using current 
international prices for the various products envisaged 
in the three options, an economic evaluation of each 
option was made using the usually accepted criteria for 
project evaluations. 

Using the tests applied in the project evaluations the 
results indicated that: 

Option A appeared to be economically doubtful 
Option B may be considered economically viable 
Option c was unlikely to be commercially viable 

Using the alternative scenarios prepared during the 
financial evaluations to determine what changes could be 
made to enable the projects to break-even after five 
years, consideration has been given to the means to 
effect the changes. Two means are possible but cannot at 
this time be precisely quantified. 
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1.12.4.l It is possible to reduce the capital cost of iaported 
equipaent by permitting the use of guaranteed secondhand 
equipment. Very considerable savings in capital 
expenditure can be aade without sacrificing quality, 
performance or reliability. This is possible since 
reliable equipaent can be acquired froa large coapanies 
expanding their production plant by either increasing 
their equipaent size or :moving fro• batch production to 
continuous process, thus making the saaller equipaent 
redundant and selling it at scrap value. Another input 
that could probably be reduced is the price of corn steep 
liquor. Given the right incentives the producers of 6% 
liquor could be induced to concentrate it to 50t and this 
could possibly be done using waste heat recovery from 
other processes, thereby reducing the cost of the 50t 
product from that calculated using international values 
for fuel oils. 

1.12.4.2 Conservative estiaates of market penetration have been 
used in the evaluations since this is prudent as a first 
measure in testing the viability of scheaes. The aarket 
penetration of equally priced identical material achieved 
by different suppliers is a direct function of the sales 
effort and marketing techniques employed. It is not 
without credence that increased marketing activity over 
and above that allowed for in the costing in this report 
would result in substantially greater market penetration, 
at least in the Philippines. Export potential would 
depend on production facilities and output receiving the 
required certification for use in the importing 
countries. The establishment of an accredited 
certification administration would, therefore, be a 
priority for expansion into export markets was aimed for, 
and the cost of such an administration might justifiably 
be a government burden. 

1.12.5 In considering the project to manufacture penicillins, 
non-economic considerations may be relevant. There are 
advantages and disadvantages to the Philippines in 
domestic manufacture and these are considered below for 
the three options. 

1.12.s.1 For Option A the advantages are: 

a) 

b) 

there is no indigenous manufacturer of ~nicillins 
and local manufacture would result in import 
substitution of Penicillin G and 6-APA 

the forecast growth in demanc' for all penicillin 
products is rapid and exceeds the averaged growth 
for pharmaceuticals 
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c) 

d) 

e) 

f) 

g) 

there is a national strategic i•portance to the 
do•estic self-sufficiency for health care 
requirements of penicillins 

do•estic manufacture froa the basic materials 
onwards is in line with qovernaent policy 
objectives 

the development of an indigenous source of 
penicillins provides an infrastructure for 
downstreaa coapounding companies. 

there is an opportunity for the Philippines to gain 
expertise in new biotechnical and phanaaceutical 
fields 

locally produced materials could be used in the 
fermentation staqes. 

However there are disadvantages to domestic production in 
that by the proposed start date in 1995, there are 
uncertainties with respect to the size of local 
production capacity of bulk seai-synthetics in view of 
the proposed new plants by others which would effectively 
double existing capacity (eq Chemfields 100 t/a plans). 

1.12.5.2 For Option B the advantages are: 

a) 

b) 

c) 

d) 

import substi tu ti on of 6-APA would result since 
there are no indigenous manufacturers 

there would be more limited impact of market 
fluctuations of Penicillin G over Option A 

strategic self-sufficiency in penicillin 
derivatives would be maintained thus providing 
important health care requireaents to the co .. unity 
fro• indigenous sources, since 6-APA is an 
internationally traded comaodity and not likely to 
be permanently blocked from supply 

a fall in Penicillin G prices internationally would 
be reflected in a drop in production cost of 
doJOestic 6-APA production 

e) this option avoids the technically complex and 
risky fermentation step. 
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1.12.5.3 

However, the disadvantage of having to rely on the price 
and availability of Penicillin G would mean that 
production of 6-APA and its derivatives would be subject 
to fluctuations in international price and availability, 
a disadvantage that could be mitigated by jcdicious 
forward buying and stockpiling. 

For option c the advantaqes are: 

a) similar to those in option A for the downstream 
activities 

b) there would be developed in the Philippines, an 
infrastructure for existing compounding companies. 

However, there would be little flexibility in 
manufacturing output which would be at the dictate of 
market fluctuations. 
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SECTION 2 

PROJECT BACKGROUND ARD HISTQRY 

2 • 1 PROJECT BACKGRQUJID 

2 .1.1 Manufacturing Process 

Pen G I .J~ -J Seai Synthetics 
Prod. I~ ;;~·~ I I Prod. 

Final Dosage 
Prod. 

User 
lllllt 

--~· I • i------L 

Semi-synthetic penicillins pass through several stages 
before they reach the consumer in final dosage form. 

Stage 1 Penicillin G is produced by fermentation. The 
bulk of this production is used as a 
feedstock for the next stage, the production 
of 6-APA. However some can be converted 
immediately into final dosage forms of 
natural penicillin. The same plant and 
process can be used to manufacture Penicillin 
v. 

Stage 2 The bulk of the Penicillin G is converted 
into 6-APA, the basic feedstock for a wide 
range of semi-synthetic penicillins. It has 
no direct use as a pharmaceutical. In 
addition, although not included within the 
terms of reference of this report, it is the 
starting material for the production of 7-
ADCA. This is the base for part of the 
cephalosponin family of antibiotics. 

Stage 3 Semi-synthetic penicillins are manufactured 
from 6-APA. The same process can be used to 
produce a wide range of bulk antibiotics but 
the main ones used in the Philippines are 
ampicillin, amoxycillin and cloxar,illin. 

Stage 4 The bulk chemicals (active ingredients) are 
then mixed with excipients and turned into 
final dosage forms by compounders. These 
final dosage forms can be capsules, tablets, 
syrups or liquid suspensions. Not all 
compo11nders have the equipment to manufacture 
all forms of dosage. Similarly, they do not 
restrict themselves to the production of 
semi-synthetic penicillins - their equipment 
is suitable for producing any pharmaceutical 
product. 

stage 5 The drugs then pass to the final user via the 
various distribution routes. 
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2 .1. 3 

2 .1. 4 
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M§nufacturing in the Philippines 

At the time of this report, Stage 1 and Stage 2 of this 
production chain are not carried out in the 
Ph~lippines. 

Only one firn is engaged in stage 3, Chemfields. This 
is a production facility owned jointly by the 
Philippines Government (60%) and United Laboratories 
( 40%) • It imports 6-APA in order to produce semi
synthetic penicillins in bulk. It does not produce any 
pharmaceuticals in final dosage form. 

There are approximately 250 companies licensed to 
compound drugs (Stage 4) in the Philippines. some of 
these companies are principals in that they market 
products under their own name, others are merely 
contractors. 

Report options 

The terms of reference for the project (Appendix 1-
1) require the examination of three options for the 
production of penicillins. 

Option A is an integrated operation covering all four 
stages. This would start with the fermentation of 
penicillin and finish with a range of pr1Jducts in final 
dosage form. 

Option B would leave out the first stage, fermentation, 
but would be an integrated operation based on the 
import of Penicillin G in bulk. 

Option c would ignore the later stage of integrated 
manufacture and concentrate on the first two stages, 
selling its bulk products to other downstream 
manufacturers. 

The three options are illustrated graphically below:-

~H 6-APA seli-synthetic 
I Prod. PrGd. 

option A ../ ../ ./ 
option B ../ v' v 
Option c ./ v 

SsaleiQle l!J,:Qdl.l":t:i 

At each stage of production a.product is made which 
forms the essential raw material for the next 
production process. In addition, it can be sold direct. 
The products from each stage are as follows:-
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2.1. 5 

Prodm:tiOI Process 

Pen G FerEntation 

6-!PA Production 

seai-Synthetics Production* 

Final dosaqe tom* 

Feedstock laterial 

Pen G for 6-APA 
production 

6-APA for bllllt 
pbanaceutical 
production 

...... ,~ . .,,.._ 

Bulk se~i-synthetics for 
~inq in-bouse 

* Principally aipicillin, a.oxycillin and clo1acillin. 

- ---
Salt:ible Prodm:t 

Pen G (Iman me) 
Pen G (anilal feeds) 
Pen \' 

6-APA for sale to otber 
bulk producers eq 
Cbelfields 

8llk Sl!!li-sJDlbetics foc 
me by otber ~i!!IJ 
plants 

Final dosaqe fons for 
sale to the encl mer 

Applying this to the three manufacturing options, the 
saleable products derived from each would be as 
follows: 

Option A 

Option B 

Option C 

Natural Penicillins 
6-APA 
Bulk semi-synthetics 
Final dosage forms 

6-APA 
Bulk semi-synthetics 
Final dosage forms 

Natural penicillin 
6-APA 

Penicillin Production - QevelQPWellt 

Whilst the discovery of Penicillin was by Sir Alexander 
Flemming in England, the successful development of 
production methods was mainly completed in the USA 
during the period of the 2nd World War. Since that 
time, the product has been considered of vital 
strategic and therefore commercial importance, and the 
development of the commercial processes has generally 
been shrouded in secrecy. However, the initial methoa 
of producing Penicillin usinq deep stirred fermentation 
tanks, still survives today. Much of the detail of the 
process, especially the scale-up, is still regarded as 
a commercial secret and all details are not readily 
available or made known. It is for this reason that 
there are only a handful of pharmaceutical companies 
who have successfully develop~d the necessary know-how 
and successfully manufactured and sold antibiotics 
worldwide. In practice, these companies were from 
Western Europe or the USA and this pattern has largely 
remained unaltered throuqhout the succeeding years. 
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2.1.6 

2.1. 7 

Regarding developing countries, since demand exceeds 
the supply in the former Soviet Union, China and in 
India, these countries all now manufacture their own 
Penicillin G. They do not however, all achieve the 
levels of productivity found in the best plants in 
developed countries, mainly due to the use of low 
productivity strains and lack of investaent in process 
development. 

strategic Value 

In many countries Penicillin G is considered to be 
strategically important and it is often subjected to 
special non-commercial "rules". Many developing 
countries therefore feel unco•fortable if supplies of 
Penicillin G are all imported, since there is a risk 
during periods of unrest or war that supplies could be 
interrupted, or become too expensive. Given these 
circWDStances, Penicillin G does not always follow the 
normal market rules of supply and demand, and whilst 
it is true that capacity is now being reduced in 
Western countries, this is not true for the Asian 
region. 

Feasibility Study Parameters 

During the preparation of this feasibility study, the 
following major parameters were taken into 
consideration:-

domestic and export market potential 

intended and anticipated future therapeutic use 
of the products 

prospects of developing a Philippine-based bulk 
pharmaceutical industry 

a location close to ports, 
Philippines, raw materials 
distribution system. 

University of the 
and the existing 

plant capacity based upon existing demand and 
forecasted future demand for the Philippines. 

maximum use of locally produced raw materials, 
especially cane sugar and corn steep liquor 

following the request of the Philippine Minister 
of Health, a projected timetable for the 
implementation of the project would only take 
place after a decision in 1992. Under these 
circumstances, the plant could start-up in 1995. 
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Govemwent Policy 

As described by the Ministry of Health, it is the 
policy of the Philippine Govenu:aen~ that the project 
should co•ply with the following guidelines:-

normally the Governaent ¥ould expect this project 
to become part of the private sector. Whilst there 
are so•e concessions designed to assist local 
coBpanies manufacturing products which coapete 
with imports, the Governaent would ideally wish 
this project to stand on its own feet: in other 
words, beco•e co .. ercially viable. 

fro• an industrial point of view, the antibiotics 
plant, if implemented, would represent the first 
large-scale bulk pharma~eutical plant within the 
reqion. Naturally, the Goverruaent hopes that such 
an investment would encourage other similar types 
of investment. 

while the main objective is to cater for the 
domestic demand, extra benefits could be obtained 
by selling the products into other ASEAN 
countries, as well as further afield, for example 
in Korea and Taiwan. 

at the present time almost all the products are 
imported from ingredients and raw materials, some 
of which are probably only made in less than 
twenty factories worldwide. 

although it is the Philippine Government policy 
to encourage private investment into the project, 
it is not ruled out that the project might remain 
in the public sector. 

To summarise, the Philippine Ministry of Health wishes 
to promcte the local manufacture of pharmaceutical 
products and antibiotics have been selected as tne 
first choice for bulk manufacture. From the Ministry's 
standpoint, the two important questions which require 
to be addressed are simply the technical and the 
financial viability of the project. 

Following this feasibility study, it is expected that 
the Ministry will have sufficient evidence to assis~ 
them in forminq their future policy. 

PRQJl:!CT IHITIATQR 

The initiator of this project, together with previous 
UNIDO studies, is the Ministry of Health in the 
Philippine Government, whose address is:-

San Lazaro Compound, Rizal Avenue, Santa Cruz, Manila, 
Philippines, telephone 711-6771/711-6105 
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2.3 PROJECT HISTQRY 

2.3.l 

2.3.2 

2.3.3 

2.3.4 

The United Nations Industrial Developaent Organisation 
(UNIOO) has for some years co-operated with the 
Ministry of Health in the Philippines towards 
identifying and establishing a locally based 
pharmaceutical industry. 

Working in close conjunction with the Philippines 
Government, UNIOO has produced previous studies of the 
pharmaceutical industry in the Philippines with the 
objective of pinpointing the areas most likely to yield 
successful results. 

Previous studies and investigations include the 
following:-

"Assessment of the agricultural raw materials for 
drug preparation in the Philippines" (W Padolina, 
UNIDO, 14 Sep~ember 1988) 

"Assessment of Research and Development in 
Biotechnology and Biochemistry in relation to 
development of Pharmaceutical Industry in the 
Philippines" (W Padolina, UNIDO, 19 Septellber 
1988) 

"Medicinal Plants and Essential Oils - Philippine 
experience" (W Padolina, UNIOO 19 September 1988) 

"State of science and Technology in the 
Philippines" (W Padolina, UNIOO, 5 OCtober 1988) 

"Fermentation Processes, Manpower Training, 
suggestions for new Biotechnology in the 
Philippines" ~H Bungay, 19 December 1988) 

"Semi-synthesis of Antibiotics" (R Sciaky, UNIOO, 
16 February 1989) 

"Environment and Possibility of Pharmaceutical 
Industry in Philippines and Upstream Integration" 
(K Ivanov et al, UNIDO, 9 March 1989) 

"Manufacture of Antibiotics through Fermentation" 
(V Gallo, UNIDO, 17 April 1989) 

The above studies identified that the bulk production 
of Penicillin G, 6-APA and semi-synthetic penicillins 
were the most likely prospects for the successful 
development of a new, locally based bulk pharmaceutical 
industry. The terms of reference of the present study 
have been drafted after consideration of conclusions 
and recommendations made previously. 
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2.3.5 MNIDBRSTAll CQllSQLTIRG SERVICES 

The present study has been coapleted for UlHOO on 
behalf of the Philippine Ministry of Health by 
Manderstam Consulting services of London. 
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MARltE'T AllD PLlJft' CAPACITY 

).1 

) .1.1 

).1.1.l 

).1.1.2 

3.1.1.) 

3.1.1.4 

3 .1. 2 

3.1.2.1 

3.1.2.2 

BACKGROUllQ 

Specification. Selection and use of Products 

The products which are the subject of this report are 
limited to the natural penicillins, Pen-G and Pen-V, 
and three se•i-synthetic penicillins, namely, 
Alllpicillin, Allloxycillin and Cloxacillin. The deaand 
for various other seai-synthetic penicillins is also 
examined, but the volumes identified are too low for 
economic production. (See Appendix 3-4). 

The intermediate chemical 6-APA is required as the 
basic feedstock for the manufacture of se•i-synthetic 
penicillins. 6-APA is produced fro• natural penicillin 
as a feedstock, and has no direct pharmaceutical use. 

In common with industry practice, this re:port restricts 
the term "pharmaceutical" to chemicals in their final 
dosage forms. All other products, including bulk 
supplies of aMpicillin, amoxycillin and cloxacillin, 
are described as "fine chemicals". 

The five pharmaceuticals with which this report is 
concerned are used as broad spectrum antibiotics to 
treat a wide range of diseases and infections, 
particularly those of the respiratory tract and ear, 
as well as some sexually transmitted infections. Full 
details are set out in Appendix 3-1. 

world llarket fo:r Antibioti~ 

According to the World Health Organisation, the 
production and sale of pharmaceuticals is a major world 
industry, valued at approximately US$ 100 billion per 
year. 

Both the WHO and commercial research companies confirm 
that che pharmaceutical industry has shown steady and 
high growth in real terms over the last decade. Most 
,..~ this growth has come from high-value drugs protected 
by patent, but generic drugs have become increasingly 
important in recent years. 
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Generic drugs are pharmaceuticals which have coae off 
patent as a result of tiae expiry, or which have never 
been patented. The output of the generic drug industry 
is sold world-wide, but its principal iapact has been 
in developing countries seeking cheaper alternatives 
to branded drugs. 

Although per capita expenditure on pharmaceuticals is 
much lower in developing countries than in the 
industrialised nations, the requireaent for basic drugs 
is much higher in the former. 

Appendix 3-2 details the major trends in the world 
market for pharmaceuticals which could have an 
influence on the Philippines. 

World Barket for Antibiotics 

The pharmaceuticals which are the subject of this 
report are all classed as antibiotics. Natural and 
semi-synthetic penicillins comprise the largest single 
group of antibiotics and, according to industry 
surveys, they have also registered the fastest rate of 
growth • 

The relatively high demand for antibiotics in the 
developing world reflects the health profile of these 
countries. The underlying problems of malnutrition, 
poor sanitation and poverty which generally prevail in 
developing countries result in the rapid spread of 
infection. In the majority of cases, the most 
appropriate treatment is provided by antibiotics, and 
by broad-spectrum penicillins in particular. 

Industry estimates show that, between 1985 and 1990, 
usage of antibiotics in North America and Europe grew 
by 4% per annum, as compared with an average rate of 
8% per annum in the developing world. 

For a more detailed analysis of world usage of 
antibiotics and their relative growth rates, please 
refer to Appendix 3-3. 

Antibiotics in tbe PbiliPl)ines 

Penicillins account for just over one third of all 
antibiotics used in the developing world and, in the 
Philippines, their reiative importance is even more 
marked. Accordinq to private sector surveys carried 
out by IMS Pacific, a market research agency based in 
Manila, penicillins account for 36% of the demand for 
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antibiotics by volume, and for 44\ by value. 

In addition penicillins also coaprise a aa~or element 
of government expenditure for the rural health units 
(RHUs), and are the main pharmaceutical additive to 
:1.niJPal feeds. In total, therefore, penicillins account 
for over 50\ of the deaand for antibiotics in the 
Philippines. 

Ampicillin and alllOxycillin are the most i•portant 
penicillins in use, respectively accounting for 32\ and 
30\ of total demand by value. The natural penicillins, 
Pen-G and Pen-V, together account for about 14\ of 
demand, followed by cloxacillin with an 8\ share of the 
market. No other seai-synthetic penicillin represents 
more than 5\ of demand. 

Although there are a further fifteen se•i-synthetic 
penicillins in use in the Philippines, these are 
primarily used tor specialist purposes, and together 
account for less than 15\ of total demand. Given that 
such low volumes could not be econcmically produced by 
the proposed plant, they have not been taken into 
consideration at this stage. 

Further details of the penicillins in use in the 
Philippines are presented at Appendix 3-4. 

DATA AND ALTEBNATIVE PROJICTIOJI llETllODS 

Data Required for tile Barket study 

Sources of Data 
The basic data sources in the Philippines varied 
considerably in terms of the quality, reliability and 
comprehensiveness of the statistics available. As a 
result, as many sources of information as possible have 
been brought ir. and every effort has been made to 
reconcile the inconsistencies and discrepancies 
identified. 

Doaestic Production 
The only producer of semi-synthetic penicillins in the 
Philippines is Chemfields, a company owned jointly by 
the Philippines Government (60\) and by United 
Laboratories ( 40\). Although Chemf ields fully 
cooperated in the preparation of this study in general 
ter111s, management was reluctant to rP-veal detailed 
production and sales infor111ation on the grounds of 
coJllJDercial confiden~iality. However, the following 
estimate of production and sales in 1990 was deduced 
by cross-checkj ng data obtained from a number of 
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alternative sources (specified in Appendix 3-5) 

Ampicillin 
Allloxycillin 
Cloxacillin 

Total 

IllpOrt statistics 

Production 

46 tonnes 
44 tonnes 
12 tonnes 

102 tonnes 
----------------

Sales 

47 tonnes 
32 tonnes 

8 tonnes 

87 tonnes 

- -.-

The import statistics published by the Department of 
custo•s proved to be too general to be of use, and the 
original documentation was unfortunately not accessible 
to us. As an cal ternati ve, we therefore used the 
contemporaneous monthly import statistics prepared by 
a private company, Business Statistics Monitor (BSM). 
Given the possibility of human error in the preparation 
of these statistics, the BSM data for May 1991 were 
cross-checked against the original customs documents. 
This confirmed that the standard of accuracy is 
sufficiently high for this source to be regarded as 
reliable : 

Imports of Phanaceuticals . 1987 - 1990 

tonnes 1987 1988 1989 1990 Average 

Pen-G 17.7 11.2 17.3 20.9 16.8 
Pen-v 27.0 19.5 17.9 20.7 21.3 
Ampicillin 1.6 0.4 3.8 1. 7 1.9 
AlDoxycillin 1.8 6.3 8.3 20.2 9.1 
Cloxacillin 4.9 * * * 1.2 

Total 53.0 37.4 47.3 63.5 50.3 
==== ---- ---- ---- ----

* negligible 

As a result of Executive Order 776 of 24 February 1982, 
the Bureau of Food and Drugs ( BFAD) instructed al 1 
importers to apply for permission to import 
antibiotics. These applications should correspond to 
the import statistics, except where importation did not 
go ahead, and a series of random checks was accordingly 
carried out to compare them with the BSM records. 
This confirmed that the two sources gave similar 
results, so lending further credibility to the accuracy 
of the BSM import data. 

Finally, it is widely acknowledged that a proportion 
of all pharmaceutical imports are brought in by illegal 
means. Given that the extent of this trade cannot be 
quantifl.ed with any accuracy, an allowance of 5\ of the 
identified market should be included in the analysis 
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to cover imports which are not recorded by Customs. 
However, this figure has been increased to 15% in the 
case of amoxycillin, in view of the rapid increase in 
deaand in re~ent year~, and the large number of "one
off" contracts being awarded for its supply. 

Further details on the import statistics obtained are 
presented in Appendix 3-5, together with a short 
commentary on the trends identified. 

Private Sector oe.and Statistics 
The private sector currently accounts for about 85% of 
demand for pharmaceuticals. According to data collated 
by IMS Pacific, a private research agency which 
specialises in pharmaceutical statistics, the demand 
for ampicillin and amoxycillin in pharmacies and 
hospitals in 1990 was as follows : 

Private sector Qewand for Sewi.-Syntbetics : 1990 

tonnes 

Ampicillin 
Amoxycillin 

Source 

Phanaacies 

21. 32 
15.83 

IMS Pacific 

Hospitals 

2.54 
2.33 

Total 

23.86 
18.16 

United Laboratories, the largest manufacturer of 
pharmaceuticals in the Philippines, have compiled their 
own estimates of market demand for planning purposes. 
These have a wider scope than the IMS figures, but 
still omit significant sectors of the industry 

Estiwated Private Sector J>ewand : 1990 

Penicillin-G 
Penicillin-V 
Ampicillin 
Amoxycillin 

50 tonnes 
35 tonnes 
60 tonnes 
49 tonnes 

Source : United Laboratories 

Unfortunately, these figures are not compatible and the 
discrepancies are such that little reliance can be 
placed on either set of estimates. However, additional 
information on both sources is given in Appendix 3-6. 

Public Sector De11and Statistics 
With regard to the public sector, a multiplicity of 
purchasing agencies were identified, both within the 
Department of Health and in other government bodies. 
The majority of these agencies do not maintain detailed 
purchase records, particularly in terms of quantities, 
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the only common factor being the budget amount 
allocated to expenditure on drugs. However, most 
purchases are small, and they are usually made through 
the private sector. 

In order to avoid double-counting, we concentrated on 
the two largest areas of public demand : namely, 
purchases for the Rural Health Units (RHUs) and public 
hospital usage. The quantities identified are detailed 
in Appendix 3-6 but, unfortunately, the overall picture 
gained was not precise enough to form the basis of a 
public sector demand model. 

Historic Trend Data 
Historic data on domestic production of bulk semi
synthetics and on imports of pharmaceuticals over four 
years are set out in Appendix 3-5. A longer time
series showing the growth in demand over a 10-year 
period was obtained from IMS Pacific. This is 
presented at Appendix 3-7, together with the results 
of ind9pendent resear~h carried out by United 
Laboratories over the last five years. 

Population Projections 
The population projections have been based on the 
provisional figures released for the 1990 census. No 
official forecasts have yet been prepared by the 
statistics Office, but government demographers predict 
that the rate of growth will decline from 2.25% per 
year to 1.9% per year over the next 15 years (Appendix 
3-8 refers). 

Health Profile 
The detailed morbidity and mortality statistics which 
are maintained by the Department of Health confirm that 
these are dominated by communicable diseases, the 
majority of which can be treated by broad-spectrum 
penicillins. This is further discussed in Appendix 3-
8, as are the underlying problems of overcrowding, 
malnutrition and poor hygiene conditions. 

Econoaic Forecasts 
Social Trends published by the National Statistic& 
Office indicate that the proportion of family income 
spent on health care will rise slowly over the next 
decade. Government expenditure on rural health care 
and drugs is also likely to be at least maintained in 
real terms, or slightly increased over the same period. 
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Evaluation of Sources 
Appendix 3-9 evaluates the individual sources 
used, and the level of confidence with which 
viewed is summarised in the following table : 

of data 
each is 

Appendix 3-5 
BFAD 

: supply Statistics 

BSM 
BFAD 
various 

Appendix 3-6 : De.and 
IMS Pacific 
United Laboratories 
Dept. of Health 
Hospital Survey 

Chemfields Production 
Import Statistics 
Import Applications 
Unrecorded Imports 

Statistics 
Private Sector Demand 
Private sector Demand 
RHU Purchases 
Hospital Purchases 

Appendix 3-7 : Historic Growth Rates 
IMS Pacific Market Growth Rates 
United Laboratories : Market Growth Rates 

Appendix 3-8 : Future 
Nat. Stats. Office 
Nat. Stats. Office 
Dept. Of Health 
Nat. Stats. Office 
Nat. Stats. Office 

DeJlalld Trends 
Population Estimates 
Population Trends 
Mortality/Morbidity 
Economic Forecasts 
Family Expenditure 

Alternative Methods of Data Evaluation 

current Market De11and 

Medium 
High 
Medium 
Low 

Low 
Low 
High 
Medium 

High 
High 

: High 
Medium 
Medium 
Medium 
High 

Given the complexity and geographical diversity of the 
market in the Philippines, combined with fact that 
decision-making in both the private and public sectors 
is decentralised, it was inappropriate to undertake a 
survey of public and private pharmacies and doctors. 
Such a survey would require a very large investment 
in terms of both manpower and time. The improved 
accuracy over current sampling techniques would not 
justify such a massive investment. 

However, information on unrecorded imports, ~ospital 
purchases and retail prices was independently surveyed 
to supplement existing data sources and thereby to 
ensure complete coverage. 

A more sophisticated method of assessment would be to 
assign weights to all collected data according to the 
level of confidence in that data. The major drawback 
of this method is that it inevit~bly involves the use 
of subjective value judgements. 
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Projected Market Dellalld 
Al though historic growth trends are useful in that they 
establish parameters, a straightforward projection of 
past trends can be seriously misleading and care should 
be taken not Lo use these in isolation. 

International comparison can be a useful tool in making 
projections, particularly when the country concerned 
has a similar social/economic environment and pattern 
of development. However, such an approach also tends 
to be of essential:y academic value, in that there are 
too many variables involved to allow simple comparisons 
to be made. 

The most effective method for projecting future trends 
is to construct a mathematical model to incorporate 
data on all relevant influences on market size and 
demand. Such a model could then be tested against 
historic growth patterns, but its accuracy would depend 
not only upon the quality of the base data used, but 
also on the number of market influences incorporated. 

Method Chosen for Data Evaluation 
On balance, the demand figures obtained were considered 
to be neither sufficiently comprehensive nor precise 
enough to provide a reliable basis for estimating the 
size and development potential of the market. We have 
therefore concentrated our analysis of market size on 
the supply data. 

A number of alternative models were constructed to 
establish demand projections over the next fifteen 
years, but their accuracy was called into question on 
two counts : the limitations of the social and economic 
data available, and the number of variables affecting 
drug consumption. The relatively simple model chosen 
has therefore been based on popu 1.ation growth plus a 
weighted average of three other ke/ elements : namely, 
the prospects for the economy, the pattern of family 
expenditure, and a shift in prescription patterns to 
reflect the changing health profile of the population. 
Details are given in Appendix 3-10. 

DETERJIINATIOlf OF DEMAlfD MD MARKET SIZE 

Final [)Osage forms 

Market demand for the selected forms of natural and 
semi-synthetic penicillins, expressed in terms of the 
weight of active ingredients, has been calculated at 
a total of approximately 163 tonnes in 1990. The three 
semi-synthetic products comprise 73% of this figure : 
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Market for selected Pbarwaceuticals : 1990 

tonnes Doaestic I11ports unrecorded Total 
Production I11ports Demand 

Natural 
Penicillins 

Pen-G 19 1 20 
Pen-V 23 1 24 

Semi-Synthetics 
Ampicillin 47 2 2 51 
Amoxycillin 32 L_) 8 60 
Cloxacillin 8 8 

87 64 12 163 

Sources Domestic production has been based on our 
estimates of Chemfields sales. 

Imports are generally based on the 1990 
figures reported by BSM, but modified to 
allow for such factors as bunched shipments. 

Provision has been made for illegal or 
unrecorded imports, calculated at 5% of the 
identified market for Pen-G, Pen-V and 
ampicillin, and 15% of that for amoxycillin. 

The combined market for Pen-G and Pen-V can be broken 
down further into the various forms used : 

Market for Natural Penicillins : 1990 

Pen-G p.')tassium 
Pen-G Sodium 
Pen-G Procaine (sterile) 
Pen-G Procaine (feedgrade) 
Pen-V 
Other Forms 

Total 

Tonnes 

6.6 
2.6 
2.2 
7.5 

24.2 
0.9 

44.0 

Percentage 

15% 
6% 
5% 

17% 
55% 

2% 
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Demand for the different dosage forms in use does vary 
from year to year, particularly as a result of large 
government tenders. However, analysis of the market 
over a period of three years indicates the following 
split, which we believe to be a reliable guide : 

Natural Allpicillin Amozycillin 
Penicillins Cloxacillin 

Tablets/Capsules 
Liquids/Syrups 
Drops 
Vials 100% 

Qerived Qevnd for Sgi-synthetics 

70t 
5% 
5\ 

20% 

70t 
20% 
5\ 
5% 

Given that the market for final dosage forms has been 
calculated in terms of the active ingredient only, the 
above figures also give us the derived demand for the 
bulk semi-synthetic product : 

Market for Selli.-Synthetic Bulk ProdUct : 1990 

Ampicillin 
Amoxycillin 
Cloxacillin 

Total 

Tonnes 

51 
60 

8 

119 

Deriyed Demand for 6-APA 

The amount of 6-APA needed to produce this quantity of 
semi-synthetic product may be calculated by reference 
to the fixed relationships in the chemical process 

Ampicillin 
Amoxycillin 
Cloxacillin 

Total 

Se•i
Synthetic 

Conversion 
Factor 

51 tonnes x 
60 tonnes x 

8 tonnes x 

119 tonnes 

0.648 
0.643 
0.567 

= 
= 
:::; 

6-APA 

33.0 tonnes 
38.6 tonnes 
4.5 tonnes 

:: 76.1 tonnes 

In addition, prov1s1on must be made for the future 
supply of 6-APA to the export production facilities 
which are to be established in the Philippines. This 
is covered in detail in Section 3.5.1.4. 
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Derived !\ePAnd for Natural Penicillins 

The amount of natural penicillin needed to produce this 
quantity of 6-APA may also be calculated by reference 
to the fixed relationship in the chemical process : 

6-APA Conversion 
Factor 

Natural 
Penicillins 

Semi-Synthetics 76 tonnes x 1.85 = 140 tonnes 

Given the identified demand for 44 tonnes of Pen-G and 
Pen-V, the total requirement for natural penicillins 
for both end-use and as a basic raw materials feedstock 
thus amounted to 184 tonnes in 1990. 

EVALQATIOll OF DATA RE$ULTS 

size and composition of llePnnd 

Although government purchases vary substantially from 
year to year as a result of the RHUs in particular, it 
is estimated that private sector demand accounts for 
80% to 85% of drug purchases as a whole. However, the 
pattern of individual demand is not consistent : 

Pen-G 
Pen-V 
Ampicillin 
Amoxycillin 
Cloxacillin 

Total 

Private Sector 
tonnes \ 

19.0 
21.0 
49.6 
33.0 
6.3 

128.9 

95% 
87% 
97% 
55% 
79% 

79% 

Public Sector 
tonnes \ 

1.0 
3.0 
1.4 

21.0 
1. 7 

34.1 

5% 
13% 

3% 
45% 
21% 

21% 

one of the apparent anomalies may be explained by the 
fact that almost 40% of the Pen-G used by the private 
sector is destined for the production of animal feeds. 
In addition, ampicillin is not an approved drug, in 
that it is not listed in the Philippines National Drug 
Formulary, hence its limited use by the public sector. 
This is further reflected in the correspondingly higher 
usage of amoxycillin. 

The above figures also understate the actual demand for 
antibiotics, to the extent that demand is suppressed 
by a lack of resources in both the private and public 
sectors. 
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The Department of Health has estimated this unrealised 
demand at between 150\ and 200\ of current usage. Our 
own estimate, based on discussions with doctors and 
pharmacologists, is that the use of these antibiotics 
would have to be tripled in order to bring the 
population of the Philippines to an adequate level of 
health-care. 

ngaoo Projections 

The figures detailed in Appendix 3-7 show that, in real 
value terms, the total drug market expanded by just 
under 5% per year during the last decade, and at 5.5% 
p.a. over the last five years. This is more than 
double the average rate of population growth of 2.36\ 
per year for the same period. 

Broad spectrum penicillins have grown at above average 
rates over the period as a whole, despite the fact that 
their prices have not increased as rapidly as those for 
the newer, patented drugs. In particular, government 
purchases have been increasing at an annual average of 
about 10% in real terms. 

Continued population growth will be the main factor in 
determining demand for these antibiotics, followed by 
the priority which is being given to expenditure on 
heal th care and drugs (Appendix 3-8 refers) • However, 
the relative growth of each product will vary 

a) The natural penicillins are likely to grow more 
slowly than average, primarily because they are 
regarded as being less effective than the semi
synthetics. Pen-V is also less versatile than 
Pen-G, and its use will decline in real terms. 

b) Given that Allpicillin is not listed in the PNDF, 
it is also likely to decline in absolute terms. 
This decline will accelerate with the government 
education programme, and as public awareness of 
more effective alternative products increases. 

c) Alloxycillin will grow strongly, both as a drug in 
its own right and as a substitute for ampicillin, 
although this growth will not be as strong as in 
the recent past. 

d) Cloxacillin is a more specialist product, use of 
which is expected to increase significantly. 
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In addition, the production of pharmaceuticals is a 
high technology field where major changes can take 
place in a relatively short time, and new drugs could 
be developed to replace the products selected. As naost 
semi-synthetics are produced by si•ilar processes, it 
is anticipated that the production facility would be 
flexible enough to accollJllodate such changes. 

Based on the growth factors identified, demand for the 
products in question is expected to increase at the 
following annual percentage rates : 

Pen-G (feedgrade) 
Pen-G (human) 
Pen-V 
Ampicillin 
Amoxycillin 
Cloxacillin 

1991-1995 1996-2000 

3.25% 
5.25% 
0.75% 
1.75% 

12.25% 
9.25% 

3.1% 
4.1% 

- 0.9% 
- 2.9% 

7.1% 
9.1% 

2001-2010 

2.9% 
3.9% 

- 3.1% 
- 3.1% 

4.9% 
7.9% 

Further details as to how these annual percentages have 
been calculated are set out in Appendix 3-10, as is the 
full breakdown of the market projection obtained by 
applying them to our estimate of total domestic demand 
in 1990 (section J.3.1.1 refers) : 

Forecast Future I>ewand for Penicillins 

Tonnes 1990 

Pen-G (feedgrade) 8 
Pen-G (human) 12 
Pen-V 24 
Ampicillin 51 
Amoxycillin 60 
Cloxacillin 8 

1995 

9 
15 
25 
47 

107 
12 

2000 

11 
19 
24 
40 

151 
19 

2005 

13 
23 
20 
34 

191 
28 

MaXillUll Potential Market anci Market Penetration 

2010 

15 
28 
17 
29 

242 
41 

Natural Penicillins 
The fermentation plant would be able to produce both 
the Pen-G and Pen-V required by the end-user marke~ 
with very little extra processing. It would then have 
the option of either selling these in bulk to current 
importers, or packaging them into final dosage forms 
and competing with established marketing companies. 

a) Feedgrade Pen-G is easy to manufacture and the 
limited number of feed producers which already 
import Pen-G comprise a readily identifiable 
market for the bulk product. 
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b) The new facility •ould have the option of 
supplying hlDIBll grade penicillins either in bulk 
er in final dosage form. However, we recomaend 
that it should concentrate on supplying other 
users with bulk product, as opposed to entering 
into competition with its own customers in the 
production of final dosage fol'JIS. 

Based on the experience of Chemfields, it is our belief 
that, subject to the quality and price of the product 
being acceptable, the proposed plant should be able to 
supply identified private sector demand, as reflected 
in the 1990 figures. Thereafter, in order to provide 
for uncertainty in the future growth in demand, as well 
as for competition from continued imports, the maximum 
potential markets for both feedgrade Pen-G and human 
grade penicillins have been forecast at a level which 
is equivalent to the total market in 1990, plus 50% of 
all subsequent increases. 

However, in recognition of the fact that actual sales 
are unlikely to reach their potential levels until the 
production facility is well established, it has been 
further assumed that it would take the project five 
years to achieve these target levels : 

Natural Penicillins * 

Forecast Target Actual % Market 
Delland Sales Sales Penetration 

1995 49 47 9 18% 
1996 51 48 19 37% 
1997 51 48 28 55% 
1998 51 48 38 75% 
1999 53 49 49 92% 
2000 54 49 49 91% 
2005 56 50 50 89% 
2010 60 52 52 87% 

* For a detailed breakdown of the above figures, 
please refer to Appendix 3-11. 

6-APA 
The market for 6-APA is more limited than for natural 
penicillins. At the present time, Chemfields is the 
sole purchaser of 6-APA in bulk form but, by 1995, we 
anticipate that the two additional plants which have 
been approved (HD Pharma and First Pharmaceutical) 
would each have substantial requirements. 

As both a supplier of 6-APA and a producer of semi
synthetics, the proposed project would be competing in 
the market for the latter with its potential customers 
for 6-APA. Such cross-purchasing is not uncommon in 
the chemical industry, although it is not desirable. 
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As with the natural penicillins, the maximwn potential 
market !er 6-APA t.as been forecast at a level which is 
equivalent to identified demand in 1990, plus 50% of 
all subseq~ent increases. This makes due provision not 
only for uncertainties in the future growth of demand, 
but also the probability that customers would not wish 
to be completely dependent upon one supplier for their 
chief raw material. 

However, given that 6-APA is effectively the "buffer" 
product, its availability for sale to third parties is 
determined by the surplus of production over in-house 
requirements for further processing. For example, on 
the basis of the overall production levels assumed for 
Option A, actual sales have been projected to increase 
as follows : 

6-APA • Option A * 

Forecast 
Demand 

1995 155 
1996 163 
1997 172 
1998 181 
1999 192 
2000 202 
20Ci5 248 
2010 308 

Target 
sales 

115 
119 
124 
129 
134 
139 
162 
192 

Actual t Market 
sales Penetration 

54 35% 
85 52% 

101 59% 
90 50% 
80 42% 
98 49% 

114 46% 
107 35% 

* The actual sales levels projected for Options B 
and C are set out in Appendix 3-11. 

Bulk Se•i-Synthetics 
There are about a dozen regular importers of bulk 
pharmaceuticals, primarily for government contracts, 
and Chemfields has a further fourteen or so established 
customers. The market thus comprises a total of about 
25 companies, many of whom have traditionally imported 
their supplies. 

With implementation of the proposed HO Pharma and First 
Pharmaceutical projects, there should also be three 
well-established domestic producers of semi-synthetic 
penicillins serving the market by 1995. 

In the face of such strong competition, the proposed 
new plant would have to fight for a share of the market 
for bulk semi-synthetic penicillins. However, subject 
to effective marketing, and with due provision for a 
gradual build-up in sales, it should be able to achieve 
its target market penetration of 25% within a period 
of five years : 
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Bulk SPf!i-5ynthetic Penicillins * 

1995 
1996 
1997 
1998 
1999 
2000 
2005 
2010 

Forecast 
DellBJ'ld 

166 
174 
182 
190 
201 
210 
253 
312 

Target 
Sales 

42 
44 
46 
48 
50 
53 
63 
78 

Actual 
Sales 

17 
26 
35 
44 
50 
53 
63 
78 

- -.--

t Market 
Penetration 

10\ 
15\ 
19\ 
23\ 
25% 
25\ 
25% 
25% 

* For a detailed breakdown of the above figures, 
please refer to Appendix 3-11. 

Final Dosage seai-Synthetics 
The market for ampicillin, amoxycillin and cloxacillin 
in final dosage form is fiercely competitive and is 
dominated by established brand names. 

Appendix 3-12 lists the 50 or so brands of ampicillin 
and amoxycillin available in the Philippines in 1990. 
In the case of ampicillin, the leading four brands 
account for 33% of the total market, whereas in that 
of amoxycillin, only three brands account for 20% of 
the market. The balance of demand is supplied by a 
large number of lesser known brand names, the majority 
of which have less than a 1% share of the total market. 

In these circumstances, we consider that the project 
would be unable to secure more than a 2% share of the 
market for final dosage products. Even this would take 
five years to achieve, and would also necessitate heavy 
expenditure on marketing and product promotion 

Pinal Qosage Seai-Syntbetjcs * 

1995 
1996 
1997 
1998 
1999 
2000 
2005 
2010 

* 

Forecast 
De11and 

166 
174 
182 
190 
201 
210 
253 
312 

Target 
Sales 

3.3 
3.5 
3.6 
3.8 
4.0 
4.2 
5.1 
6.2 

Actual 
Sales 

0.8 
1. 7 
2.4 
3.2 
4.0 
4.2 
5.1 
6.2 

!t Market 
Penetration 

0.5% 
1% 

1.3% 
1. 7% 

2% 
2% 
2% 
2% 

For a detailed breakdown of the above figures, 
please refer to Appendix 3-11. 
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ADDITIOlfAL QATA REQUIRED A1iD ALTERllATIYE STRATBGIES 

Ad<litional Data 

Government Policy 
The government has consistently had to co•pro•ise in 
its industrial policy by affording some protection to 
new high technology industry within the context of a 
free market economy. Che•fields is a case in point, 
and all imports of semi-synthetic antibiotics have been 
subject to control since 1982 (Appendix 3-13 refers). 
In effect, imports have only been permitted if they 
were at least 20% cheaper than the Chemfields product. 

This legislation should have benefitted the country, 
in that it allowed Chemfields a degree of protection 
without insulating it completely from international 
competition. However, as a member of GATT, the 
Philippines is supporting the gradual move towards 
rationalisation of trading links by the elimination of 
non-tariff barriers. It is therefore unlikely that 
protection of the type granted to Chemfields would be 
extended to the proposed new facility. 

In the field of health care, current efforts to improve 
living conditions and health care facilities for the 
poorer sections of the population are likely to remain 
government priorities. 

The National Drug Policy also commits the government 
to support an indigenous drug manufacturing industry, 
whilst the Control of communicable Diseases Programme 
sets specific targets for the Department of Health. 
These, by implication, assume a continued demand for 
antibiotics. 

Tariff Policy 
Current tariff policy in the Philippines is detailed 
in Appendix 3-14. 

With regard to future rates of duty, likely scenarios 
for each of the various manufacturing options have been 
drawn up, based on our discussions with government 
officials. These are presented in Appendix 3-15 and, 
whHst there can be no guarantees, we believe that the 
following tariff rates could be negotiated : 

current Option Option Option 
Rate A B c 

Penicillin Culture 10% 3% 10% 3% 

Pen-G Bulk 10% 20% 3% 2oi 

6-APA 3% 20% 20% 20% 

Bulk Semi-Synthetics 10% 30% 30% * 
Final Dosage Forms 20% 30% 30% * 

* not applir,~ble 
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Export Potential 
Consideration of the market should not be limited to 
the domestic economy, but needs to examine the 
possibilities for developing exports. 

At first sight, the world markets for 6-APA and semi
synthetic penicillins in bulk form appear attractive, 
as there are only a limited number of potential users. 
However, integrated multinational manufacturers account 
for approximately 75% of the world demand for bulk 
products. Most of the market is therefore effectively 
closed to an independent producer. 

In the last five years, production uni ts have been 
established in the old Soviet Bloc and such developing 
countries as India and China to take advantage of the 
opportunities created when products come off patent. 
Although this should expand the potential market, it 
has also increased competition in the short term and 
will inevitably accentuate the steady downward trend 
in 6-APA prices. 

Dealing in bulk products as a commodity requires a 
flexible approach, combined with an extensive network 
of trading contacts. In addition, any participant in 
the market must have credibility as an experienced and 
reliable producer. Any newcomer to the market would 
have to develop this reputation over a period of years. 

The market for products in final dosage form is far 
more widespread than that for bulk chemicals. Demand 
throughout the developing world is increasing at 
approximately 6%, as compared with an annual average 
of 3% in the developed nations. 

However, most countries require pharmaceutical imports 
to originate from factories which are certified by, for 
example the U.S. Food and Drug Administration. Many 
developing nations are also trying to encourage local 
production of pharmaceuticals, owing to their perceived 
strategic value. A further problem arises from the 
fact that international drug companies are often able 
to undercut independent producers by taking advantage 
of relative economies of scale. 

Our assessment of the export potential in the countries 
which neighbour the Philippines is set out in Appendix 
3-16. Indonesia, Thailand and Malaya are identified 
as target markets but, in practice, political factors 
far outweigh economic considerations in developing such 
trade. Any export drive would thus have to be preceded 
by a political initiative on a bilateral basis to 
ensure its success. 

' t 
• r 
'1 , 

\ 



\ 

-

\ 

t 
!. 
I 

I 
J 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
T 

3.5.1.4 

3.5.1.5 

3.5.1.6 

- ---
Indirect Export Potential 
The Board of Investment has given permission for two 
new plants to be built for the production of bulk 
amoxycillin from 6-APA. Appendix 3-17 details such 
information as is currently available on these two 
projects. 

Both of the companies involved, HD Pharma and First 
Pharmaceutical, have close links with south Korea, and 
have agreed that a substantial proportion of their 
production will be exported. 

It is anticipated that, by 1995, these two new plants 
would together require sufficient 6-APA to produce 75 
tonnes of bulk amoxycillin for export, over and above 
their needs for the domestic market. This translates 
into just over 48 tonnes of 6-APA. 

Alternative Export Strategies 
We are of the opinion that, at the outset, the plant 
should be planned and costed for supplying the domestic 
market only : 

a) 

b) 

The bulk chemical market is limited in size, owing 
to the internationl participation of the 
multinationals. It is also very competitive and, 
in the short-term at least, there is considerable 
over-capacity. 

The market for final dosage forms is large and 
growing !"apidly, but political considerations play 
a role in the trade policies of many developing 
nations. In addition, it is vary important for 
manufacturers to first establish a reputation for 
high quality production and to gain the approval 
of some recognised authority (such as the USFDA). 

However, consideration should be given to developing 
direct exports in the longer term, once the plant has 
established a track record with regard to production 
and sales, and has completed all the necessary 
groundwork in political as well as commercial terms. 

In the meantime, an alternative export strategy would 
be to further develop the technical and commercial 
links of international companies such as Unite~ 
Laboratories. Every effort should be made to ensure 
that HD Pharma and First Pharmaceutical obtain the raw 
materials required for their export production from the 
new plant. 

structure of the Market 
The market for all drugs in the Philippines is worth 
between 13 billion and 16 billion Pesos when valued at 
retail prices. Most expert opinion inclines towards 
the upper estimate. 
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Private sector purchases account for 90% of this total, 
with government purchases making up the balance : 

Drugstores 
Private Hospitals 
Dispensing MDs 

Private Sector Total 

Government Hospitals 
Government Agencies 

Public Sector Total 

Overall Total 

78% 
9% 
3% 

6% 
4% 

90% 

10% 

100% 

The main supply channels used to distribute drugs 
throughout the Philippines fall into three separate 
categories 

Private sector Public Sector 
Level 1 
Brand owners Marke~ing Companies 

Importers 

Level 2 
Distributors In-house Distribution Dept. of Health 

Wholesalers 

Level 3 
Retailers Retail Pharmacies 

Dispensing Doctors 
Private Hospitals 

Government Agencies 
Rural Health Units 
Public Hospitals 

Each of these levels is discussed in more detail in 
Appendix 3-18. However, a key point to note is that, 
at each level, it is a Philippines-based company which 
dominates the sector : 

a) United Laboratories is the largest llallUfacturer 
of pharmaceuticals, with a 20% market share. It 
does not operate as a single company but has a 
number of subsidiaries, each of which operates 
under a different name. This "fragmentation" is 
highlighted in Appendix 3-19, which lists the 100 
largest companies in order of size, and identifies 
both the Unilab and the other Filipino-owned 
companies. The main rivals to Unilab are the 
multinational firms selling patented drugs. None 
of these can match the range covered by Unilab, 
and none has more than a 5% share of the market. 

\ 

' 
' i 
< 

.~ 

t 
l; , 

.. 



• . ~ - I 
\ I 

I 
I 
I 
I 
I 

- I 
I 

,· I 
' I 

I 
I 

. I 

I 
I 
I 
I 
I 

' 

3.5.1.7 

b) 
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Of the wholesale distributors, Zuellig controls 
an estimated 40% to 45% of the total market. It 
has expanded significantly in recent years as a 
number of multinationals have given up in-house 
distribution and concentrated on marketing. The 
only other competitors of note are Marsman and 
Metro. 

Mercury Drug dominates the retail sector, with a 
40% share of the national market, and an even 
higher propo~tion of the market in Metro Manila. 
Its competitors are very much smaller, and include 
both Metro and Rose Pharmacy. 

Distribution margins are fairly standard throughout the 
industry, with distributors earning between 15% and 
18%, and retailers earning about 10% to 151. This is 
farther discussed in Appendix 3-20, but it should be 
emphasised that these margins are only applicable to 
pharmaceuticals in their final dosage forms. Bulk 
chemicals are industrial as opposed to consumer 
products and, as such, are marketed differently. They 
do not use intermediaries to distribute as there is no 
need. They only have a limited number of customers with 
whom they negotiate directly for supply contracts 

Sales and Distribution Costs 
As noted above, there is already a trend away from in
house distribution to use of the established network 
of supply channels in the Philippines. Although this 
inevitably reduc- ~ the margin to the manufacturer, it 
also simplifies che sales structure and limits the 
costs of distribution to that of delivery to the 
wholesale outlet (probably within Metro Manila). 

Other costs related to marketing include that of sales 
administration, advertising and product promotion, 
direct sales representation to doctors and pharmacists 
throughout the country, product seminars and technical 
literature, entertainment, etc. All these costs would 
have to be absorbed by the manufacturer. 

However, the costs of selling bulk chemical~ are much 
lower than those associated with the marketing of final 
dosage forms, given that the former are industrial as 
opposed to consumer products. In particular, the 
number of potential customers is limited, to probably 
no more than 30 in the case of bulk semi-synthetics, 
and as few as 3 in that of 6-APA. Sales administration 
would therefore be much simplified, advertising would 
be largely unnecessary and day-to-day marketing could 
be handled by a relatively small sales force. 

This point is further discussed in each of the sections 
relating to the sales and marketing of the individual 
product lines proposed (namely : section 3.6.4 through 
to section 3.6.7 inclusive). 
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l 1 ~crnative Marketing Strategies 

Appendix 3-21 reviews the alternative marketing options 
considered for the industrial chemicals and final 
dosage pharmaceuticals to be produced, and identifies 
the strategy selected for each. These may be briefly 
summarised as follows for ease of reference. 

Industrial Chelli.cals 
As the production of animal feeds is a different field 
of industrial activity to that of chemicals, Pen-G 
feedgrade should be sold in bulk to existing animal 
feed producers, as opposed to being further processed 
on-site. 

The market for Pen-G can be served either directly by 
packaging unit doses or indirectly by selling in bulk 
to other companies. The latter course is more cost 
efficient and would yield a higher net revenue to the 
production facility. 

6-APA would be treated as a buff er stock : some would 
be used as the basic raw material for the next stage 
in the manufacturing process, and the remainder would 
be sold to the three producers of semi-synthetic 
penicillins. The anticipated shortfall in supply to 
the latter would be made up by direct imports. 

The market for bulk semi-synthetics would be highly 
competitive, and sales could be inhibited if the 
company also competed with its own customers in the 
market for final dosage forms. These chemicals would 
therefore have to be sold on the basis of quality and 
service. 

Final Dosage Pharmaceuticals 
The market for final dosage semi-synthetic penicillins 
is effectively saturated, with over 50 brands of both 
amoxycillin and ampicillin currently being available. 
In each case, three or four brand names dominate the 
market. 

The company could seek to establish a significant 
market share, but this would take many years to achieve 
and could prove to be prohibitively expensive. The 
most profitable strategy would be to contain marketing 
costs by concentrating on the supply of generic drugs 
to the private sector, notwithstanding the fact that 
this places heavy reliance on government policy with 
regard to educating doctors in the use of such drugs. 

Further details in respect of each of the foregoing are 
set out in Appendices 3-22 to 3-25 inclusive. 
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SEl.RC'('ED SAT.RS PROGRAMMES AND llARJCETIRG STRATEGIES 

Strategy Presentation 

The marketing strategies selected all assume that the 
government of the Philippines would provide a measure 
of support for the proposed new project through the 
introduction of higher tariff barriers to discourage 
imports. 

However, further action could be taken to consolidate 
such support through a review of present government 
purchasing policies, whereby preference would be given 
to those suppliers which used domestically produced 
bulk pharmaceuticals. 

In addition, the overall marketing strategy of the 
company should be linked as closely as possible to the 
efforts which are now being made by government to 
publicise the National Drugs Strategy. This would give 
it credence both within the pharmaceutical industry and 
amongst doctors and pharmacists. 

rre-Production rroaotion 

Product promotion during the project implementation 
phase is essential if future sales objectives are to 
be met. In particular, management would have to work 
closely with the authorities in order to ensure that 
the requisite USFDA approvals were forthcoming as soon 
as possible after the start-up of operations. 

A carefully planned public relations programme would 
also have to be initiated to introduce the company and 
its objectives to the industrial and commercial sectors 
of the economy, as well as to the medical profession. 

Selection of Sales Progra..e 

It is throughout important to distinguish between bulk 
chemicals and final dosage pharmaceuticals : 

a) 

b) 

Natural penicillin, 6-APA and bulk semi-synthetics 
would be sold in bulk form to other industrial 
companies for processing and packing. This type 
of business could be handled by a relatively 
simple marketing operation. 

Final dosage pharmaceuticals would be sold to the 
public in small unit quantities, and therefore 
require specialised packaging, sophisticated 
distribution and the use of a large sales force 
to influence prescribers. 
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Although some economies of scale could be achieved by 
combining the marketing of the three industrial 
chemicals, final dosage sales would need to be handled 
completely separately. 

The sales and marketing strategies for each of the 
products under review are fully detailed in Appendices 
3-22 to 3-25 inclusive. However, the salient points 
are set out below for ease of reference. 

Sales/Marketing Strategy for Natural Penicillins 

Strategy Selected 
The company should concentrate on selling in bulk to 
the major importers of feedgrade penicillin, and to the 
established manufacturers of pharmaceutical products. 

Product Pricing 
It has been assumed that feedgrade and pharmaceutical 
quality Pen-G would each be priced at a level which 
would give the domestic product a cost advantage of 
about 10% viz-a-viz imported material 

Feedgrade Pen-G 
Clinical Grade Pen-G 

Product Promotion 

US$ 25 = P 650 per kg 
US$ 50 = P 1,300 per kg 

High quality technical literature would be distribut~d 
to support the sales effort, but the main thrust of the 
marketing campaign would be the organisation of factory 
visits and product seminars for doctors, pharmacists 
and other direct customers. Expenditure on these items 
has been estimated at a total of P 300,000 per annum. 

Organisation of Sales and Distribution 
The small customer base for natural penicillins could 
be handled by one top-grade salesman, supported by the 
sales director and specialist staff to give assistance 
as appropriate. The most difficult task would be to 
convince the customer of the quality and reliability 
of the product, and thereafter to ensure a continued 
high level of technical support. It is estimated that 
expenditure would total about P 880,000 per annum. 

co .. issions/Discounts 
Prices have been quoted on an ex-factory basis, net 
to the customer, and with no provision for commissions 
or discounts. In reality, however, sales would be 
subject to negotiation by the parties concerned. Large 
buyers would probably be able to obtain a discount on 
the average prices we have used whereas small buyers 
would pay a premium. 
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Sales/Marketing Strategy for 6-APA 

strategy Selected 
Part of the total output of 6-APA would be kept as the 
basic feedstock raw material for further processing in
house, and the balance would be sold to the three other 
domestic producers of semi-synthetic penicillins. 

Product Pricing 
It has been assumed that the locally produced 6-APA 
would be priced at a level which would give it a cost 
advantage of 10% - 12% viz-a-viz imports. Although the 
world market price of 6-APA fluctuates considerably, 
current levels would imply a domestic price of 

6-APA US$ 69 = P 1,794 per kg 

Product Promotion 
It is estimated that total expenditure on technical 
literature, product promotion and entertainment would 
not exceed P 135,000 per annum. 

organisation of Sales and Distribution 
Given the very small customer base for 6-APA, it should 
not be necessary to recruit additional specialist staff 
to cover this aspect of the company's operations. It 
has therefore been assumed that initial sales would 
be handled by the Sales Director, and that all further 
customer liaison would be handled on an on-going basis 
by the sales staff and back-up services working with 
the company's clients for natural penicillins. 

co .. issions/Discounts 
The price of 6-APA has been quoted on an ex-factory 
basis, net to the customer. For the purpose of this 
study, it has been assumed that commissions/discounts 
would not be allowed, although these would be subject 
to negotiation. 

Sales/Marketing Strategy for Bulk Sewi-Syntbetics 

Strategy Selected 
Given that the established competition in the market 
could make it very difficult for a new entrant, the 
company should aim to secure its place through close 
customer liaison and by offering superior technical 
advice and support as part of its sales service. 
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Product Pricinq 
Based on current world prices, and subject to a new 
tariff level of 30% for bulk semi-synthetics, the 
proposed project should be able to compete against 
imports and other domestic producers if it fixed its 
prices at the following levels 

Bulk A!llpicillin 
Bulk Amoxycillin 
Bulk Cloxacillin 

US$ 77 = 
US$ 90 
US$ 110 = 

P 2,002 per kg 
P 2,340 per kg 
P 2,860 per kg 

These prices would represent cost savings to the client 
of about 8% to 12.5% relative to imported products. 

Product Promotion 
It is anticipated that, in addition to distributing 
high quality technical literature, the proposed new 
venture would have to take steps to raise its profile 
by designing a corporate brochure. This would be used 
to supplement a programme of regular factory visits and 
produ~t seminars for doctors and pharmacists. It is 
estimated that expenditure on these items, plus direct 
product promotion and entertainment, would total about 
P 520,000 per annum. 

Organisation of Sales and Distribution 
The marketing strategy selected assumes that the 
company would establish a separate sales office to 
operate in the commercial capital, and that a highly 
qualified technical sales manager would be employed 
to guarantee the availability of specialist advice and 
support to customers. on this basis, it is estimated 
that expenditure on sales/distribution would total 
about P 780,000 per annum. 

CoJlllissions/Discounts 
As with the natural penicillins and 6-APA, all prices 
have been quoted on an ex-factory basis, net to the 
customer, and no provision has been made for discounts 
or commissions. In reality, however, every sale would 
be subject to negotiation. 

SalesfMarketi~g Strategy for Final Qosage Fol"lft§ 

Strategy Selected 
The company should concentrate on supplying generic 
products to the private sector in order to secure a 2% 
share of the overall market for final dosage forms. 
The distribution function would be delegated to one or 
more of the specialist wholesalers, but it would still 
be necessary to operate a national sales force in order 
to establish direct contact with the end-user. 
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Product Pricing 
It has been assumed that, in order to demonstrate the 
cost advantages of the generic product, prices would 
be set at discount of approximately 40% relative to 
those of the market leader in each instance : 

Ampicillin capsules US$ 248 = p 6,443 per kg 
Syrups US$ 566 = p 14,726 per kg 

Amoxycillin Capsules US$ 441 = p 11,466 per kg 
Syrups US$ 720 = p 18,720 per kg 

Cloxacillin Capsules US$ 404 = p 10,500 per kg 
Syrups US$ 944 = p 24,554 per kg 

Product Promotion 
In view of the extent of established competition in the 
market for final dosage forms, it is anticipated that 
considerable sums would have to be spent on promoting 
the company's products. This would be over and above 
expenditure on technical literature, factory visits, 
etc, and provision has accordingly been made for 5% 
of the sales revenues in each year to be allocated to 
medical advertising, product promotion and customer 
relations. 

Organisation of Sales and Distribution 
The proposed sales force would comprise a team of 25 
sales representatives, operating out of one national 
and two regional sales offices, who would market the 
product direct to doctors and pharmacies on an on-going 
basis. The total cost of this, inclusive of the salary 
cost of a second Sales Director and support staff, has 
been estimated at just over P 6.1 million per annum. 

co .. issions/Discounts 
It has been assumed that, in order to guarantee maximum 
promotion of the company's products, it would also be 
necessary to off er preferential trade discounts and/or 
sales commissions to the wholesalers appointed. These 
are likely to average at least 2. 5%, calculated by 
reference to gross sales revenues. 

ESTIMATE OF SALES REYERUES Nm COSTS 

Sales Revenues by Kanuf acturing Qption 

Full details of the build-up in sales revenues by 
individual product, calculated by reference to forecast 
sales and the prices which have been assumed for these 
product, are presented in Appendix 3-26. 
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These figures form the basis for Appendix 3-27, which 
sets out the sales revenues derived in terms of each 
of the manufacturing options under review. However, 
these revenues may also be summarised as follows for 
ease of reference and comparison : 

Projected $ales Revenues : 01>tion A 

Pen-G 
6-APA 
Bulk Product 
Dosage Forms 

1995 

10,400 
96,876 
38,610 
10,079 

155,965 

2000 

57,200 
175,094 
123,240 

53,955 

409,489 

Projected Sales Revenues : Option B 

Pen-G 
6-APA 
Bulk Product 
Dosage Forms 

1995 2000 

105,667 
38,610 
10,079 

154,356 

222,635 
123,240 

53,955 

399,830 

2005 

57,850 
203,619 
148,356 

66,920 

476,745 

in P 'OOO 

2010 

60,450 
192,317 
185,354 

82,613 

520,734 

in P '000 

2005 2010 

252,057 
148,356 

66,920 

467,333 

242,728 
185,354 

82,613 

510,695 

Projected Sales Revenues : option C in P '000 

Pen-G 
6-APA 
Bulk Product 
Dosage Forms 

1995 2000 

10,400 
117,328 

127,728 

57,200 
240,575 

297,775 

2005 

57,850 
281,299 

339,149 

2010 

60,450 
287,937 

348,347 

Sales and pistribution Costs by ffanufacturing option 

Appendix 3-28 details the expenditure which would be 
directly related to the sales and marketing of the 
output of each of the three manufacturing options. It 
also provides a breakdown of total costs by individual 
product and cost heading : manpower, product promotion, 
travel/transport, off ice rental and sales commissions. 
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- 3.7.2.2 Once again, these may be summarised as follows 

I 
Pr9iected Sales Costs . Option A in p '000 . 

I 1995 2000 2005 2010 
~ 

I 
Manpower 6,285 6,285 6,285 6,285 

' Product 
Promotion 1,889 4,083 4,731 5,516 

Travel 620 620 620 620 1 

I Office Rental 750 750 750 750 

Commissions 252 1,349 1,673 2,065 

I 
9,796 13,087 14,059 15,236 

- I Projected Sales Costs : Option B in p '000 

1995 2000 2005 2010 

I Manpower 6,285 6,285 6,285 6,285 

Product 

I 
Promotion 1,469 3,663 4,311 5,096 

Travel 620 620 620 620 
. Office Rental 750 750 750 750 

Commissions 252 1,349 1,673 2,065 

'\ I 9,376 12,667 13,639 14,816 

I Projected Sales OPtion c in 
\\.' 

Costs . p '000 . 
'~ I 1995 2000 2005 2010 

~ 
Manpower 680 680 680 681) 

I Product 
Promotion 555 555 555 555 

Travel 80 80 80 80 

I 
Office Rental 
Commissions 

1,315 1,315 1,315 1,315 

I 
I ****************************** 
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3.8 PRODUCTION PROGRAMME 

3.8.l 

3.8.2. 

nata and A1teruatives 

The starting point for compiling the production 
programme follows the work done in the marketing 
section to forecast the following products in bulk and 
final dosage form:-

Penicillin G 
6-amino penicillinanic acid (6-APA) 
ampicillin 
amoxycillin 
cloxacillin 

As shown in Figure 3. 8 .1, the key product is penicillin 
which can be used in its own right as an antobiotic or 
alternatively used to prepare bulk 6-APA which is the 
intermediate required to manufacture ampicillin, 
amoxycillin and cloxacillin. 

riqare 3.8.l IDlltes tD final JIOID:t 

pe11icillin G -------- i.-APA 

11 

I 
miiycilin 

I 
11 

cloxacillin 

I 
11 

bulk dosaqe bulk dosage bulk dosage bulk dcsaqe 

Manufacturing Qptions 

The terms of reference for this study, see Appendix 
1.1, required the following options to be taken into 
account as requested by UNIDO and the Philippine 
Government. These options are summarised in Table 
3.8.2:-
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Table 3.8.2 Manufacturing options 

Option manufacture 
in bulk 

manufac+:ure 
in dose form 

A 

B 

c 

penicillin G, 
6-APA, 
semi-synthetic 
penicillins, 

6-APA, 
semi-synthetic 
penicillins, 

penicillin G, 
6-APA, 

penicillin G, 
semi-synthetic 
penicillins, 

penicillin G, 
semi-synthetic 
penicillins, 

The above options will usefully demonstrate:-

the high level of resources required for bulk 
penicillin production relative to the other 
products which is seen by comparing Options A and 
C to option B. The reason for this difference 
in resources is the massive and expensive support 
structure required for penicillin which is not 
required for any of the other products themselves 
if they were manufactured from imported bulk 
penicillin G, 

the relative benefits or otherwise of combining 
bulk chemical manufacture with pharmaceutical 
manufacture by comparing Option c with options A 

and B. 

Demand Projections 

Table 3.8.3A shows the demand for each end product in 
1990 and is the starting point in determining the 
production schedule. 

Table 3.8.JA Actual De.and - products derived fro• 
bulk penicillin 1990 

(units: tonnas per year expressed as Penicillin G ) 

penicillin 11picillin a111xycill~:i cloxacill in Total 

'1 184 

The marketing sections of this Report have established 
(Appendix 3-10, Table 3.1) forecasted demand and 
forecasted sales for Penicillins to 2010 and these are 
summarised in Tables 3. 8. 38 and fully detailed in 
Appendix 3-30. 
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Table 3.8.38 Forecasted Demand smmary - penicillin 
and derivatives 1990-2010 - All options 

(Units: tonnes/year expressed as Penicillin G) 

Year 1990 1995 2000 2005 2010 

Tonnes 184 335 428 514 630 

Based upon the forecasted demand, the sales forecast 
in Appendix 3-30 has been established for all options 
after taking into account the effects of the 
anticipated market penetration and build-up of sales 
from the new facility. Also taken into account is the 
practicalities and the ability of the manufacturing 
plant to provide the products for sale in sufficient 
quantity. 

Selection of Production Scheciule 

The production schedule is designed to satisfy the 
needs for the products summarised in table 3.8.4. 

Table 3.8.4 

procb:t opticm fOII 

pen G A,C bulk 

A,C 

pen G A,C bulk 

A,S dose 

HPA all bulk 

semi-syn A,S bulk 

seli -syn A, a dose 

Production Schedule - Possible Products 

phmaceutical 

~ecimicai 

tectlllicai 

~hmaceutical 

tec!mical 

phmaceutical 

phanaceutical 

sold/ 
COllSllEll 

sold 

so id 

both 

sold 

both 

both 

sold 

use 

animal feed 

6-APA 

dosaqe 

seli-synthetic 

dosaqe 

dosaqe 

. se11-syn. or sm-syn~etic penicillins, include aaoxycillin, cloxacillin and aapicillin) 

Based upon the forecasted sales to 2010, the following 
assumptions have been made to determine a production 
schedule for the plant starting from the known demand 
of 184 tonnes in 1990:-

the plant will start up in 1995. 

the future plant wi 11 handle the total actual 
demand in 1990 and all subsequent increases in 
forecasted sales. 
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the actual output from the plant will be subjected 
to reductions caused during start-up and initial 
commissioning. In the first year, 1995, only 50% 
of output will be realised, then 80% in 1996, and 
100% in subsequent years. 

an allowance of three years, from 1992 until 1994 
is made to complete the design and installation 
of the plant. 

the sales plan discussed in the marketing section 
reference Appendix 3-11 is adopted. 

three fermenters will be required until 2000 after 
which an additional unit will be required. 

Afte~ taking the above assumptions into account, 
Appendix 3-30 su~arises the production schedule for 
the period 1995-2010. 

This production schedule is the basis for all 
estimating of the plant operating and capital costs. 

The production schedule shows that most of the 
penicillin is used by the plant for manufacture of 
downstream products and only a small proportion of the 
output from the production programme will be consumed 
as penicillin G - for low grade animal feed additive 
and a more significant amount which is designated for 
human dosage. 

calculation of Production Schedule 

The production schedule for penicillin shows the 
required output for each of the products listed, 
converted into tonnes per year of the starting material 
penicillin G. Figure 3.8.l shows how all these 
products are related to penicillin G and hE:nce once the 
quantity of each end product is known, the required 
amount of penicillin is evaluated. 

The required quantities of the intermediate 6-APA are 
also determined from the scheme illustrated in Figure 
J.8.1, as the amount of each semi-synthetic relates 
simply and arithmetically to the required amount of 
6-APA. The semi-synthetic penicillins in bulk and 
final dosage form, therefore determine the production 
programme for 6-APA, although any discrepancy, surplus 
or shortfall in 6-APA can in practice, be balanced by 
trading on the existing international market for this 
product. The production programme makes use of this 
facility to improve the use of resources and to reduce 
financial risk. 
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Concerning the products in their final dosage form, the 
production schedule is simplified, firstly because the 
machinery required to manufacture the tablets or 
capsules does not have to be dedicated to one product 
only, and secondly, the total output of final dosage 
products is small and considerably~ than the output 
from the smallest automatic machinery running on a 
single shift basis. Given these circumstances, there 
is no need to build in any form of extra capacity or 
elasticity into the production programme. 

Quality stamiarcis 

The plant design is intended to meet internationally 
acceptable quality levels with the United states (USP) 
or British Pharmacopoeia (BP) standards. 

This is particularly important in the event that the 
plant will want to export its pharmaceutical products 
in the future, the product quality has to be designed 
to a standard which will be acceptable to the 
Regulatory Authority of any importing country. In the 
USA for example, imports must comply with the standards 
set down and checked oy the Food and Drug Authority 
(FDA). 

The requirement for the high quality standards 
particularly affects the design of the plant for the 
final dosage products which must be produced under 
strict rules known internationally as Good 
Manufacturing Practice (GMP). 

A small quantity of Penicillin is sold to a lower 
specification for use as an animal feed additive. 

The 6-APA produced is in reality an intermediate 
chemical produced and sold in bulk and which does not 
require to be manf actured to Good Manufacturing 
Practice (GMP) standards. 

Waste Treatment 

In common with other biotechnology plants, the present 
proposal most! y operates at or near ambient temperature 
and pressure and does not issue waste products which 
are generally regarded as harmful. The highest volume 
of waste formed from the manufacturing process is 
spent broth and water washings which consists mainly 
of water and non toxic protein and inorganic chemicals 
in a dilute form. This type of waste can easily be 
treated in city waste treatment plants or can be dealt 
with in a separate plant working on the activated 
sludge principle. 
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There are some organic materials, mainly solvents such 
as acetone which are normally re-cycled in the 
production process, and although inevitably there are 
some losses which escape in the water or as airborne 
pollution, these are normally capable of being 
controlled. The spent mycelium can easily be recovered 
by filtration from the broth and can be sold to animal 
feed manufacturers. 

Although the plant should be considered as a medium 
sized chemical works and should not, for example, be 
sited close to a residential area, serious problems 
from other forms of pollution such as noise, toxic 
wastes or dusts are not expected. 

3.9 PLAHT CAPACITY 

3.9.l 

).9.2 

3.9.2.1 

Definition of Teras 

For all the products under consideration, the 
production schedules in Appendix 3-30 have been used 
to calculate the operating expenses - raw material 
consumption and labour costs. 

However, as paragraph 3.9.2 shows, the plant design 
and space requirements for the plant have been 
estimated on the basis of the plant design capacity, 
which has been computed from the production schedule 
after the addition of engineering contingencies and 
production losses for each of the principal production 
units - penicillin plant, 6-APA plant, semi-synthesis 
plant and dosage forms plant. 

Penicillin Plant - Qesign Capacity 

Deterllination of Design Capacity 
Table 3.9.2.l summarises the design ca~acity for the 
bulk penicillin plant. This is determined directly 
from the production schedules summarised in Appendix 
3-30 after making appropriate allowances for plant 
losses and potential engineering uncertainties such as 
difficulties in scale-up. 

Table J.9.2.l Design capacity of Penicillin Plant. 

(Units: tonnes/year Penicillin G) 

1995 
2000 
2005 
2010 

Production 
Schedule 

130 
297 
340 
349 

Design Utilisation 
Capacity % 

286 
582 
382 
382 

45 
75 
89 
91 
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3.9.3 

The contingencies are intended to cover:-

insurance against under performance of machinery, 

engineering error and unknown factors such as 
scale-up and other uncertainties, 

a means to benefit from expected future 
improvements in productivity obtained through 
strain development. 

losses in output in the penicillin extraction and 
purification stages. 

Allowance for increasing Production 1995-2010 
Al though the plant operates continuously throughout the 
year, it nevertheless functions in a batch mode and the 
output varied by adjusting the number of batches made. 

Since it is unnecessary and impractical to re-design 
the plant on a year by year basiE to cater for each 
small annual increment in throughput forecast in the 
production schedule in Appendix 3-30, the plant will 
have excess capacity until 2000 when it will be in 
balance. After this date it is foreseen that extra 
fermentation capacity will be installed sufficient to 
cater for the anticipated sales until 2010. 

6-APA DESIGB CAPACITY 

The production schedule for 6-APA production as shown 
in Appendix 3-30 comprises sufficient 6-APA to 
manufacture the required semi-synthetic penicillins in 
bulk and final dosage forms, plus the quantity of 6-APA 
to be sold in bulk to the the home and export markets. 

This table shows the forecast output from the plant 
over the period to 2010 varies from a minimum of 1&9 
tonnes of Penicillin G equivalent in 1996 to a maximum 
of 296 tonnes in 2009. 

Since there are no practical savings in resources or 
technical benefits to be gained in starting the project 
with a smaller unit of plant, the 2009 figure has been 
used as the starting point for the plant design 
capacity. 

As the figures in .z.ppendix 3-30 are in terms of 
penicjllin, they are first re-calculated to give the 
equiva nt weights in 6-APA and then a 20% engineering 
margin ls added to catc?r for the engineering 
contingencies. This calculation is summarised below in 
Table 3.9.3. 
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!able J.9.3 ?radlx:ti.111 Sdlemle 6-APA 1995-2010 All opticm 

:::tits tonnes per year\ 

=:;tput :n:a ~I HQ • as Pe.11 G as 6-APA 

HPA seli-synthetics ~i total 

:r.: 19.6 l.F 160.4 
m.s 69.2 }19 172 
:37 ··~ •1· ~60 

Again the plant is operated batchwise and as shown in 
the table there is a requirement for a maximum of 
160-170 tonnes of 6-APA for any of the three options. 
After the application of the engineerii1g allowance of 
20%, the plant has been designed for a 200 tonne per 
year output or 330 batches of 600kg per year. 

From a commercial point of view, 6-APA is traded as a 
commodity in the international market and any surplus 
material produced in the proposed plant can easily be 
sold or shortfalls made up by making use of this 
facility. Whilst it is intended that most of the output 
from the new facility will be sold locally to 
Chemfields and any future competitors who will consume 
the bulk product in their existing programmes to 
manufacture semi-synthetic penicillins in bulk and 
final dosage form, there are reasonable possibilities 
to export the bulk material. 

Semi-Synthetics Design Capacity 

For options A and B, inspection of the production 
schedule in Appendix 3-30 for the three selected 
semi-synthetic antibiotics, ampicillin, amoxcillin and 
cloxacillin, shows the output requirements are too 
small to justify an incremental build-up in the plant 
design capacity. Hence, the design capacity shown in 
Table 3 • 9 • 4A has been based upon the the maximum 
requirement for the period 1995-2010 converted from 
tonnes of penicillin in table 3.9.48 to actual tonnes 
of each semi-synthetic. 

There is no call for the semi-synthetics in Option C. 

Table J.9.4A MaxillWI Production schedule 1995-2010 
Se•i- Synthetics - options A and B 
only 

(units: tonnes per year) 

ampicillin 10 
amoxycillin 62 
cloxacillin 11 
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The production schedules for the plants are then 
increased by the 20% engineering allowance and the 
design capacities are as shown in Table 3.9.48. 

Table 3.9.48 Design capacity: Selrl-Synthetic Plants 
Options A and B only 

ampicillin 
amoxycillin 
cloxacillin 

tonnes batches 
per year per year 

12 
75 
13.5 

48x250kg 
300x250kg 

70x200kg 

A separate plant is required for cloxacillin production 
but the process for the manufacture of ampicillin and 
amoxycillin is by an almost identical process which 
uses the same process plant and similar raw materials. 

[)Qsage Forws for Options A and B oesign Ca,pacity 

The design capacity for the products to be manufactured 
in Options A and B in final dosage form is summarised 
in Table 3.9.5. There are no dosage for.ns required 
in Option C. 

Table 3.9.5 

product 

capsule 
syrups 

Design capacity: Final Dosage ForJIS 

tonnes per year 

7 
3 

As the required output for dosage products is so small, 
the design capacity of the proposed facility is 
controlled by the smallest available sizes of mixing, 
filling and packing machinery working on a single shift 
basis. Clearly, the output from the same equipment 
could be increased threefold by altering working 
schedules to operate on a shift basis. 

The production of dosage forms of pharmaceuticals 
requires the use of mixing, powder handling, filling, 
weighing and packaging equipment only. 

3.9.5.1 Relationship of Manufacturing to the Market 
Conditions Found 
Although the machinery selected will be capable of 
being used for ampicillin, cloxacillin, amoxycillin and 
penicillin, following the market information received, 
(see Appendix 3-25), no provision has been made to 
produce tablets, creams or ointments on this plant. 

In manufacturing and marketing terms, the addition to 
the production programme of fairly small quantities of 
penicillin G, amoxycillin, ampicillin and cloxacillin 
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in dosage form to the output from what is otherwise a 
medium sized bulk chemical plant is a radical one. It 
departs from the main provisions for the manufacture 
of bulk chemicals and special provisions for 
pharmaceutial manufacture are required. It also 
requires high quality buildings and machinery designed 
to GMP standards and a strict Quality Control 
programme. 

Although there is an existing market for penicillin in 
dosage form, the prospects of selling a well developed 
product to wholesalers, hospital pharmacies and others, 
in competition with international companies, are likely 
to be uncerta.i_n. The competition has the benefit of 
access to low cost large-scale production facilities 
outside the Philippines and a long history of selling 
their products locally - in what is really a akin to 
a "retail" type of operation. 

Hence it has been considered unrealistic to asswne the 
proposed plant could exploit this market and instead 
should concentrate its efforts in producing penicillin 
for human use in bulk form for sale to existing 
pharmaceutical manufactl~rers as well as for animal 
feed. In the event that the manufacturer of dosage 
forms of amoxycillin, ampicillin and cloxacilin is 
undertaken, there is scope to include penicillin in 
capsule or syrup form using the same equipment since 
this is likely to be under-utilised. 
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SEC'l'ION 4. 

MTERIAI,S AMI> IMPUTS 

4.1 

4.1. l 

4 .1.2 

4 .1. 3 

CHABACTERISITICS OF MATER.IAL5 AND IlfPUTS 

Classification of Require-eots 

For the fermentation process the cost of raw materials 
are most important and constitute a major proportion 
of the plant operating costs. 

The types of raw material required for the products 
specified in this study consist essentially of local 
supplies of feedstock such as sugar and corn steep 
liquor for the fermentation process and fuel for steam 
raising, plus a range of about JO different specialist 
inorganic and organic chemicals and solvents, all cf 
which must be imported. 

Material apd Input Selection 

Once the process design has been fixed, the raw 
materials in use are almost entirely governed by the 
requirements of the process and opportunities for 
choice are limited to:-

the use of alternative local supplies of carbon 
source for the fermentation process, for example 
sucrose has been selected for this study because 
it is the cheapest suitable local product but 
other sources such as glucose could be 
substituted. 

alternatives in imported chemicals, particularly 
solvents, mineral acids and alkalis. 

RaW Material costs of Penicillin MaDUfacture 

In Europe it is claimed that raw material costs amount 
to approximately 50% of the manufacturing costs of 
penicillin G manufacture; (reference; "Fundamentals 
of Biotechnology", Prave, VCH, Germany, 198 7) • Clear 1 y 
this is already a high proportion and since Philippine 
raw materials and utilities - with the exception ot 
sugar - usually cost ~ than in Europe, material 
costs are likely to be an even larger percentage in the 
Philippines. 

By way of illustration, Table 4.1.3 shows the cost of 
the main raw materials used in the manufacture of 
Penicillin G - for Options A and c in this study. The 
column headed in dollar cost per kg of Penicillin 
produced illustrates the problems since the selling 
price of bulk Penicillin has for some considerable 
period been only $25 per kq. 
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T~ble 4.1.3 Breakdown of Rav Materials Costs needed 

for Options A and C* - Penicillin G 
Manufacture 

Corn steep liquor 
calcium carbonate 
pot hyd phosphate 
soy bean oil 
ammonium sulphate 
ammonia 
sulphuric acid 
sucrose solution 
phenyl acetic acid 
butyl acetate 
carbon 
sodium bicarbonate 
butanol 

total 

cost per tonne 
pesos $ 
8 900 

21 000 

7 350 

270 
1 992 

154 
184 
100 

1 086 
1 500 

996 
881 

1 166 

$ per kg of 
penicillin 

8.0 
1.6 
0.7 
1.9 

<O.l 
<O.l 
<O.l 

2.7 
4.1 
J.2 

<0.1 
0.3 
1.1 

24.3 

* option B does not manufactiure penicillin. 

The Effect of Choice in Process Route on Raw Material 
selection 

Whilst there are few options available to process 
engineers to modify the fermentation process for 
penicillin, there are some choices available in raw 
material selection for use in penicillin purification 
and in the production of the range of the 
semi-synthetic penicillins. 

The preparation of complex organic chemicals to produce 
the semi-synthetic penicillins requires more than one 
sequential step involoving the production of several 
intermediate compounds. In such circumstances, the 
plant design is always finalised after consideration 
of the availability of alternative starting materials 
and intermediates on the local and world markets and 
on the technical complexity of the process. 

Normally operating cost is the most important criterion 
to be taken into account by the chemists and process 
engineers before deciding which process route to adopt, 
but other considerations may sometimes override an 
economic decision, such as availability of supply, 
difficulty in selecting materials of construction for 
a particular step within a synthesis or an i'a1provment 
to plant satety. 

In this feasibility study Table 4.1.4 outlines 
important selections which have been made where 
alternatives were available. Where there was a choice 
between purcnasinq or making an expensive or unusual 
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intermediate, manufacture was selected because this 
gives a greater security against interruption in 
supply. 

Table 4.1.4 C!Mlice lffectinlJ Selectim of Pracess btl 

t ~iC!IS ~ selected rejected 

l ~ i:-m 1!111!1! !J[OCl!SS dltliCil. iraass 
•• ,Ito. 

3 HP! ilplrted penicillin lllllfactund 

!,: sm~cs 3allllfactured irumdia~ i.l(Xlrted intm!lh ates 

1ie rule ~iied to this feasibility st11iy ii.is been to select Plrili~ine I1ll aterials llllere tllese are 
!vaiiabl! mi iJ?Jttir.q :!le reBi.mler. 

I.ocal Supply of Materials 

There are possibilities of local supply of corn steep 
liquor (CSL) used as a fermentation mediua: sucrose 
solution which is needed as a carbon source and soya 
bean oil for the biological (fermentation) process. 

Materials available locally are summarised in Tables 
4 • 1. SA and B : -

Table 4.1.51 ~Ill of Pll.ilippine Rav laterials 

~tim:s A mi C cnlyt 
~ts: tonnes per year 1 

:~~5 2~00 <m mo 

5oy Beall Oil ~41 1,615 I,m 1,m 
sucrose solution ~\ 1,m U.S9 1,775 l,861 

:cm steep liqoor 6\ i5, 766 58,108 66,m 68,208 

t ~oa B requires r.one of tile ~I! uterials since all procilcts are ale frm il!XJ[ted penicillinl. 

Table 4.1.51 

, units Pesos per tClllle deliveredl 

CSL 50\ 3 I 900 
:ucrOSI! l, m 
soy Bean Oil 21,COO 

corn Steep Liquor 
CSL is a by-product from the manufacture of glucose 
from starch and is available in the Philippines from 
one or two specialist manufacturers of corn based 
derivatives. It is sold in the Philippines for animal 
feed additive as a suspension containing 6-7' solids. 
Each fermentation batch in this study consumes 85 cubic 
metres of a 50\ solution of CSL, and in the year 2000, 
at the forecasted production schedule, this equates to 
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4.1.5.2 

4.1.5.3 

4 .1.6 

. ----

a requirement for 7, ooo tonnes per year of 50% strength 
CSL. 

The cost of the CSL is of crucial importance to the 
economics of the penicillin fermentation process. Only 
6% CSL is available at the present time in the 
Philippines and the suppliers have not been able to 
quote for 50\ concentration. Accordingly, for the 
purposes of this study it has been necessary to 
calculate the cost of the 50% strength broth by adding 
the estimated cost of evaporation to the quoted price 
of 1-2 pesos per kg for the 6\ supply. 

After evaporation, the price of 50% CSL has been 
estimated at 9 pesos per kg, eqivalent to US $8 per kg 
or 33\ of the raw materials cost of producing 1 kg of 
penicillin. Such a price is high when viewed against 
the international price for penicillin of $25 per kg. 

Sucrose 
Food grade sugar is widely available in the Philippines 
at a cost of 7 ,ooo pesos per tonne and has been 
selected as the carbon nutrient for the fermentation 
process. The cost of the sugar is equivalent to $2.7 
per kg of penicillin produced • 

Soya Bean Oil 
Soya bean oil is the other Philippine product which can 
be used in options A and C, for the fermentation 
process but the price of the local material is 25% 
more expensive than that bought in the USA for example. 

IJIPOrted Raw Materials 

Significant quantities of raw materials, the most 
important of which are summarised in Table 4 .1. 6 .1, are 
used for all options A, B and c. The bulk materials 
consist of a wide variety of mainly specialist 
chemicals and solvents, none of which are made in the 
Philippines and which must be purchased on the 
international market. 

Whilst supplies can be obtained direct from 
manufacturers, or through international commodity 
traders located in Europe, Japan or the USA, the 
probable best method would be to appoint a 
buying/shipping agent specialising in this type of 
commodity who would then group the supplies together 
for reqular shipment to the Philippines by container. 

Prices in the Philippines are subjected to increases 
in costs through application of tariff, freight and 
insurance charges. 
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Details of lllpOrted Raw Materials 
The principal raw materials required are normally 
technical grade chemical products and solvents, all of 
which are traded internationally as speciality 
chemicals and available in 25 or 50 kg sacks or 200 
litre drums. None are normally considered dangerous 
and have shelf lives measured in years. 
The amounts required for each option for the life of 
the project are shown in Appendix 4.1 to 4.3 Supply 
Schedules and summarised in Table 4.1.6.1. 

Table 4.1.6.1 

?rice •itamts 
S!tlllllll! taan!s!Jm 

~or. 1991 zcoo 2005 2010 

ca!ci111 carbonF.e !,C 270 1771 2035 2lO!i 
-.Uua su.i!iJate A.,C ::a 1666 1'165 180S 
3utyl acetate A,C 1500 ~lll 1571 1655 
~adiUI sul¢ate A,C m :m 1309 1379 
Pllalyi acetic acid !,C mo lCOO 1179 1242 
1-nia anhyOOas all 135 1000 :m 1242 
l'.!thyli.scmylietcne A,a !25 m 1087 1145 
Acetooe aii :17a , .. 

•Lt m 524 
H!tfrochloric acid m all 90 278 327 144 
5t:ta.'!Ci .u a66 . .,. 

,.4 m 465 
?ctassi111 ~ pllcspllate !,C :990 lll 130 137 
5odilll bicartxx!ate ,\,C :'JO 118 m 
~idllortll!tllal:e ail ~o so 58 68 
?!le!!!i qlycine !.,a moo ZS 12 

. ., 
J' 

~lacetoiCetate A,8 1250 22 26 JO 
?-l!~lqlycine A,a i5COO 

., 
26 JO u 

Ethyl dllaru carixlllate A.R 17400 22 26 JO 
!'ri et~Jlaine u j9QO .. 17 20 .. 
~l anll!dmJS A,8 :zoo 7 7 
Active dlarcaal all r.l 4 5.1 5 
Sodilll hydroxide A,8 9660 nk 
Etl!yl ~te A,a 1250 4 
Chlorop!elly ll!thy 1-
ioxazoi ycarbclil ic aci3 u tlli 2 
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.;.1.7 

4.1.7.1 

Major Utilities 

The following major utilities are required. 

Table 4.1.7 lltilities - s-ry 

--. .:·;-. 
~-·--· 

~essei iii! 
:ec~ated •«ter 
~ef!'i~iC!I 
:: ':! •-ater 

;:ever 

Public Utilities 

:.il s-..erilisation of vessels mi rav 
:aterials 

l ~ •• ,1.. s'"..eriie air m fmer.ers, 
',. :!!."ll!!lt!r c:xiiinq ~, .. 
aP .. refrigeration .. 
~-. cooii!!q tcver a.~ 

tMr ~. precess water .. 
:Jadlinery ari. ves ~~ 

I!! piant 

::: clant 
::: piilllt 
~plant 

?.:illic 

?lhlic 

- -.-

All the three Options A, B and c require use of the 
public utilities as sWDJDarised in Table 4.1.7.1, 
options A and C having substantial requirements:-

Table 4-1-7.1 Public Utilities 

option Power MW Public Water 
public standby cu m per hour 

A 8.2 8 180 
B 0.5 0.5 10 
c 8 8 180 

4.1.7.2 Stand-by Utilities Supply 
Although the demand for power is relatively high - at 
8 MW for Options A and c, the average usage of steam 
at 1-2 tonnes per hour is too low to justify 3. 

co-generation scheme from being considered for any of 
the Options. 

Options A and C will require the use of a public medium 
voltage power supply with stand-by diesel generators, 
together with a reliable supply of cooling and washing 
water. 

The Penicillin fermentation process takes 9 days and 
once started, it cannot be stopped or otherwise 
interrupted for more than a few seconds at a time. The 
consequences of failure of the electrical supply to the 
fermentation process for more than two or three minutes 
will lead to the loss of up to three complete batches 
- and since each batch takes nine days to complete and 
contains almost 3000 kg of penicillin, the value of 
such a loss at the current international bulk price of 
penicillin G of $25 per kg would be approximately $200 
ooo. This r.iakes the installation of stand-by power 
generation desirable. 

\ 
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Other utilities such as steam, instrument air, water 
and refrigeration already have sufficient elasticity 
built into their systems and there is no extra need 
for stand-by capacity to be included for these items. 

Locally refined heavy oil is used as fuel for steam 
raising. In 1991 heavy fuel cost 5.3182 pesos per litre 
delivered to the industrial area south of Metro Manila. 

~able 4.1.7.3 summarises the approximate consumption 
of fuel oil required for steam raising. 

Table 4.1.7.3 Approximate Boiler Fuel ConsUllption 

(Units: tonnes per year) 

Option A option B option c 

2050 890 1450 

During the survey period in 1991, bagasse was available 
as an alternative fuel on a seasonal basis in sugar 
growing regions in the Philippines, for example in 
Cebu. However it was no longer possible to purchase 
reliable local supplies of bagasse or other waste fuel 
in the Metro Manila region. The considerations 
necessary to select a suitable site for the process 
plant are discussed in more detail in section 5.1 of 
this report. Even if bagasse were available in the 
Metro Manila region, it is a seasonal crop which does 
not store well and is therefore not suitable as a fuel 
for consideration in this study. 

5UPPLY PROGRAMKE 

Sum>lY Prograee 5chedules 

Appendices 4-1 to 4-3 inclusive set out the fully 
detailed annual raw material and utility requirement 
to support the production schedules for each of the 
respective options A, B and c. All inputs are 
identified by both quantity per batch for years 1995 
to 2010. 
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4.2.3 

4.2.3.1 

4.2.3.2 

- -.----

Supply Prograue Deterai.nation 

Appendices 4-1 to 4-3 were generated directly from the 
production schedules (Appendix 3-30) after 
determination of:-

a) component material requirements drawn from the 
material balances calculated in the working papers 
set out in Volume III of this study. 

b) component procurement and storage requirements. 

CollJ>Onent l»t"ocure-ent and storage RegUire-ents 

Local Raw Jlilterials 
The important local raw materials CSL, sugar, fuel oil 
and soya bean oil, would be delivered by road tankers 
of nominal capacity 30 tonnes into bulk storage tanks. 
Table 4 2.3.1 summarises the storage requirements:-

Table 4. 2. 3 .1 LOcal raw Jlilterials Stock (Options A and 
C) 

(units: tonnes based on 2000) 

average usage/day days storage 

CSL 20 
Sucrose 10 
soya Bean Oil 5 
Fuel Oil 4-6 

10 
10 
10 

6 

It should be noted that none of the above local raw 
materials are required for option B. 

Iaported Raw Materials 
Stocks of imported materials need to be anticipated and 
Table 4. 2. 3. 2 shows that about 4-5 months stock is 
necessary. 

Table 4.2.3.2 Iaported Ingredients: Basis for stock 
Policy 

weeks action 

2 shortage of stock to be reported 
1 order placement 
4 delivery to port 
4 shipping 
2 clear customs and local delivery. 

The imported raw materials are normally handled with 
a fork lift and stored in standard racking. Most 
products are supplied in metal drums of 200 litre 
capacity, 25 or 50 kg plastic sacks, or in cartons, 
drums and packs of various sizes. 
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SECTION 5 

LQCATION Alm SITE 

5.1 LQCATION 

5 .1.1 

5.1. 2 

Criteria and Selection 

A good location for the site is important to the future 
success of the manufacturing plant and Table 5 .1.1 
summarises the key considerations which have been taken 
into account. 

Table 5.1.1 criteria for Location Selection 

personnel av a i 1 ab i 1 it y o f p harm a c is ts * , 
bio•technologists*, engineers, laboratory, 
instrument, plant maintenance technicians, 
access to University*. 

site industrial site* with adequate infra 
structure~ power, transport, roads, water, 
waste treatment. 

location good access* 
roads, work 
distribution 
policy. 

to and from ports, air ports, 
force*, University*, sales 

networks, customers, national 

one hectare for Options A and c, 0.5 ha for 
Option B. 

(* highly important) 

The location should provide a level site, away from 
residential areas but close enough to be accessible for 
personnel and deliveries. There are no special needs 
for the process plant envisaged with the exception that 
Options A and c, require at least an BMW power supply 
together with a plentiful supply of water - mainly for 
washdown and cooling tower make-up. 

PQssible I.ocations 

The selection of a suitable site be':fan with discussions 
with the Philippine team members who recommended the 
following as possible locations:-

South Metro Manila Region 
Batangas - south of Manila 
Cebu 
Mindanao - Cagyan de Oro City or Iligan 

A location map is set out in Appendix 5-1. 
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T:ible 5 .1. 2 summarises the factors influencing the 
choice of location:-

Table 5.l.l Factors affectiJr.) cbaice of location 
!!etro 

?&SOr.nei avaiiabiiity 
::::se to Uls ila!los UrJ.msity 
::ttra strUCtUre 
;ions I aiqxirts 
:lose to custoiers 
::o:e to ~ produc--..s 

Special Note 

~iia Batanc;as 

x 
x 
x 
x 
x 

x 
x 
x 
x 
x 

x x 

x x 

It was not possible to take full account of certain 
areas in the country, particularly those away from the 
Metro Manila region, since at the time of the survey 
in 1991, Mount Pinatubo errupted and this not only 
devastated a large area to the North of Manila, but 
also stopped all air travel within the region. 

SELECTION OF LOCATION 

South Manila Region - Advantages 

The optimum area for the location of the project is in 
the region south of Metro Manila. Whilst the disaster 
prevented all of the sites from being viewed, it is 
unlikely that this would have affected the 
recommendation to locate in this region. There were 
good reasons to select a site in this regi0n, firstly 
because of the importance of finding an industrial site 
close to a large population centre, gng close to the 
existing biotechnology facilities centred around the 
University of the Philippines at Los Banos. The 
proposed region is 20-70 km distance from Manila and 
is the only location which meets gjJ,_ the criteria set 
out in table 5.1.l Road access to the Manila area is 
by a four lane highway. This location is an approved 
industrial area in accordance with the government's 
policies for industrial socio-economic and 
environmental development. 

Other similar types of large process plants installed 
recently in the vicinity of this area include:-

coca Cola, 
Ciba-Geigy, 
Swiss Pharma, 
Chemfields. 
Wyerth Laborato~ies, 
Uni lab, 
Bayer Philippines, 
Boehringer Ingelheim 
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South of Metro Manila Area - Disacinntages 

Whilst the south Manila area allows close liason with 
the University of the Philippines at Les Banos, access 
to highly trained staff and to a good public power 
supply; as discussed in Section 4.1 of this report, 
there is no longer a reliable supply of waste fuel fro• 
bagasse or coconut shells in the surrounding area. 
This is a disadvantage which would lead to higher 
operating costs, but since the supply of low cost fuel 
can never be guaranteed in the long teC'll, it was not 
allowed to influence the recommendation to locate in 
the south Manila area and not close to the sugar 
refineries elsewhere in the country. 

S§l,'f&TIOll OF SITE 

Alternatives considered 

The Calabarzon and adjoining Laguna area south of 
Manila (see Appendix 5-2) is one which has been 
designated by the Government for development and also 
accounts for 13.7% of the Philippine population. 

several sites are being developed as industrial estates 
in the Santa Rosa, Cabuyao, carmelray Calarbazon and 
canlubang districts. These sites are all located 
within 15 minutes by road from one another in various 
phases of what is in reality the same development. 

Please see Appendix 5-3 for photographs showing typical 
factories in these areas. 

The Light Industry science Park - canubanq 

A suitable site was found in the Light Industry & 
Science Park of the Philippines in canubang in the 
Calabarzon region. Please see Appendix 5-4 for deta.ils 
of the site. It is being developed and managed by a 
consortium including the Philippine Governme•1t, Bechtel 
and various private Philippine companies. A brochure 
is shown at Appendix 5-5. 

The site is managed by Science Park of the Fhilippines 
Inc. and consists of 142 hectares divided into 
approximately 100 industrial lots, each 1 hectare, only 
nine of which had been 3old at the timP. oF r.he survey 
in June 1991. The site condition is gci .;1 .· .• i ground 
is levelled with internal roads and -. ·~ · ·. r.n · ;rovided 
to each factory by the developer. 

The site is situated 35 km south of Makati which is the 
commercial centre of Metro Manila and has direct access 
via the South Expressway. Special bus transport for 
workers is also available. 

---:-· 
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It is thus outside Metro Manila suburban conabation and 
complies with the Government's Industry Dispersal 
Programme. Companies located within the Park can 
qualify for investment incentives no longer available 
to those in Metro Manila itself. 

The Park is 38 km from Ninoy Aquino International 
Airport, 42 km from the south Harbour and 3 km from the 
nearest railway station. The Park is located in the 
Calabarzon area which accounts for 5.5% of the 
country's land mass and 14% of the population. During 
a 3 year period starting in 1989, the National Manpower 
and Youth council has established provincial skills 
training centres within the region. Calabazaron has 
been designated by the Government as a priority area 
for development. 

The major shareholder in the Science Park is the 
Investment and Capital Corporation of the Philippines. 
Other shareholders are the AIG/Philippine American Life 
Insurance Company, Bechtel Investments of the USA and 
the Government-owned National Development Company. 

In the future, it is envisaged that there will be a 
close relationship between the Science Park and the 
University of the Philippines, who are expected to 
provide training and research/development facilities. 

A variety of housing is available within the region. 

Features of Light Inciust:r::y Science Park 

Particular features worthy of note are:-

good quality water supply from deep wells,complete 
with a 3,200 cum storage tank for a total supply 
of 500 cu m per hour. 

primary power supply rated at 34.5 KV, 3 phase, 
stepped down to 460/230 volts through 3x333 KVA 
transformers. Power service is provided by the 
Manila Electric Company. 

Approximately 80 MW capacity is available for the 
site and in Summer 1991 most of this had not yet 
been allocated, hence there was more than enough 
for the maximum power of 8MW foreseen for Options 
A and C on this project. A sub-station is required 
and this has been r:osted in our estimates. 

500 telephone lines are provided by the Philippine 
Long Distance Telephone Company. 

There is an existing waste water treatment plant 
facility, the details of which were not available 
at the time oi the survey. A additional allowance 
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for waste water treatment has been made in the 
capital cost estimates to cover this point. 

There is a common site Customs bonded Zone. 

Public services include: security force, post 
off ice, and clinic, bank, restaurants , recreation 
park. 

COST ESTilfATE5 

A one hectare site is required costing 12,000,000 pesos 
for options A and c, and 5,ooo sq m costing 6,000,000 
pesos for option B. 

There are no special payment for rights of way, 
easements or rents, all of which have been included in 
the development price. 

LOCAL COllDITIOllS 

The region to the south of Metro Manila is a rural 
coastal plain which has, until recent times been 
utilised for the production of sugar cane and similar 
crops in small and medium sized farms and plantations. 

The region has a tropical maritime climate and is close 
to the Pacific Ocean and the south China sea. The 
prevailing winds have a high humidity, ranging from 
71% in March to 85% in September. The rainfall and 
temperature are also both consistently high for most 
of the year, the rainfall averaging 300-400 cm every 
year and the temperatures from a January average of 
25.5 degrees and 28.8 degrees celcius in May. 

The area is very suitable for the proposed industrial 
development, living conditions for workers are good in 
the region, other similar plants have already located 
in the distict and the general level of public and 
private resources is good. 

EJIVIROIDIBll'l'AL IMPACT 

The environmental impact of the proposed plant in the 
region is not likely to lead to any significant short 
or long term problems. 

Extra waste water treatment is required and this has 
been anticipated in the plant costs. 

The proposed location is ideal for the plant and there 
are already existing plants such as the coca-Cola 
bottling facility which has a similar environmental 
profile. 
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SEC'flON 6 

PROJECT El(GIMHBRJllG 

6.1 

6.1.1 

6 .1. 2 

PROJECT LAYOUTS 

Pata and alternatives 

The data required for the completion of the proposed 
project engineering progralllDle is sUJDDlarised in Table 
6.1.1. 

Table 6.1.l 

- production 
schedule 

- supply 
programme 

- technology 

- equipment 

summary Table 

basis for design reference 

sales 1995-2010 Appendix 3-3 o 

local cornsteep liquor, Appendices 
soya sugar and imported, 4-1 to 4-3 
chemicals 

strain imported from 
Panlabs, training/ 
technology from India 

mostly imported from 
Europe, USA and Japan. 

section 6.3 

section 6.4 

- civil works local contractors section 6.5 

- local 
conditions 

assistance from 
University of Philippines 
/Ministry of Health 

Alternative Process Plant Designs (J,ayouts) 

The scope 
information 
capital and 
options:-

of the project has been to provide 
for a feasibility study to estimate the 
operating costs for the following three 

Option A Production of Penicillin G, 
semi-synthetic penicillins in 
manufacture of dosage forms 

6-APA 
bulk, 

and 
and 

Option B Production of 6-APA, semi-synthetic 
penicillins. in bulk and final dosage forms, 
from importec Penicillin G 

Option C Production of Penicillin G and 6-APA only 

These options have been defined by UNIDO (see Appendix 
1-1) following the previous work undertaken in the 
Philippines as described in section 2.3 
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Alternatives for Penicillin Production 
The scope for alternative layouts for the production 
of Penicillin and its related products is limited and 
such opportunities are SUJllllarised as follows:-

The older plants sterilise the media batchwise as 
an alternative to the continous media preparation 
section proposed in the selected layout and as 
shown in flow diagram 1, (Appendix 6-1). The plant 
is operated on a continuous basis to make the best 
use of heat exchange to conserve energy. 

the optimum size of the fermenting vessels shown 
in flow diagram 3 (Appendix 6-1), is 100 cum. 
Larger sizes increase technical risk in so far as 
scale-up is always a problem for biotecnology 
plants. Also larger fermenters require larger 
electrical resources and suffer greater losses in 
the event of electrical failure. 

there are several options available for the 
Penicillin extraction part of the plant 
summarised in flow diagram 4, but the classical 
centrifugal extractor has been selected here to 
obtain a 95% recovery of Penicillin. The decision 
to use this method is a technical one based on 
minimal technical risk. The extraction solvents 
could vary and the final selection would be 
subject to experimental trials. There is an 
alternative system available to recover penicillin 
from the broth which uses a decanter to remove 
mycelium without the use of a filter. In view of 
the varying nature of mycelia and broths, in 
particular their non-Newtonian characteristics, 
it is necessary to conduct experimental work to 
confirm exact selections. 

Alternatives in 6-APA Production 
Starting from penicillin G, 6-APA can be made by a 
chemical or a biological mathod. The biological route 
is the most modern approach and is selected for this 
study. The chemical route is obsolescent and no longer 
the preferred production method for this product. 

Alternatives in Bulk Seai-Synthetic Production 
As discussed in paragraph 4.1.4 in the supply section 
of this report, all the semi-synthetic products are 
made from 6-APA by chemical synthesis, usually in a 
sequence of several steps where two or more chemicals 
A and B are reacted together to form a third chemical 
c. Chemical c may then have to be 11!acted with D to 
form E and so on ••• until the sequence is completed. 
The more steps required in each synthesis open up extra 
possibilities of alternative routes to the final 
product. In other words a different route from A to D 
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might be selected depending upon the cost or 
availability of a certain intermediate. 

The method selected here has also been selected to 
siaplify the use of process plant since a si•ilar 
process with soae identical raw materials can be used 
for both Alloxycillin and Allpicillin. 

A1ternatives in the Production of Dosage ForJIS 
Relative to the other products, the manufacture of 
capsules and syrups in dosage form is a straighf orward 
task requiring aachines for mixing, filling and packing 
only and there is no real scope for alternative 
methods. 

I>escription of Proposed Plant Clayoutl 

The process flow diagrams for all stages of manufacture 
of options A, B and c are set out in Appendix 6-1 
complete with relevant equipment lists. The main 
manufacturing plant for penicillin production is shown 
in flow diagrams 1 to 5, and for 6-APA on diagram 6. 
Typical plot plan lay-outs are found in Appendix 6-2, 
sheet 1, for Options A and C and sheet 2 for Option B. 

Table 6.1.3 Flow Diagrams 

Diagrams 

1 Media preparation 
2 Additive preparation 
3 Penicillin fermentation 
4 Downstream (penilcillin) recovery 
5 Penicillin purification 
6 6-APA production -· diagram 6 only 
7 Dane salt preparation 
8 Amoxcillin/Ampicillin production 
9 Cloxacillin production 

10 Dosage production 

SCQPE OF PROJECT 

ceneral Qescription 

The scope of the project is to present the design of 
the most modern plant system available to produce the 
specified chemicals in bulk and final form to 
interna~ionally 3cceptable standards of quality and 
productivity. 

Each process has been evaluated to ensure it is up to 
date, and the preliminary engineering design has been 
developed in sufficient detail to ensure that project 
costs - see Appendix 9-2 - are accurate to ±15%. The 
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detailed engineering calculations are found in Volume 
3 -Working Papers. 

The accuracy of the capital and operating costs 
estimate should be comparable with the accuracies 
achieved by engineering contracting companies when 
bidding for new business. 

The plant process adopted consists of a fermentation 
process operated batchwise in a series of 100 cubic 
metre vessels. This process manufactures bulk 
penicillin which can be used in its own right as an 
antibiotic or importantly, as an ingredient to produce 
6-APA which is the key product used as the means of 
producing - theoretically at least - an unlimited 
nullber of other related antibiotics known as 
semi-synthetic penicillins. 

From the technical standpoint, since there is no 
existing similar plant to be found in the Philippines, 
the plant design has, of necessity, been determined 
from experience gained elsewhere in the world. In 
practice the details of the co-ercial operation of the 
process are still a coJ1W1ercial secret. Hence the need 
to collaborate with technical partners as discussed in 
section 6. 3 with the detailed design, supply and 
erection of the plant being carried out by a 
multinational contracting company. This is normal 
industry practice for the successful implementation of 
a project. 

Penicillin ttanufacturing Process 

The classical method of producing Penicillin in bulk 
by fermentation has not varied since the product was 
first manufactured. No other method is available. 

Fermentation 
The method of fermentation has been understood by 
mankind for many thousands of years as it has always 
been an important process in the manufacture of 
foodstuffs such as bread, cheese and alcoholic wines 
and beers. All these examples are fermentation 
processes and they all make llSe of living 
micro-organisms, such as yeasts, which have the ability 
to achieve chemical changes to the substrate in the 
presence of oxygen whilst metabolising themselves. 

Changes to strains caused through Mutation 
A; with all living organisms including cells, a supply 
of nutrient, oxygen and controlled conditions of 
temperature, humidity and pressure are a requirement 
for health. With the passage of time as cells grow, 
multi~ Ly and die, they also mutate. Variations in 
mutation are called "strains" and cell geneticists 
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study mutational changes particularly if they improve 
the yield of a commercially important biological 
process such as in penicillin. 

Larqe-scale manufacture of Penicillin in Fermenters 
Please see flow diagram 3 in Appendix 6-1 which 
illustrates the process flow. 

Penicillin G is manufactured in bulk using a biological 
process which consists of batches made in 100 cu m 
fermenters and supplied with compressed air and raw 
material (nutrient) feedstock. 

Each fermenter consists of a vertical cylindrical 
vessel complete with a sterile air supply, a powerful 
agitator and the means of removing the heat evolved 
from the batch. Initially, three 100 cu m fermenters 
are needed until the year 2000 after which four are 
required to cater for the production schedule until the 
year 2010. 

In this study, the selection of the fermenter size has 
been optimised to take into account the benefits of 
scale. 

Prior to pumping the broth or medium into the fermenter 
to make-up the batch, both the medium and the empty 
fermenter have to be sterilised; please see flow 
diagram 1 for media preparation and flow diagram 2 for 
additive preparation. After cooling, the 
micro-organisms, specially prepared in the 10 cu m seed 
fermenters, are added to the 100 cu m fermenter and the 
air supply and the agitator started. 

The duration of each fermentation is approximately nine 
days and during its course, extra nutrients are added 
as required and as shown in flow diagrams 2 and 3. 

Penicillin Extraction and Recovery 
At the end of the nine day fermentation period, the 
batch is discharged to a recovery section of the plant 
shown in diagram 4. After removal of the spent 
micro-organisms or mycelia in a rotary vacuum filter, 
the penicillin is recovered from the spent broth. The 
J iquor is first acidified so the Penicillin can be 
extracted into a solvent, using a high speed 
centrifugal liquid-liquid extractor. The extractor 
ensures that 95% of the Penicillin is recovered from 
the mother liquor and that no product is lost through 
chemical attack. 

The raffinate is further processed using an alkaline 
buffer solution and a further separation made to reduce 
the volume of the liquors. The Penicillin is then 
crystallised, carbon tre .ted and dried. 
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Unlike the fermentation process which is biological, 
the extraction process is a typical physical cheaical 
operation. 

care and Control of Fer11e11tation and Extraction 
Although the fermentation process is now well known, 
unlike chemical processes, extra care has to be taken 
to control the temperature, pressure, pH as well as the 
oxygen and nutrient levels. Since the micro-organism 
is living, it receives oxygen fro• the air, nutrients 
from the broth and expires carbon dioxide. As a 
secondary product, the micro-organism excretes 
penicillin before it expires naturally. 

The art of successful fermenter operation is to ensure 
the raw materials and energy are used to produce the 
maximum amount of penicillin G rather than being spent 
unusefully in other ways, for example in the production 
of unnecessary cell growth. In practice this is 
achieved by controlling the amount and type of 
nutrients supplied to the fermentation as well as the 
acurate control of the physical process. 

Since the micro-organisms are living, they have a life 
cycle which ends in death but as all living cells, they 
have the ability to mutate. Premature cell death and/or 
mutation can occur, disastrously, during a production 
fermentation should, for example, the oxygen supply be 
interrupted due to an electrical failure. This would 
shut down the air compressors and agitators. 
Productivity is also lost if, during the fermentation, 
the batch is allowed to become contaminated with 
unwanted micro-organisms from air or water borne 
pollution. Consequently, great care has to be taken 
in the operation of the fermentation process. 

6-APA MaDUfacturing Process 

6-APA can 
processes. 
biological 
cleave the 

be made from one of two alternative 
The one selected here is the up-to-date 
process which uses an insoluble enzyme to 
penicillin G molecule. 

This method is preferred to the alternative chemical 
process, and has been selected because it is the most 
modern and cost-effective. Please refer to Appendix 
6-1, flow diagram 6. The process starts with the prior 
manufacture of the amidase enzyme resin from a separate 
fermentation using E-coli bacteria. The enzyme is then 
reacted with Penicillin G to produce 6-APA, in yields 
of up to 90% under controlled alkaline conditions. The 
enzyme is removed by filtration, a solvent added and 
the 6-APA recovered by filtration, evaporated, 
crystallised, filtered and dried. The enzyme is capable 
cf re-use and the process yields a solution of sodium 
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phenyl acetate as a by-product which can be used 
directly for the penicillin G process. 

As mentioned previously, 6-APA is only used as an 
intermediate to produce, in this case, aaoxycillin, 
ampicillin and amoxycillin. There is therefore no call 
for the material to be produced as a pharmaceutical and 
bulk production of a technical grade only is required. 

The 6-APA process is no longer covered by important 
patents. 

Bulk ;;e.i-synthetic production 

Production methods for semi-synthetic antibiotics from 
6-APA shown on flow diagrams 7, 8 and 9 are all 
chemical. The method selec'ted for ampicillin and 
amoxycillin is similar, as this has the advantage that 
the same equipment and plant and similar raw materials 
~an be used for both products. 

The first step is the manufacture of the dane salt 
corresponding to the appropriate amino acid which is 
then reacted chemically with an acid chloride to form 
a mixed anhydride. This in turn is reacted with 6-APA 
to form the semi-synthetic penicillin which can then 
be purified by crystallisation. The yields from 6-APA 
are in the range 85-90% and the dane salts are made 
from the corresponding amino acids in yields of 95-98%. 
Cloxacillin is produced from 6-APA by reacting with the 
acid chloride in a solvent at low temperature. The 
cloxacillin is extracted into a solvent, precipitated, 
centrifuged and dried. The yields are in the order of 
80%. 

ProdUction of Qosage Forms 

Please see flow diagram 10 for an outline of the 
required machinery for the production of 
semi-synthetics in dosage form. Standard equipment for 
mixing, f i 11 ing and packing has been selected, the 
capacity for which has been based upon the forecastea 
requirement in the year 2010 rounded upwards, to a 
total of 10 tonnes per year, - 7 tonnes in capsules and 
3 tonnes in syrups or powders. However, these amounts 
are still less than the output expected from the 
smallest commercially available filling and packing 
equipment and so there is future scope to extend the 
output of final dosage form threefold by working 
shifts, that is without any increase in capital costs, 
and/or to manufacture additional products including 
penicillin G in dosage form. 
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TECHNOLOGIES 

Penicillin G 

The process technology selected here to manufacture 
penicillin G follows a classical process which is 
indeed very similar to that used to make all bulk 
antibiotics. 

The proposed design takes cognizance of all recent 
developments, in particular the use of an up to date 
strain and a proper understanding of the importance of 
scale and scale-up. 

Particular features may be summarised as follows:-

use of high productivity strain, 
Utilises the fed-batch fermentation process, 
Uses classical centrifugal extractors, 
Uses power from the city supply with stand-by 
electrical generation. 

There are no important patents held for this process. 

Strain Productivity 
The productivity of the strain for Penicillin G is 
particularly important if the plant has to compete 
successfully in the international market place, hence 
it is of the utmost importance the plant is supplied 
with a high productivity strain. A low productivity 
strain would seriously hamper the end-user's ability 
to produce and therefore sell penicillins at an 
attractive price. Also, as the productivity level of 
the best strains is expected to increase by around, 10% 
per year, a strain development programme is also 
essential. 

The increases in productivity obtained by improvements 
to stains also must be anticipated by the fermenter 
designer and plant operator as they both have to make 
allowances for the future, ensuring, for example, there 
is sufficient air and cooling to cater for future 
developments. This element of uncertainty is the main 
reason the calculations for the design capacity of the 
penicillin plant, although based on the planned sales 
hav~ been increased by varying contingencies of 10 to 
20%. 

The ability of the micro-organisms to mutate can and 
is applied to the advantage of the plant operator. In 
world-wide terms, there may be say, thirty individual 
factories producing penicillin and not all use the same 
strain of micro-organism. Consequently, output at the 
end of the fermentation process varies according to the 
productivity of the strain in use. In practical terms, 
each fermentation factory has a constant need to supply 
fresh micro-organisms for each new fermentation and 
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6.).1.2 

6.).2 

6.).) 

6.).4 

- --.-

this need for small-scale production in the laboratory 
is combined with a small strain support program.me which 
gives the opportunity of improving strains through 
random selection of superior micro-organisns. 

Effects of Higher Temperatures in Philippines 
An important technical consideration is the 
ambient temperature and humidity found in 
Philippines, because such conditions affect 
operation of the plant in two important ways:-

high 
the 
the 

the main process operates at 25 degrees celcius 
and the refrigeration needed for cooling increases 
operating costs over those found in plants located 
in temperate regions of the world. 

high ambient temperature and humidity make perfe...:t 
breeding conditions for all types of 
micro-organism and contamination from naturally 
occuring and unwanted micro-organisms, usually 
emanating from air or water borne pollution is 
expensive and difficult to remove and lowers 
productivity in the fermentation process. Again, 
this problem is not so severe in those areas in 
northern America and Europe where the processes 
were originally developed and subsequently 
exploited successfully. 

Technology for 6-AfA. anc:t Selli-Synthetics 

The technology used for 6-APA, and semi-synthetic 
penicillins is no longer protected by patents and 
follows standard international practice used in the 
manufacture of fine organic chemicals, dyestuffs, 
agricultural and photographic chemicals as well as bulk 
active pharmaceutical ingredients. 

Tecbnology for Final l)Qsage For115 

Final dosage materials are already produced in the 
Philippines and the main requirement for technology 
concerns the need for proper quality control. 

Acquisition of Tecbnology 

All the above technologies have been selected as being 
in keeping with modern international production methods 
to enable the plant to produce its products 
competitively in both domestic and world markets. 
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6.3.~.l 

. ---
Technology Transfer - ProbleJIS 
Whilst all of the products have been made in Western 
countries for many years and the principles of 
production are now well known, there is still 
considerable commercial secrecy surrounding the method 
for producing them in bulk form. This applies 
especially to the biological process for Penicillin G, 
and because of this well known problem, it would be 
a considerable benefit to obtain appropriate help from 
another Penicillin producer willing to co-operate on 
this venture and assist in the transfer of technology. 
training, and who has experience with microbiological 
processes, such as strain development in the laboratory 
and pilot plant. 

Consequently, preliminary enquiries have been made and 
two companies have offered to asist a new Philippine 
project. They are Hindustan Antibiotics Ltd of India, 
(Penicillin Manufacture) and Panlabs Incorporated of 
the (USA Strain Development) . Both these companies have 
been selected as international leaders and are 
otherwise suitable for the Philippine project. Fees but 
no royalties are payable to either company and have 
been included in our cost estimates. 

6.3.4.2 Technology for Penicillin Manufacture 
The necessary technology to manufacture penicillin G 

6.3.4.3 

has been offered by:-

Hindustan Antibiotics Ltd (a Government of India 
enterprise), Pimpri, Pune 411 018, India. Contact Mr 
A K Basu, Managing Director; telephone +91 212 86511, 
fax +91 212 82327 or by telex 0146-279. 

Hindustan Antibiotics has produced Penicillin G since 
1954. The US$ 900,000 cost of this technology has been 
included in the project cost estimates. 

Technology for strain Develop:aent 
The second important technological key to the success 
of a future plant manufacturing Penicillin G is the 
need to have access to a high yielding strain. The 
most satisfactcry way of accomplishing this is to join 
the collective research project operated by the Panlabs 
company of the USA and Taiwan. Panlabs can be contacted 
at:-

Panlabs Incorporated, 11804 North Creek Parkway south, 
Bothe!, Washington 98011-8805 USA, telephone +1 206 
487 8200, fax +l 206 487 3787. 

Panlabs Incorporated is said to provide strains for 70% 
of the world's current Penicillin production. 
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The cost of this technology has been included in the 
project cost estimates: $US 500,000 in year one and 
$75,000 each year for five years to continue the strain 
development programme. 

EOUIPMEllT 

F.quipMllt List 

The equipment required for this project has been 
summarised in Appendix 6-3 under the following 
headings:-

Table 6.4.l 

Opticms 
A B C 

lledia preparation Penicillin G I 

A01i. ti ve preparation ditto x 
Penicillin fenentation ditto x 
OolmStreD recovery ditto I 

Penicillin purification ditto I 

6-APA prociucticn 6-APA x 
Seli-syntlletics bulk x 
t:osaqe f OI'I Pen1 Seli-synth x 
rrtilities x x 

The above equipment lists have been used as the basis 
for cost estimates for the three options A, B and C 
which are summarised in Table 6.4.2 and form part of 
the project estimates set out in Appendix 9-2. 

Capital cost of Kachinery and Plant 

Almost all the machinery and plant required for this 
project is of a specialised nature and has to be 
imported. Table 6. 4. 2 summarises the capital costs in 
US dollars for the three options:-

Table 6.4.2 COit of Pradll:tion ltadWmy ml Plant 
runits in USS x 1 0001 

option A option 8 option c 

!!edia preparation 751.0 •n.o 
Additive preparation 2BJ.4 m.4 

Penicillin fer1t11tat:on 2 ~95.2 ~ 596.2 

!lovnstreu recovery e60.4 E60.4 

?en1c1llin purificatio~ 946.B m.s 
HPA production 299.J i.99. J ~99.J 

5ai -synthetics 791.l m.1 
00Saqe fO?I 420. 7 420.7 

;eta ls 6 '49.l . ,, , ' 
.......... ,J 5 rn.1 
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6.4.3 

6.4.3.1 

6.4.3.2 

6.4.3.3 

. ---
Eguipaent Cbaracteristics 

Penicillin Manufacture and Equip11e11t 
The manufacture of Penicillin for pharmaceutical use 
is a biotechnological process and requires high quality 
equipment manufactured from good materials of 
construction, usually stainless steel. 

Fabrication must be to a high standard to permit 
sterile and pharmaceutical operations to take place in 
the following places:-

media preparation for fermentation, 
fermentation, 
final purification of penicillin, 
preparation of final dosage forms, 

The penicillin fermentation and recovery equipment is 
typical of large scale bulk chemical manufacturing 
plant. 

The equipment for extraction and recovery consists of 
typically of reactors, pipework and pumps as used in 
medium scale bulk chemical production. The usual 
material of construction is also stainless steel. 

All process control will be achieved using 
microprocessor control to international standards. 

None of this equipment is manufactured in the 
Philippines. 

6-APA Equipment and Se•i-Synthetic Penicillin 
Equipment 
The 6-APA and semi-synthetic penicillin processes 
utilise equipment similar to that specified for use 
in the fine chemical, dyestuff, and pharmaceutical 
industries to produce fine chemicals and intermediates 
in batches of up to 3 cu m. and is typical of medium 
sized fine chemical plants found elsewhere in the 
world. 

The process plant and equipment required for both these 
sections is of a less specialised nature than the 
penicillin plant and consists of reactors, pumps, 
driers, centrifuges, and feeders. Most equipment is 
stainless steel, glassed steel or plastic constuction 
and is not made in the Philippines. 

Final Dosage Forms 
The dosage machinery 
industry for mixing, 
containers for dos~ge. 
is made locally. 

is standard equipment in the 
filling, and packaging small 
Again, none of this equipment 
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6.4.4 

- ---
Equipaent sup_ply 

Almost all the process plant equipment and spare parts 
required for the process plant is not made in the 
Philippines and must be imported. 

In a general sense, the equipment is manufactured from 
high quality and expensive materials of construction 
for example, stainless steel and is to the high finish 
required, for example to manufacture pharmaceutical 
products to "Good Manufacturing Standards" (GMP) or to 
ensure the f ermentaton plant can be maintained in a 
sterile condition. 

Whilst most of the equipment has quoted delivery 
schedules up to a maximwn of six months, certain 
machines are highly specialised in design and expensive 
to manufacture and with a handful of competent 
manufacturers worldwide and hence up to nine months has 
been allowed for delivery of the following:-

centrifugal compressors of lMW capacity capable 
of providing a water and oil free supply of 
compressed air. 

sterile air filters capable of removing bacteria 
from the compressed air. 

the provision of a special 
heaters to sterilse the 
fermentation. 

design of spiral 
media prior to 

250kW agitators with lOm shaft length. 

rotary vacuum filters for removal of mycelium. 

high speed centrifugal liquid-liquid extractor~ 
for penicillin recovery and purification by 
solvent extraction. 
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6.5 

6.5.1 

6.5.2 

CIVIL ElfGIRf:ERIMG iiORKS 

5elected Site 

. ---

The selected location in the Science Park (see Section 
5.3.2) consists of a development providing a selection 
of 1 or 0.5 ha sites. The Developers are responsible 
for the following civil works:-

land clearing and levelling, 
provision of local roads to the site, 
provision of all utilities, water, power, and 
telephones to, and treatment of waste water from, 
the site. 

Data and Alternatives 

The physical site layouts for options A and C - on the 
one hectare site and for option B on the half hectare 
site are shown in the diagrams in Appendix 6-2. 

Table 6.5.2 summarises the site requirements for each 
of the options which consist of three types of 
industrial buildings and provision for offices, 
workshops and utilities. All of the buildings can be 
constructed by locally based contractors • 

Table 6.5.2 

facility 

fenentation 
em action 
6-APA 
pilot plant 
laboratory 
utilities 
warellousi!IJ 
offices 

.., of arlldinqs aid Civil larks 

type option A option B option c 
sq1 sq1 sq• 

l 000 
400 
400 
LOO 
)00 

HOO 
400 
300 

l GOO 
;oo 

400 400 
100 

100 300 
JOO l 600 
400 400 
300 !00 

Type 1 buildings consist of uninsulated steel frame 
with clad walls and roof, concrete floor, access doors 
for heavy equipment, steel support frames for process 
equipment and standard electrical equipment. 

Type 2 buildings as 1 above except explosion proof 
electrical equipment 

Type 3 buildings are 2 or 3 storey buildings, 
insulated, brick or clad construction, steel framed, 
air conditioned, wc's, wash rooms, canteens, rest areas 
included. 
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6.5.3 Cost Estiwates 

All cost estimates are set out in Appendix 9-2. 
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~ECTION 7 

PLNIT ORGAllISATION AND OVERHEAD COSTS 

7.1 COST CEH'l'RES 

7.2 

Table 7.1 defines cost centres from the standpoint of 
management and engineering:-

Table 7.1 cost centres - for production purposes only 

Option 

Penicillin production 

6 APA production 

Bulk semi-synthetic 
penicillin production 

Final dosage production 

Utilities 

OVERHEAD COSTS 

Sub group 

media preparation, additive 
preparation, fermentation, 
recovery and purification, 

amoxycillin, cloxacillin, 
ampicillin 

syrups, capsules 

boilers, refrigeration, 
cooling towers, electrical 
supply and distribution, 
stand-by electrical 
generation, waste water 
treatment, solvent recovery. 

Appendix 7-1 to 7-3 set out the factory, overhead and 
sales costs for options A, B and c. 
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8.1 

8.1.l 

8.2 

nrmoDUCTION 

Various levels of technical and business trained 
personnel are required for all three options of this 
project, and as the technologies will be entirely new 
to the Philippines the need for good well trained 
technical personnel is of paramount importance. 

Head Count 

The head count for the three options is found in 
Appendix 7-1 to 7-3 and summarised in Table s.1.1. 

fable a.1.1 

Grade 

Senior !anaqelent 
Depamental ~ 

Jirect Production Staff 

?enicillin and 6-APA 
9ulk Seli-Synthesis 
Pir.al Dosaae Fons 
!.atxlratory and ~ineeri~ Staff 
M1inisttation Staff 
5ales Personnel 

?otal 

option Option 
A 8 

5 
9 9 

61 ~8 

28 28 
19 19 
79 32 
34 14 
40 40 

275 195 

option 
" '" 

4 

61 

19 
34 

184 

BIOTECHllOLQGY AND '1'HE NEED FOR TRAINING 

There is an important need especially for senior staff 
to have a good background in biotechnology and at least 
two university graduates with at least 10 years 
experience in similar roles are required. 

Preferably the chief executive and certainly the 
Technical Director, Chief Engineer and ine Prodcuation 
Manager need to be trained and qualified in biochemical 
or chemical engineering Aru1 to have had experience of 
bulk manufacture of antibiotics. Since there are no 
existing bulk antibiotic factories in the Philippines, 
this will become a problem which might only be solved 
by employing an experienced foreigner for a period of 
say five years. 
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8.2.1 

8.2.2 

8.3 

-----4- -··-- . ··-

Also cooperation with an existing antibiotic producer 
such as Hindustan Antibiotics Ltd of Pune, India, is 
essential. Please see section 6.3.4.2 of this report 
for details of this company who have offered their 
services to train production and laboratory personnel • 

A good relationship with the biotechnology facilities 
at the University of the Philippines at Los Banos is 
also required. 

PbarMceutical Ellgiueering and Sales - llanageaent 
Gracies 

Suitably trained people for pharmaceutical processing, 
engineering, sales and management already exist in the 
Philippines and can be recruited locally. 

Tecllnical Grades 

Provision has been made with Hindustan Antibiotics Ltd 
for a technicians' training package to be held in India 
or the Philippines. Again such training is essential, 
and costs for laboratory and production personnel to 
receive on the job training have been allowed for this 
purpose. 

An extensive programme of in-house training will also 
be required in order to train production staff and in 
this connection, the assistance of the University of 
the Philippines at Los Banos will be necessary. 

All labour will be recruited locally and there will be 
job opportunities for male and female production, 
clerical and laboratory staff. A continuou3 education 
training programme should be instituted. 

8.4 QUALIFICATION REQUIRED 

Apart from the special needs to train people in 
biotechnology, Table 8.4 summarises the qualification 
required from the workforce as a whole. 
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- Table 8.4 Qualifications of Personnel 

I Prior 
Experience 

Grade/Post School Years 

I ~ 

Chief Executive Graduate 10 - 15 

' , Directors Graduate 10 

Managers Graduate 5 - 10 

Technicians Graduate 5 1 

I Skilled Workers 
or Diploma 
Trained 5 

I 8.5 ORGAJllSATION CHARTS 

Figure 8.5 outlines the likely orgnaisation chart for 

- I 
all options. 

Ficpire 1.5 Orqanisaticm amt 

I Chief Executive 
: 

I 

I Sales Dira:tor Technical Director Sales Director rinarice Director 
, Bulk Products DosaGe Products 

! (;_v~rc. } 

~l I 
I l I i ' 1. I 

' 
l 

!l.anaqer Production Enqineeri!KJ Laboratory P.anaqer co.rcial Adlinistration 

!lanaqers l!anaqerS ~ mqer ~ ~ 

._, I STAFF STAFF STAFF STAFF 

\~ 

I 8.6 COS'.fS 

"" " I 
Please see Appendix 7-1 to 7-3 for details of salaries 
and employment costs. 
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SECTIOlf 9 

9.1 

9.1.1 

9.1. 2 

9.2 

9.2.1 

9.2.2 

- -~-

DATA ABO AC'rIVITIIS 

Options A and c of this project are really for medium 
sized bulk chemical and pharmaceutical products whilst 
option B is small to medium scale chemicals and 
pharmaceuticals, please see the bar chart which has 
been prepared (see Appendix 9-1) to provide a summary 
of the main actions required. 

~ollowing Philippine and international practice, the 
bar chart has been prepared under the following 
assumptions:-

The plant will start up in 1995 and build up to 
full capacity starting in 1997 

The project will be placed with an engineering 
contractor for implementation to provide a 
'turnkey' detailed design, supply and erection 

The contractor will be selected by open tender 
international before March 1993 

The contractor will be responsible for:-

any process licenses and process and plant 
guarantees 
design, engi~eering, procurement, shipment, 
installation and commissioning 
preparation of site 
buildings and civil engineering design and 
construction 
provision of utilities 

SELECTION OF PROJECT I"P1.pmr!'ATION SCHEDULE 

A company will have to be formed during 1992/3 
initially employing a skeleton staff of 2 or 3 persons 
tore-confirm the engineering, financial, marketing and 
technical proposals. This work should be completed by 
Spring 1993 at which time, contractors bids for the 
construction of the plant must be approved and lana 
purchased. 

Once the tender has been awarded, say by March 1992, 
the contractor will assume his main responsibilities 
fro construction but the new company will require the 
skeleton staff to monitor progress and to organise the 
recruitment and training of staff over the period 1994-
5. The main site preparation and building work will 
be in 1992 ready for equipment installation during 
1994. Commissioning of equipment will take place over 
the 1994-5 period. 
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--·- . --r-,,_p-,.-- --

PROJECT COST E5TDIATB 

The preliminary engineering design has been developed 
in sufficient detail to ensure that project :::osts - see 
Appendix 9-2 - are accurate to ±15t. Please refer to 
this Appendix for a complete discussion and analysis 
of the project cost estimates. 
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SECTION 10 

FIHNfCIAL gvALUATION : OPTION A 

10.l 

10. l. l 

10.1.Ll 

TQTM, INVES'l'MEll'l' COSTS 

'l<>tal Initial InvestJaellt costs 

':'he total initial investment cost of the proposed 
Option A has been estimated at P l, 657. 5 million, 
equivalent to approximately US$ 63 75 million. 74% of 
this total would be payable in foreign currency : 

Pesos '000 

Initial Fixed 
Investment costs 

Pre-Production 
Capital Expenditure 

Working capital 
(at full capacity) 

Total 

Foreign Local 
currency currency 

Total 
cost 

778,919 343,427 1,122,346 

388,594 22,589 411,183 

51,809 72,167 123,976 

1,219,322 438,183 1,657,505 

io.1.1.2 Further details regarding the above cost estimates are 
presented in sections 10.1.2 to 10.1.4 inclusive. 

10 .1. 2 

10. 1. 2 .1 

Initial Fixed Investment costs 

The initial fixed investment cost of option A may be 
broken down under five principal headings 

Pesos '000 

Land 
Site Preparation 
Structures/Civil Works 

Buildings and 
civil Works 
Auxiliary and 
service Facilities 

Sub-Total 

Incorporated Fixed 
Assets 

Foreign Local 
currency currency 

0 13,200 
0 7,150 

199,939 224,050 

0 30,925 

199,9:39 254,975 

55,876 0 

Total 
cost 

13,200 
7,150 

423,989 

30,925 

454,914 

55,876 
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10.1.2.2 

10.1.2.3 

10.1.2.4 

Pesos 'OOO 

Machinery and Equipment 
Production Machinery 
and E~ ·pment 
Ancillary Production 
Equipment 
Auxiliary Equipment 
Vehicles 
Service Equipment 

Sub-Total 

Foreign 
CUrrency 

212,325 

171,983 
138,796 

0 
0 

523,104 

Local 
currency 

19,304 

16,380 
12,618 
6,930 

12,870 

68,102 

- --.·-

Total 
Cost 

231,629 

188,363 
l~l,414 

6,930 
12,870 

591,206 

Total 778,919 343,427 1,122,346 

A detailed breakdown and explanation of the foreqoing 
is presented at Appendix 10-1, but the following points 
may be highlighted for ease of reference : 

a) The prices quoted for purchase of the factory 
site, project vehicles and office furniture and 
equipment have been based on information obtained 
in the Philippines. 

b) The capital cost estimates in respect of site 
preparation and development, buildings and civil 
works, proc~ss licensing and the production and 
auxiliary machinery and equipment have been taken 
directly from the detailed project costing set out 
in Appendix 9-2, converted into Pesos. 

c) Further provision has been made for payment of 10% 
customs duties on all imported items. 

d) All the cost estimates are quoted inclusive of an 
overall 10% contingency allowance. 

Although it is anticipated that th~ initial investment 
cost would be phased over three years, approximately 
78% would be incurred in 1994, this being the second 
year of project implementation : 

1993 
1994 
1995 

p 
p 
p 

174,648,000 = 
879,609,000 = 
68,089,000 = 

p 1,122,346,000 

15.6% 
78.4% 

6.0% 

Further details in this regard are set out in Appendix 
1 n-? .ihi.rh ;,J...,n o:;pl!tr:; Rach of the estimates into its 
foreign and local r;urrency (~ost r:ompor.::;;L.· .. 
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10.1.3 Pre-Production Capital Expenditures 

10 .1. 3 .1 The pre-production capital expenditures relating to 
Option A may also be broken down as follows : 

Pesos 'OOO Foreign Local Total 
CUrrency CUrrency Cost 

Pre-Investment Studies 8,580 0 8,580 
Preparatory 

Engineering Studies 24,539 0 24,539 
Management of Project 

Implementation 14,040 0 14,040 
Detailed Engineering 

and Tendering 226,512 0 226,512 
Supervision, Testing 

and Commissioning 71,796 8,835 80,631 
Recruitment and 

Staff Training 7,800 1,300 9,100 
Arrangements for 

supplies 0 520 520 
Arrangements for 

Marketing 0 2,080 2,080 
Build-up of Connections 0 1,300 1,300 
capital Issue Expenses 0 6,500 6,500 
Contingency Allowance 35,327 2,054 37,381 

Total 388,594 22,589 411,183 

10.1.3.2 The costs quoted in respect of the first five items 
specified have been taken directly from the detailed 
project costing set out in Appendix 9-2, converted 
into Pesos • The remaining expenditures have been 
estimated by reference to the information available, 
and separate provision has been made for an overall 
contingency allowance of 10%. 

10.1.3.3 It is expected that all these costs would be incurred 
prior to the start-up of operations and would, in fact, 
be phased almost equally over the 2-year implementation 
phase : 

1993 
1994 

p 208,758,000 = 
p 202,425,000 = 

p 411,183,000 

50.8% 
49.2% 

10.1.3.4 Once again, further details in thi~ regard are set out 
in Appendix 10-3, as is the split of the estimates into 
their foreign and local currency cost components. 
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10.l.~ W<>dtinq Canital ReqUireaent 

10 .1. 4 .1 The working capital requirements of the project for the 
5-year operational period from 1995 to 199~ inclusive 
are presented in Appendix 10-4, together with details 
as to how these have been calculated. However, the 
total initial investment cost includes provision for 
the net working capital requirement in 1997, given that 
the proposed plant would then be operating at its 
maximum of 91% capacity utilisation 

eurrent Assets 
a) Accounts Receivable 
b) Inventory 

Local Materials 
Imported Materials 
Spare Parts 
Work-in-Progress 
Finished Products 

b) cash in Hand 

Total current Assets 

eurrent Liabilities 
a) Accounts Payable 

Net worxing capital 

: 

p 30,811,000 

p 2,386,000 
p 45,509,000 
p 6,300,000 
p 28,201,000 
p 29,870,000 
p 5,629,000 

p 148,706,000 

p 24,730,000 

p 123,976,000 

10.1.4~2 Based on the information set out in Appendices 10-2 to 
10-4 inclusive, the investment costs incurred in each 
year of project implementation and operation from 1993 
through to 1999 are summarised in Appendix 10-5 for 
ease of reference. 

10.1.5 Total Assets Sche<iule 

10.1.5.l The initial asset value ot option A has been estimated 
at a total of just over P 1,682.2 million : 

Pesos '000 Foreign Local 
currency currency 

Total 
Cost 

Initial Fixed 
Investment Costs 778,919 343,427 1,122,346 

Pre-Production 
Capital Expenditure 388,594 22,589 411,183 

current Assets 
(at full capacity) 51,809 96,897 148,706 

Total 1,219,322 462,913 1,682,235 
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10 .1. 5. 2 The build-up in the asset value in each year of project 

implementation and operation from 1993 through to 1999 
is detailed in Appendix 10-6. 

:0.2 PROJECT FINAllCING 

10.2.1 Sources of Finance 

10.2.1.1 The financing arrangements proposed for Option A are 
as follows : 

10.2.1.2 

Pesos 'OOO Foreign Local 
currency currency 

Total 
Cost 

Equity Capital 
Project Promoters 
Financial Agencies 

Long-Term Borrowings 
Foreign Currency 
Local currency 

current Liabilities 

0 403,736 
269,158 0 

938,787 0 
0 45,824 

403,736 
269,158 

938,787 
45,824 

(at full capacity) 11,377 13,353 24,730 

Total 1,219,322 462,913 1,682,235 

The financing plan has been formulated by reference to 
five main assumptions : 

a) 

b) 

C) 

The project would be required to conform to the 
standard guidelines set by the Central Bank of the 
Philippines with regard to suggested debt : equity 
ratios. Borrowings have therefore been limited 
to a maximum of 60% of the total requirement for 
project finance, the balance of 40% being covered 
by equity subscriptions by local promoters and 
external financial institutions or agencies. 

It is anticipated that, whilst the involvement of 
the latter would be welcomed, the government would 
wish to ensure that the local project promoters 
retained an overall majority interest of 60%. The 
participation of external partners in the sharP. 
capital has accordingly been limited to 40%. 

77% of the foreign currency investment in the 
initial assets of the project would be funded by 
medium term foreign currency loan facilities. 
These would bear interest at an average rate of 
8% per annum, and would be repayable over six 
years (inclusive of a grace period of one year). 
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d) 

e) 

. -.-

Just under 10% of the local currency investment 
in the initial assets of the project would be 
funded by Peso loan facilities. These would bear 
interest at an average rate of 25% per annum, and 
~ould be repayable over four years (inclusive of 
a grace period of one year). 

The balance of the working capital requirement 
would be covered by the provision made for current 
liabilities (that is, accounts payable). 

10.2.1.3 on the basis of the foregoing, the debt : equity ratio 
would amount to an acceptable 1.46 : 1 at the outset. 

10.2.1.4 

10.2.1.5 

10.3 

10.J.l 

The initial financing plan for Option A is presented 
in Appendix 10-7, from which it may be noted t.~at the 
prospective shareholders would be required to subscribe 
for their shares in full during 1993, the foreign 
currency loans would be drawndown in full by mid-1995 
and the local currency loans would be drawndown in full 
by mid-1996. This would ensure that the project had 
sufficient funds to cover the anticipated expenditure 
on investment items, including working capital, during 
both the implementation phase and the build-up to full 
capacity utilisation in 1997. 

Given the terms and conditions which have been assumed 
in respect of the foreign and local currency loans, and 
which are specified above, the annual ~inancial costs 
may be estimated as follows : 

Pesos '000 

1995 
1996 
1997 
1998 
1999 

Forex Loan 
Facilities 

75,103 
67,592 
52,572 
37,552 
22,531 

PRQQUCTION COSTS 

Total Production Costs 

Peso Loan 
Facilities 

0 
11,456 

9,547 
5,728 
1,909 

.:otal 
Interest 

75,013 
79,048 
62,119 
43,280 
24,440 

10.J.l.l Separate schedules summarising total production costs 
under their individual cost headings, and itemising 
these in detail, are set out in Appendix 10-8a and Sb 
respectively. comprehensive notes on the assumptions 
used in compiling these figures are included therein, 
but a number of points may be highlighted for ease of 
reference : 
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a) 

b) 

c) 

d) 

e) 

f) 

g) 

h) 

i) 

j ) 

k) 

- -..-

Expenditures on raw material inputs and utilities 
have been calculated by reference to the detailed 
production schedule prepared, and specified usage 
and cost figures per individual input. In the 
case of imported materials, provision has been 
made for payment of 10% customs duties. 

It is anticipated that Option A would employ a 
total of 108 direct production staff, and a 
further 79 laboratory and engineering staff. 

In recognition of the fact that the extent and 
cost of servicing needs would increase over time, 
a 5% compound growth factor has been built into 
the provision ~ade for importation of replacement 
spare parts. 

Other factory overheads include provision for 
repairs and maintenance and expenditure on 
protective clothing and sundry consumable items 
(such as cleaning materials, lubricants, etc). 

It is anticipated that Option A would employ a 
team of 10 senior managers, plus a further 34 
administration and other personnel (including 
secretarial and clerical staff, storekeepers, 
security officers and drivers). 

Administrative overheads include provisions in 
respect of the cost of insurance, office supplies, 
communications, land/property charges, licences, 
fees, travel/transport and sundry other items 
which are not separately specified, such as staff 
canteen and medical expenses. 

Separate provision has been made for the cost of 
technology transfer in connection with the strain 
development programme for penicillin productior •• 

It is anticipated that Option A would employ a 
total of 44 sales and distribution staff, both 
within the factory complex and in the field. The 
great majority of this number would be engaged in 
the marketing of final dosage forms. 

Other sales and distribution costs include product: 
promotion and advertising, travel and transport, 
off ice rental and sales commissions. 

Full details of the financial costs assumed are 
set out in section 10.2.1.~ above. 

Depreciation in respect of the proposed investment 
has been calculated on a straight line basis in 
accordance with the following rates : 
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Buildings and Civil Works 
Production and Auxiliary Equipment 
Vehicles 
Service Equipment 
Incorporated Fixed Assets and Pre

Production capital Expenditures 

5% 
: 5% 

20% 
10% 

20% 

- ---

10.J.1.2 Total production costs in 1997, when the factory would 
be operating at its maximum capacity utilisation of 
91%, may be summar~sed as follows : 

Pesos '000 Foreign Local Total 

currency currency cost 

Direct Inputs 
Raw Materials 136,526 85,913 222,439 

Utilities 0 74,324 74,324 

Direct Manpower 0 10,180 10,180 

Factory overheads 
Manpower 0 7,800 7,800 

Replacement spares 12,599 0 12,599 

Other overheads 0 11,064 11,064 

Factory costs 149,125 189,281 338,406 

Admin. overheads 
Manpower 0 5,050 5,050 

other overheads 0 14,980 14,980 

Sales/Distribution 
Manpower 0 6,285 6,285 

Other costs 0 5,014 5,014 

Operating costs 149,125 220,610 369,735 

Financial Costs 52,572 9,547 62,119 

Depreciation 0 147,400 147,4CO 

Production costs 201,697 377,557 579,254 

--
10.3.2 Unit costs 

10.J.2.l With regard to the unit costs of the various products 
to be manufactured in terms of Option A, these have 
been estimated on the basis of the cost of their direct 
inputs only and are as follows : 

Penicillin 
Raw Materials 
Utilities 

Total Input cost 

p 
p 

p 

636.30 per kg 
268.70 per kg 

905.00 per kg 
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6-APA 
Penicillin 
Gther Materials 
Utilities 

Total Input Cost 

Allpicillin 
6-APA 
Other Materials 
Utilities 

Total Input cost 

Amoxycillin 
6-APA 
Other Materials 
Utilities 

Total Input Cost 

Cloxacillin 
6-APA 
Other Materials 
Utilities 

Total Input cost 

P 1,679.68 per kg 
P 231.27 per kg 
P 5.45 ~er kg 

P 1,916.40 per kg 

P 1,247.89 per kg 
P 651.74 per kg 
P 81.50 per kg 

P 1,981.13 per kg 

P 1,235.18 per kg 
P 691.13 per kg 
P 81.50 per kg 

P 2,007.81 per kg 

P 1,077.98 per kg 
P 763.44 per kg 
P 48.20 per kq 

P 1,889.62 per kg 

- ----

10.J.2.2 comparison of these unit costs with the anticipated 
maximum selling prices highlights the fact that, on the 
basis of the cost and market information available, the 
project would, in fac~, be unable to charge prices for 
either Pen-G feedgrade or 6-APA which would cover their 
input costs alone. Both these products would therefore 
be produced at a gross loss, whilst the gross margins 
on all other products would range from 1% on ampicillin 
to a maximum (and acceptable) 34% on cloxacillin 

per kq 

Pen-G (feedgrade) 
Pen-G (clinical) 
6-APA 
Ampicillin 
Amoxycillin 
Cloxacillin 

Input 
cost 

905 
905 

1,916 
1,981 
2,008 
1,890 

Sales 
Price 

650 
1,300 
1,794 
2,002 
2,340 
2,860 

Gross 
Margin 

(255) 
395 

(122) 
21 

332 
970 

' Margin 

(39%) 
30% 

( 7%) 
1% 

14% 
34% 
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l. 0 • .; FINAlf CIAL EYAWATION 

10.4.1 Financial Projections 

10 . .;.1.1 The projected net income statement in respect of the 
operations of Option A over a 5-year period from 1995 
to 1995 inclusive is presented at Appendix 10-9. The 
corresponding cash flow table for financial planning 
and the projected balance sheets for the project are 
set out in Appendices 10-10 and 10-11 respectively. 

io • .;.1.2 Attention may be drawn to three principal points in 
connection with these financial projections : 

a) Option A would record ~n operating loss in each 
of the five years under review, due to the fact 
that input costs in respect of 6-APA in particular 
exceed the selling price assumed. 

b) The accumulated losses would exceed the equity 
capital by the third year of operation, at which 
point the project would be technically bankrupt. 
By the end of the 5-year period, the accumulated 
losses would total nearly P 1,225 million, this 
being equivalent to approximately 75% of the total 
initial investment cost • 

c) The cash deficit on operations alone would average 
nearly P 257 million per annum. By the end of the 
5-year period, the cumulative cash shortfall would 
total over P 1,290 million. 

10.4.1.3 For the sake of completeness, the key financial ratios 
for Option A once full capacity utilisation has been 
achieved (in 1997) are detailed below : 

Simple Rate of Return 
Total Investment 
Equity Capital 

Break-Even Analysis 
% Increase in Sales 

Debt : Equity Ratio 
Including cash Shortfall 

current Ratio 

Debt Service coverage Ra :.io 

(11.6%) 
(37.7%) 

.t,134.2\ 

2.0 

0.2 

(0.4) 

10.4.1.4 Appendix 10-12 details the cash flow tables in respect 
of both total investment and equity capital which form 
the basis for the internal rate of return analysis and 
computation of the net present value of the project : 
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Internal Rate of Return 
Total Investment 
Equity capital 

Net Present Value @ 19% 
Total Investment 
Equity Capital 

sensitivity .Analysis 

... r '~ - -

(17.4%) 
(32.4%) 

- --.-

P 1,194.5 mn) 
P 925.2 mn) 

10.4.2.l In order to assess the sensitivity of the project to 
those factors most likely to have a direct impact on 
profitability and cash flow, two alternative scenarios 
based on different revenue and cost assumptions were 
prepared. In each case, the object of the exercise was 
to ascertain what changes would be necessary to enable 
Option A to break-even by the end of the 5-year period 
under review : 

Analyc;is I 
Sales prices would have to increase by a minimum 
of 48% over and above the levels assumed. 

Analysis II 
The cost of all direct factory inputs, including 
raw materials, utilities, manpower and other 
factory overheads, would have to be reduced by not 
less than 50% from the levels assumed. 

10 . .;. 2. 2 The results of both sensitivity analyses are summarised 
below for ease of reference 

simple Rate of Return 
Total Investment 
Equity Capital 

Break-Even Analysis 
% of Sales in Year 5 

Debt : Equity Ratio 
r~cludinq cash Shortfall 

current Ratio 

Debt Service Coveraqe Ratio 

Analysis I 

0.2% 
(3.2%) 

98.6% 

1.2 

0.2 

0.6 

Analysis II 

o.7% 
(2.0%) 

94.9% 

1.1 

0.2 

0.6 

10.~.2.J With regard to the internal rate of return analysis, 
this was recalculated over a full 15-year period of 
operations in order to provide a more representative 
overview of the project : 
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Analysis I Analysis II 

Internal Rate of Return 
Total Investment 5.4% 6.7% 

Equity Capital 4.7% 6.3% 

Net Present Value @ 19% 
Total Investment (P 850 mn) (P 751 mn) 

Equity Capital (P 637 mn) (P 539 mn) 

The foregoing serves to underline the fact that Option 
A would not be a feasible proposition, either under 
present-day circumstances, or in a situation where the 
underlying revenue and cost asswnptions governing 
profitability could be dramatically improved. On this 
basis, the project should not be given further serious 
consideration. 
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SECTION 11 

FINANCIAL EVALQATION : OPTION B 

11 • l TOTAL INVF.S'l'MEM'l' COSTS 

11.1.1 Total Initial Invest:aent costs 

11.: .1.1 The to·tal initial investment cost of the proposed 
Option B has been estimated at P 632.5 million, 
equivalent to approximately US$ 24.33 million. 69% of 
this total would be payable in foreign currency : 

Pesos '000 Foreign Local Total 
currency currency cost 

Initial Fixed 
Investment costs 154,548 123,780 278,328 

Pre-Production 
capital Expenditure 206,094 19,008 225,102 

working capital 
(at full capacity) 78,055 51,035 129,090 

Total 438,697 193,823 632,520 

11.1.1.2 Further details regarding the above cost estimates are 
presented in sections 11.1.2 to 11.1.4 inclusive. 

i1.1.2 Initial Fixed Invest:ment costs 

11.1.:.1 The initial fixed investment cost of Option B may be 
broken down under five principal headings : 

Pesos '000 

Land 
Site Preparation 
structures/Civil Works 

Buildings and 
civil works 
Auxiliary and 
service Facilities 

sub-Total 

Incorporated Fixed 
Assets 

Foreign 
currency 

0 
0 

)0,148 

0 

30,148 

856 

r..ocal 
currency 

6,600 
2,145 

68,10'.l 

18,590 

86,693 

0 

Total 
cost 

6,600 
2,145 

98,251 

10,590 

116,841 

856 
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Pesos '000 Foreign Local Total 
currency cost currency 

Machinery and Equipment 
Production Machinery 
and Equipment 47,545 4,323 51,868 
Ancillary Production 
Equipment 39,541 3,765 43,306 

Auxiliary Equipment 36,458 3,314 39,77~ 

Vehicles 0 6,930 6,930 

Service Equipment 0 10,010 10,010 

sub-Total 123,544 28,342 151,886 

Total 154,548 123,780 278,328 

A detailed breakdown and explanation of the foregoing 
is presented at Appendix 11-1, but the following points 
may be highlighted for ease of reference : 

a) The prices quoted for purchase of the factory 
site, project vehicles and office furniture and 
equipment have been based on information obtained 
in the Philippines. 

b) 

c) 

d) 

The capital cost estil'lates in respect of site 
preparation and development, buildings and civil 
works, process licensing and the production and 
auxiliary machinery and equipment have been taken 
directly from the detailed project costing set out 
in Appendix 9-2, converted into Pesos. 

Further provision has been made for payment of 10% 
customs duties on all imported items. 

All the c:>st estimates are quoted i:-iclusive of an 
overall 10% contingency allowance. 

11.1.2.3 Although it is anticipated that the initial investment 
cost would be phased over three years, approximately 
80% would be incurred in 1994, this being the second 
year of proiect implementation : 

1993 
1994 
1995 

p 46,642,000 = 
p 221,919,000 -
p 9,767,000 = 

p 278,328,000 

16.8% 
79.7% 

3.5% 

11.1.2.4 further details in this regard are set out in Appendix 
11-2, which also splits each of the estimates into its 
foreign and local currency cost components. 
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Pre-Pro<iuction Capital Expenditures 

The pre-production capital expenditures relating to 
option B may also be broken down as follows : 

Pesos '000 

Pre-Investment Studies 
Preparatory 

Engineering Studies 
Management of Project 

Implementation 
Detailed Engineering 

and Tendering 
Supervision, Testing 

and Commissioning 
Recruitment and 

staff Training 
Arrangements for 

Supplies 
Arrangements for 

Marketing 
Build-up of Connections 
Capital Issue Expenses 
Contingency Allowance 

Total 

Foreign 
eurrency 

4,290 

12,269 

7,020 

113,256 

42,723 

7,800 

0 

0 
0 
0 

18,736 

206,094 

Local 
currency 

0 

0 

0 

0 

5,580 

1,300 

520 

2,080 
1,300 
6,500 
1,728 

19,008 

Total 
Cost 

4,290 

12,269 

7,020 

113,256 

48,303 

9,100 

520 

2,080 
1,300 
6,500 

20,464 

22!=,102 

11.l.J.2 The costs quoted in respect of the first five items 
specified have been taken directly from the detailed 
project costing set out in Appendix 6-**, converted 
into Pesos. The remaining expenditures have been 
estimated by reference to the information available, 
and separate provision has been made for an overall 
contingency allowance of 10%. 

11.1.3.3 It is expected that all these costs would be incurred 
prior to the start-up of operations and would, in fact, 
be phased almost equally over the 2-year implementation 
phase : 

1993 
1994 

p 107,138,000 = 
p 117,964,000 = 

p :7.25,102,000 

47.6% 
52.4% 

11.1.3.4 once again, further details in this regard are set out 
in Appendix ll-3, as is the split of the estimates into 
their foreign and local currency cost components. 
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11.1.4.1 

11.l.4.2 

11. l. 5 

11.1.5.1 

- -.-

Working capital Reqyireaent 

The working capital requirements of the project for the 
15-year operational period from 1995 to 2009 inclusive 
are presented in Appendix 11-4, together with details 
as to how these have been calculated. However, the 
total initial investment cost includes provision for 
the r.~t working capital requirement in 1997, when the 
proposed plant would be operating at 70.5% capacity 
utilisation : 

CUrrent Assets 
a) Accounts Receivable 
b) Inventory 

Local Materials 
Imported Materials 
Spare Parts 
Work-in-Progress 
Finished Products 

b) Cash in Hand 

Total current Assets 

CUrrent Liabilities 
a) Accounts Payable 

Met Working Capital 

p 23,354,000 

p 
p 76,567,000 
p 1,488,000 
p 21,613,000 
p 22,447,000 
p 3,142,000 

p 148,611,000 

p 19,521,000 

p 129,090,000 

Based on the information set out in Appendices 11-2 to 
11-4 ~.nclusive, the investment costs incurred in each 
year of project implementation and operation from 1993 
through to 2009 are summarised in Appendix 11-5 for 
ease of reference. 

Total A5sets Sche<iule 

The initial asset value of Option B has been estimated 
at a total of just over P 652 million : 

Pesos '000 

Initial Fixed 
Investment Costs 

Pre-Production 
Capital Expenditure 

Current Assets 
(at full capacity) 

Total 

Foreign Local Total 
currency eurrency Cost 

154,548 123,780 278,328 

206,094 19,008 225,102 

78,055 70,556 148,611 

438,697 213,344 652,041 

----~---~ 
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11.2.1..l 

11.2.l.2 

~- .... - . --,-

The build-up in the asset value in each year of project 
implementation and operation from 1993 through to 2009 
is detailed in Appendix 11-6. 

PROJECT FINANCIHG 

Sources of Finance 

The financing arrangements proposed for Option B are 
as follows : 

Pesos 'OOO 

Equity Capital 
Project Promoters 
Financial Agencies 

Long-Term Borrowings 
Foreign Currency 
Local Currency 

Current Liabilities 
(at full capacity) 

Total 

Foreign 
CUrrency 

0 
104,326 

315, 229 
0 

19,142 

438,697 

Local 
currency 

156,490 
0 

0 
56,475 

379 

213,344 

Total 
cost 

156,490 
104,326 

315,229 
56,475 

19,521 

652,041 

The financing plan has been formulated by reference to 
five main assumptions : 

a) The project would be required to conform to the 
standard guidelines set by the Central Bank of the 
Philippines with regard to suggested debt : equity 
ratios. Borrowings have therefore been limited 
to a maximum of 60% of the total requirement for 
project finance, the balance of 40% being covered 
by equity subscriptions by local promoters and 
external financjal institutions or agencies. 

b) It is anticipated that, whilst the involvement of 
the latter would be welcomed, the government would 
wish to ensure that the local project promoters 
retained an overall majority interest of 60%. The 
participation of external partners in the share 
capital has accordingly been limited to 40%. 

C) 72% of the foreign currency inve·,tment in the 
initial assets of the project would be funded by 
medium term foreign currency loan facilities. 
These would bear interest at an average rate of 
8% per annum, and would oe repayable over six 
years (inclusive of a grace period of one year). 
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Just over 26% oi the local currency investment 
in the initial assets of the project would be 
funded by Peso loan facilities. These would bear 
interest at an average rate of 25\ per annu., and 
would be repayable over four years (inclusive of 
a grace period of one year). 

The balance of the working capital requirement 
would be covered by the provision made for current 
liabilities (that is, accounts payable). 

11.2.1.3 On the basis of the foregoinq, the debt : equity ratio 
would amount to an acceptable 1.43 : 1 at the outset. 

11.2.1.4 The initial financing plan for Option B is presented 
in Appendix 11-7, from which it may be noted that the 
prospective shareholders would be required to subscribe 
for their shares in full during 1993, the foreign 
currency loans would be drawndown in full by mid-1995 
and the local currency loans would be drawndown in full 
by mid-1996. This would ensure that the project had 
sufficient funds to cover the anticipated expenditure 
on investment items, including working capital, during 
both the implementation phase and the build-up to 71% 
capacity utilisation in 1997. 

11.2.1.5 Given the terms and conditions which have been assumed 
in respect of the foreign and local currency loans, and 
which are specified above, the annual financial costs 
may be estimated as follows : 

11. 3 

Pesos 'OOO 

1995 
1996 
1997 
1998 
1999 
2000 

Forex Loan 
Facilities 

25,218 
22,696 
17,652 
12,609 
7,566 
2,522 

PBOOOCTIOH COSTS 

11.3.1 Total Production Costs 

Peso Loan 
Facilities 

0 
14,119 
11,765 
7,059 
2,353 

0 

Total 
Interest 

25,218 
36,815 
29,417 
19,668 
9,919 
2,522 

11.3.1.l Separate schedules summarising total production costs 
under their individual cost headinqs, and itemising 
these in detail, are set out in Appendix 11-Ba and Sb 
respectively. comprehensive notes on the assumptions 
used in compiling these figures are included therein, 
but a number of points may be highlighted for ease of 
reference : 
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a) 

b) 

c) 

d) 

e) 

f) 

g) 

h) 

i) 

j) 

. ---
Expenditures on raw material inputs and utilities 
have been calculated by reference to the detailed 
production schedule prepared, and specified usage 
and cost figures per individual input. In the 
case ot imported materials, provision has been 
made for payment of 10% custollS duties. 

It is anticipated that Option B would eaploy a 
total of 75 direct production staff, and a further 
32 laboratory and engineering staff. 

In rec~qnition of the fact that the extent and 
cost or servicinq needs would increase over time, 
a 5% compound growth factor has been built into 
the provision made for importation of replaceaent 
spare parts. 

Other factory overheads include provision for 
repairs and maintenance and expenditure on 
protective clothing and sundry cons\lllable items 
(such as cleaning materials, lubricants, etc). 

It is anticipated that Option B would employ a 
team of 10 senior managers, plus a further 34 
administration and other personnel (including 
secretarial and clerical staff, storekeepers, 
security officers and drivers). 

Administrative overheads include provisions in 
respect of the cost of insurance, off ice sappl ies , 
communications, land/property charges, licences, 
fees, travel/transport and sundry other itellS 
which are not separately specified, such as staff 
canteen and medical expenses. 

It is anticipated that Option B would employ a 
total of 44 sales and distribution staff, both 
within the factory complex and in the field. The 
great majority of this number would be enqaged in 
the marketing of final dosage forms. 

Other sales and distribution costs include product 
promotion and advertising, travel and transport, 
office rental and sales commissions. 

Full details of the financial costs assumed are 
set out in section 11.2.1.5 above. 

Depreciation in respect of the proposed investment 
has been calculated on a straiqht line basis in 
accordance with the followinq rates : 

Buildings and Civil works 
Production and Auxiliary Equipment 
Vehicles 
service Equipment 
Incorporated Fixed Assets and Pre

Production Capital Expenditures 20% 
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Total production costs in 1997, when the factory would 
be operating at a capacity utilisation of 71\, may be 

summarised as follows : 

Pesos •ooo 

Direct Inputs 
Raw Materials 
Utilities 

Direct Manpower 
Factory overheads 

Manpower 
Replacement Spares 
Other overheads 

Factory Costs 

Adllin. overheads 
Manpower 
Other overheads 

Sales/Distribution 
Manpower 
Other costs 

operating Costs 

Financial costs 
Depreciation 

Production costs 

Foreign 
currency 

229,701 
0 
0 

0 
2,976 

0 

232,677 

0 
0 

0 
0 

232,677 

17,652 
0 

250,329 

Local 
currency 

0 
4,549 
7,540 

3,680 
0 

10,907 

26,676 

5,050 
4,965 

6,285 
4,594 

47,570 

11,765 
60,168 

li9,503 

Total 
cost 

229,701 
4,549 
7,540 

3,680 
2,976 

10,907 

259,353 

5,050 
4,965 

6,285 
4,594 

280,247 

29,417 
60,168 

369,832 

11.3.2 Unit costs 
10.3.2.l With regard to the unit costs of the various products 

to be manufactured in terms of Option B, these have 
been estimated on the basis of the cost of their direct 
inputs only and are as follows : 

6-APA 
Penicillin 
Other Materials 
Utilities 

Total Input cost 

J.-picillin 
6-APA 
Other Materials 
Utilities 

Total Input cost 

P 1,198.58 per kg 
P 231.27 per kg 
P 5.45 per kg 

P 1,435.30 per kg 

p 
p 
p 

934.61 per kg 
651. 74 per kg 
81.50 per kg 

P 1,667.85 per kg 
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11.4.1 

1-.,,.,_ - - -,.-

Comparison of these unit costs with the anticipated 
maximwa selling prices highlights the fact that, on the 
basis oi the cost and market information available, the 
gross margins on 6-APA and ampicillin would probably 
be unacceptably low at 20% and 17% respectively. Only 
amoxycillin and cloxacillin could be produced and sold 
at a reasonable gross profit in relation to their input 
cost, with margins of 27% and 43% respectively 

per kg Input sales Gross ' cost Price Margin Margin 

6-APA 1,435 1,794 359 20% 
Ampicillin 1,668 2,002 334 17% 
Amoxycillin 1,698 2,340 642 27% 
Cloxacillin 1,619 2,860 1,241 43% 

PIKNICIAL EVALIJATIOM 

t:inA~isal fr:ojecti2.,1i. 

11.4.1.l The projected net income statement in respect of the 
operations of Option B over a 15-year period from 1995 
to 2009 inclusive is presented at Appendix 11-9. The 
corresponding cash flow table for financial planning 
and the projected balance sheets for the project are 
set out in Appencices 11-10 and 11-11 respectively. 

11.4.1.2 Attention may be drawn to a number of principal points 
in connection with these financial projections : 

a) Option B would record a gross loss in each of the 
first five years of operation, the extent of which 
would steadily reduce in line with the increased 
production of the semi-synthetics in particular. 
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b) Thereafter, the overall increase in production 
would result in pre-tax profitability increasing 
steadily from a figure of P 50.8 million in the 
year 2000 to nearly P 90 million by 2009. 

C) 

d) 

Net profits after tax would range from 9% in the 
year 2001 to a maximum of 11.5% by the end of the 
project period. 

Accumulated losses would peak at just over ? 250. 4 
million in 1999, and revenue reserves would only 
become positive six years later. However, by the 
end of the 15-year project period, accumulated 
profits would total nearly P 92.J million. 

e) The cumulative cash shortfall would peak at just 
over P 285.1 million in the year 2000. Given the 
reasonably strong positive cash flow thereafter, 
an overall cash surplus would be recorded as from 
2006, and total cash balances would exceed P 92 
million by the end of the project period. 

f) The revenue and cash reserves of Option B would 
be such that 80% of profits after tax could be 
distributed as dividends as from the year 2007. 

11.4.1.J The key financial ratios for Option B when operating 
at approximate break-even and 71% capacity utilisation 
in 1999, and at 92% of capacity in 2005 are detailed 
below : 

1999 2005 
Simple Rate of Return 

Total Investment (0.1%) 7.1% 
Equity Capital (4.0%) 18.4% 

Break-Even Analysis 
% of Sales 100.5% 45.6% 

Debt : Equity Ratio 
Including Cash Shortfall 0.2 n/a 

Current Ratio 0.5 2.9 

Debt Service coverage Ratio 0.5 n/a 

11.4.1.4 Appendix 11-12 details the cash flow tables in respect 
of both total investment and equity capital which form 
the basis for the internal rate of return analysis and 
computation of the net present value of the project 

Internal Rate of Return 
Total Investment 
Equity Capital 

2.9, 
1.7\ 
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Net Present Value @ 19\ 
Total Investment 
Equity Capital 

Net Present Value @ 15\ 
Total Investment 
Equity Capital 

Pay-Back Period 

11 . .;.2 Sensitivity Analysis 

(P 342.9 llll) 
(P 277.5 mn) 

: (P 313.0 llll) 
: (P 266.9 1111) 

13.5 years 

- ------

11.4.2.1 In order to assess the sensitivity of the project to 
those factors most likely to have a direct iapact on 
profitability and cash flow, two alternative scenarios 
based on different revenue and cost assUllptions were 
prepared. In each case, the object of the exercise was 
to ascertain what changes would be necessary to enable 
option B to achieve an internal rate of return on total 
investment of 19% 

Analysis I 
Sales prices would have to increase by a min1mUJl 
of 31% over and above the levels ass\llled. 

Analysis II 
The cost of all direct factory inputs, including 
raw materials, utilities, manpower and other 
factory overheads, ~ould have to be reduced by not 
less than 34% from the levels assUJDed. 

11 • .;. 2. 2 The results of both sensi ti vi ty analyses are sUJllllarised 
below for ease of reference (for comparative purposes, 
it may be noted that all figures relate to 1999) : 

Simple Rate of Return 
Total Investment 
Equity capital 

Break-Even Analysis 
% of Sales 

Debt : Equity Rati~ 
Including cash Shortfall 

current Ratio 

Debt Service Coverage Ratio 

Analysis I Analysis II 

16.5\ 
36.8% 

50.1% 

0.2 

15.2 

1. 7 

15.7\ 
34.5\ 

50.5\ 

0.3 

18.6 

1.6 

11.4.2.3 With regard to the internal rate of return analysis, 
and the calculation of the net present value of the 
project, these may be summarised as follows : 
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Analysis I Analysis II 

Internal Rate of Return 
Total Investment 19.1\ 19.0\ 
Equity capital 23.1\ 22.4\ 

Net Present Value @ 19% 
Total Investllent p 2 mn p l mn 
Equity Capital p 67 mn p 51 Ill\ 

Net Present Value @ 15\ 
Total Investment p 121 nm p 113 Jiil 

Equity Capital : p 167 mn p 141 Dill 

Pay-Back Period 5.5 years 5.5 years 

11.~.2.4 On the basis of the foregoing, Option B could only be 
considered a feasible proposition in circW1Stances 
whereby either : 

a) the under 1 ying revenue and/or cost assU11ptions 
governing profitability could be improved: or 

b) Considerably greater emphasis could be given to 
the in-house production of semi-synthetics, in 
order to reduce the volume of 6-APA offered for 
sale at what is undoubtedly an unattractive gross 
margin over input costs. 

11.~.2.5 However, success in this latter regard would depend 
upon the project being able to secure a larger share 
in what are already strongly competitive markets, and 
the potential for this is in some doubt (please refer 
to sections 3. 4. J. J and 3. 4. J. 4 dealing with market 
penetration). 

11.~.2.6 Looked at realistically, it may therefore be concluded 
that the chances for the successful implementation and 
operation of Option B would be marginal at best. 
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SECI'IOJI 12 

FIMNfCIAL EVALQATIOll : onIOll ~ 

12 . l 'l'Q'l'AL IlfVES'l'lllll'l' COSTS 

12.1.: Total Initial IDVes!Mnt costs 

12 .1.1.1 The total initial investment cost of the proposed 
Option C has been estimated at P 1, 462. 9 million, 
equivalent to approximately USS 56.3 million. 74\ Qf 
this total would be payable in foreign currency : 

Pesos '000 Foreign Local Total 
eurrency currency Cost 

Initial Fixed 
Investment Costs 698,152 299,442 997,594 

Pre-Production 
Capital Ex:penditare ))8, 490 22,383 360,873 

Working Capital 
(at full capacity) 41,757 62,643 104,400 

Total 1,078,399 384,468 1,4.62,867 

12.1.1.2 Further details regarding the above cost estimates are 
presented in sections 12.1.2 to 12.1.4 inclusive. 

12.l.2 Initial Fixe<f Investment Costs 

12.1.2.1 The initial fixed lnvestment cost of Option C may be 
broken down under five principal headings 

Pesos '000 Foreiqn Local Total 
CUrrency CUrrency Cost 

Land 0 13,200 13,200 
Site Preparation 0 7,150 7,150 
structures/Civil Works 

Buildings and 
civil Works 176,322 189,771 366,093 
Auxiliary and 
Service Facilities 0 29,853 29,853 

Sub-Total 176,322 219,624 395,946 

Incorpcrated Fixed 
Assets 55,876 0 55,876 
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Pesos 'OOO Foreign 
currency 

Local 
currency 

Total 
Cost 

Machinery and Equipment 
Production Machinery 
and Equipment 
Ancillary Production 
Equipment 

174,194 

152,964 
138,796 

0 
0 

15,837 

14,568 
12,618 
4,290 

12,155 

190,031 

167,532 
151,414 

4,290 
12,155 

Auxiliary Equipment 
Vehicles 
Service Equipment 

Sub-Total 465,954 59.468 525,422 

Total 698,152 299,442 997,594 

A detailed breakdown and explanation of the foregoing 
is presented at Appendix 12-1, but the following points 
may be highlighted for ease of reference 

a) 

b) 

c) 

d) 

The prices quoted for purchase of the factory 
site, project vehicles and office furniture and 
equipment have been based on information obtained 
in tne Philippines. 

The capital cost estimates in respect of site 
preparation and development, buildings and civil 
works, process licensing and the production and 
auxiliary machinery and equipment have been taken 
directly from the detailed project costing set out 
in Appendix 6-**, converted into Pesos. 

Further provision has been made for payment of 10% 
customs duties on all imported items. 

All the cost estimates are quoted inclusive of an 
overall 10% contingency allowance. 

12.1.2.J Although it is anticipated that the initial investment 
cost would be phased over three years, approximately 
78% would be incurred in 1994, this being the second 
year of project implementation : 

1993 
1994 
1995 

p 153,492,000 = 
p 781,213,000 = 
p 62,889,000 = 

p 997,594,000 

15.4% 
78.3% 

6.3% 

12.1.2.4 Further details in this regard are set out in Appendix 
12-2, which also splits each of the estimates into its 
foreign and local currency cost components. 
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Pre-Production Capital Experuiitures 

The pre-production capital expenditures relating to 
Option c may also be broken down as follows : 

Pesos '000 

Pre-Investment Studies 
Preparatory 

Engineering Studies 
Management of Project 

Implementation 
Detailed Engineering 

and 'Iendering 
Supervision, Testing 

and Commissioning 
Recruitment and 

Staff ':'raining 
Arrangements for 

Supplies 
Arrangements for 

Marketing 
Build-up of Connections 
Capital Issue Expenses 
Contingency Allowance 

Total 

Foreiqn Local 
currency Currency 

8,580 

20,449 

14,040 

188,760 

68,089 

7,800 

0 

0 
0 
0 

30,772 

338,490 

0 

0 

0 

0 

8,648 

1,300 

520 

2,080 
1,300 
6,500 
2,035 

22,383 

Total 
Cost 

8,580 

20,449 

14,040 

188,760 

76,737 

9,100 

520 

2,080 
1,300 
6,500 

32,807 

360,873 

12.1.3.2 The costs quoted in respect of the first five items 
specified have been taken directly from the detailed 
project costing set out in Appendix 9-2, converted 
into Pesos. The remaining expenditures have been 
estimated by reference to the information available, 
and separate provision has been made for an overall 
contingency allowance of 10%. 

12.1.3.3 It is expected that all these costs would be incurred 
prior to the start-up of operations and would, in fact, 
be phased almost equally over the 2-year implementa!:ion 
phase : 

1993 
1994 

p 178,487,000 = 
p 182,386,000 = 

p 360,873,000 

49.5% 
50.5% 

12.1.3.4 Once again, further details in this regard are set out 
in Appendix 12-3, as is the split of the estimates into 
their foreign and local currency cost components. 
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~:.:.4 Working Capital Requirewent 

12 .1. 4 .1 The working capital requirements of the project for the 
5-year operational period from 1995 to 1999 inclusive 
are presented in Appendix 12-4, together with details 
as to how these have been calculated. However, the 
total initial investment cost includes provision for 
the net working capital requirement in 1997, given that 
the proposed plant woc.ld then be operating at its 
maximum of 91% capacity utilisation 

CUrrent Assets 
a) Accounts Receivable 
b) Inventory 

Local Materials 
Imported Materials 
Spare Parts 
Work-in-Progress 
Finished Products 

b) Cash in Hand 

Total current Assets 

CUrrent Liabilities 
a) Accounts Payable 

Met working capital 

: 

p 26,527,000 

p 2,386,000 
p 36,145,000 
p 5,612,000 
p 24,898,000 
p 26,417,000 
p 4,489,000 

p 126,474,000 

~ 22,074,000 

p 104,400,000 

12.1.4.2 Based on the information set out in Appendices 12-2 to 
12-4 inclusive, the investment costs incurred in each 
year of project implementation and operation from 1993 
through to 1999 are sununarisad in Appendix 12-5 for 
ease of reference. 

12.1.5 Total A5sets SCbedule 

12.1.5.1 The initial dSset value of Option c has been estimated 
at a total of just over P 1,484.9 million : 

Pesos 1 000 Foreign Local Total 
currency currency Cost 

Initial Fixed 
Investment Costs 698,152 299,442 997,594 

Pre-Production 
Capital Expenditure 338,490 22,383 360,873 

current Assets 
(at full capacity) 41,757 84,71/ 126,474 

Total 1,078,399 406,542 1,484,941 
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12.:. 3. 2 The build-up in the asset value in each year of project 
implementation and operation from 1993 through to 1999 
is detailed in Appendix 12-6. 

12.2 PROJECT FIMAlfCilfG 

12.2.1 Sources of Finance 

12.2.:.1 The financing arrangements proposed for Option c are 
as follows : 

Pesos '000 Foreign Local Total 
eurrency Currency Cost 

Equity Capital 
Project Promoters 0 356,386 356,386 
Financial Agencies 237,590 0 237,590 

Long-Term Borrowings 
Foreign currency 831,773 0 831,773 
Local Currency 0 37,118 37,118 

Current Liabilities 
(at full capacity) 9,036 13,038 22,074 

Total 1,078,399 406,542 1,484,941 

12.2.1.2 The financing plan has been formulated by reference to 
five main assumptions : 

a) 

b) 

C) 

The project would be required to conform to the 
standard guidelines set by the Central Bank of the 
Philippines with regard to suggested debt : equity 
ratios. Borrowings have therefore been limited 
to a maximum of 60% of the total requirement for 
project finance, the balance of 40% being covered 
by equity subscriptions by local promoters and 
external financial insti~utions or agencies. 

It is anticipated that, whilst the involvement of 
the latter would be welcomed, the government would 
wish to ensure that the local project promoters 
retained an overall majority interest of 60%. The 
participation of external partners in the share 
capital has accordingly been limited to 40%. 

77% of the foreign currency investment in the 
initial assets of the project would be funded by 
medium term foreign currency loan f~cilities. 
These would bear interest at an average rate of 
8% per annum, and would be repayable over six 
years (inclusive of a grace period of one year). 

---~--

\ 

I 
I -



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
• 

d) 

e) 
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Just under 10% of the local currency investment 
in the initial assets of the project would be 
funded by Peso loan facilities. These would bear 
inter~st at an average rate of 25\ per annum, and 
would be repayable over four years (inclusive of 
a grace period of one year). 

The balance of the working capital requirement 
would be covered by the provision made for current 
liabilities (that is, accounts payable). 

12.2.1.3 on the basis of the foregoing, the debt : equity ratio 
would amount to an acceptable 1.46 : 1 at the outset. 

12.2.1.4 The initial financing plan for Option A is presented 
in A~pendix 12-7, from which it may be noted that the 
prospective shareholders would be required to subscribe 
for their shares in full during 1993, the foreign 
currency loans would be drawndown in full by mid-1995 
and the local currency loans would be drawndown in full 
by mid-1996. This would ensure that the project had 
sufficient funds to cover the anticipated expenditure 
on investment items, including working capital, during 
both the implementation phase and the build-up to full 
capacity utilisation in 1997. 

12.2.1.5 Given the terms and conditions which have been assumed 
in respect of the foreign and local currency loans, and 
which are specified above, the annual financial costs 
may be estimated as follows : 

Pesos '000 

1995 
1996 
1997 
1998 
1999 

Forex Loan 
Facilities 

66,542 
59,888 
46,580 
33,271 
19,962 

12.3 PRODQCTIQN CQSTS 

12.3.1 T9tal froduction Costs 

Peso Loan 
Faciliti· !S 

0 
9,280 
7,733 
4,640 
1,547 

Total 
Interest 

66,542 
69,168 
54,313 
37,911 
21,509 

12.3.1.1 Separate schedules summarising total production costs 
under their individual cost headings, and itemising 
these in detail, are set out in Appendix 12-Sa and Sb 
respectively. comprehensive notes on the assumptions 
used in compiling these figures are included therein, 
but a number of points may be highlighted for ease of 
reference : 
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b) 

C) 

d) 

e) 

f) 

g) 

h) 

i) 

j) 

k) 
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Expenditures on raw material inputs and utilities 
have been calculated by reference to the detailed 
production schedule prepared, and specified usage 
and cost fiqures per individual input. In the 
case of imported materials, provision has been 
made for payment of 10% customs duties. 

It is anticipated that Option c would employ a 
total of 61 direct production staff, and a further 
79 laboratory and engineering staff. 

In recognition of the fact ·hat the extent and 
cost of servicing needs would increase over time, 
a 5% compound growth factor has been built into 
the provision made for importation of replacement 
spare parts. 

Other factory overheads include provision for 
repairs and maintenance and expenditure on 
protective clothing and sundry consumable items 
(such as cleaning materials, lubricants, etc). 

It is anticipated that Option c would employ a 
team of 8 senior managers, plus a further 34 
administration and other personnel (including 
secretarial and clerical staff, storekeepers, 
security officers and drivers). 

Administrative overheads include provisions in 
respect of the cost of insurance, office supplies, 
communications, land/property charges, licences, 
fees, travel/transport and sundry other items 
which are not separately specified, such as staff 
canteen and medical expenses. 

Separate provision has been made for the cost of 
technology transfer in connection with the strain 
development programme for penicillin production. 

It is anticipated that Option C would employ only 
two sales staff within the factory complex. 

Other sales and distribution costs include product 
promotion and advertising, travel and transport. 

Full details of the financial costs assumed are 
set out in section 12.2.1.5 above. 

Depreciation in respect of the proposed investment 
has been calculated on a straight line basis in 
accordance with the following rates 

Buildings and civil Works 
Production and Auxiliary Equipment 
Vehicles 
Service Equipment 
Incorporated Fixed Assets and Pre

Production capital Expenditures 

5% 
5\ 

20\ 
10% 

20% 

\ 
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J - 12.3.l.2 Total production costs in 1997, ~hen the factory would 

I be operating at its maxi•Ull capacity utilisation of 
91\, may be summarised as follows : 

I Pesos '000 Foreign Loeal Total 
currency currency cost ~ 

_... I Direct Inputs 1 Raw Materials 108,434 85,913 194,347 
Utilities 0 70,543 70,543 1 

I Direct Manpower 0 5,840 5,840 
Factory overheads 

Manpower 0 7,800 7,800 

I 
Replacement Spares 11,223 0 11,223 
Other overheads 0 9,024 9,024 

Factory Costs 119,657 179,120 298,777 

I - Admin. overheads 
Manpower 0 4,550 4,550 

I 
Other overheads 0 13,681 13,681 

Sales/Distribution 
Manpower 0 680 680 

I 
Other Costs 0 635 635 

, Operating Costs 119,657 198,666 318,323 

I Financial costs 46,580 7,733 54,313 

' Depreciation 0 130,672 130,672 

I 
Production Costs 166,237 337,071 503,308 ., 

'~ I 12.3.2 unit Costs 

~ 
12.3.2.l With regard to the unit costs of the various products .. I to be manufactured in terms of Option A, these have 

been estimated on the basis of the cost of their direct 
inputs only and are as follows : 

I Penicillin 
Raw Materials p 636.30 per kg 
Utilities p 268.70 per kg 

I Total Input Cost p 905.00 per kg 

I 6-APA 
Penicillin p 1,679.68 per kg 

I 
Other Materials p 231. 27 per kg 
Utilities p 5.45 per kg 

Total Input Cost p 1,916.40 per kg 

I 
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12.3.2.2 

,_ - -.-

Comparison of these unit costs with the anticipated 
maximwa selling prices highlights the fact that, on the 
basis of the cost and market information available, the 
project would, in fact, be unable to charge prices for 
either Pen-G feedgrade or 6-APA which would cover their 
input costs alone. Both these products would therefore 
be produced at a gross loss, as against an acceptable 
30\ gross margin on clinical grades of Pen-G : 

per kg Input 
COst 

Pen-G (feedgrade) 905 
Pen-G (clinical) 905 
6-APA 1,916 

Sales 
Price 

650 
1,300 
1,794 

Gross 
Margin 

(255) 
395 

(122) 

' Margin 

(39%) 
30\ 

( 7\) 

12.4 FIJWICIAL EVALUATION 

12.4.1 Financial Projections 

12.4.1.1 The projected net income statement in respect of the 
operations of Option c over a 5-year period from 1995 
to 1995 inclusive is presented at Appendix 12-9. The 
corresponding cash flow table for financial planning 
and the projected balance sheets for the project are 
set out in Appendices 12-10 and 12-11 respectively. 

12.4.l.2 Attention may be drawn to three principal points in 
connection ~ith these financial projections : 

a) Option c would record an operating loss in each 
of the five years under review, due to the fact 
that input costs in respect of two out of three 
products exceed the selling price assumed. 

b) The accumulated losses would exceed the equity 
capital by the third year of operation, at which 
point the project would be technically bankrupt. 
By the end of the 5-year period, the accumulated 
losses would total nearly P 1,191 million, this 
being equivalent to approximately 81% of the total. 
initial investment cost. 

c) The cash deficit on operations alone would average 
nearly P 247 million per annum. By the end of the 
5-year period, the cumulative cash shortfall would 
total over P 1,238 million. 

12.4.1.J For the sake of completeness, the key financial ratios 
for Option c once full capacity utilisation has been 
achieved (in 1997) are detailed below : 
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12.4.l.4 

i2 • .;.2 

I "' ~ - -

Simple Rate of Return 
Total Investment 
Equity Capital 

Break-Even Analysis 
% Increase in sales 

Debt : Equity Ratio 
Including cash Shortfall 

current Ratio 

Debt service Coverage Ratio 

: 
: 

. . 
: 

- ----

1,344.2\ 

2.1 

0.2 

(0.5) 

Appendix 12-12 details the cash flow tables in respect 
of both total investment and equity capital which form 
the basis for the internal rate of return analysis and 
computation of the net present value of the project 

Internal Rate of Return 
Total Investment 
Equity capital 

Net Present Value @ 19% 
Total Investment 
Equity Capital 

Sensitivity Analysis 

: 
(19.6%) 
(J6.5%) 

( P 1,099.4 mn) 
( P 862.9 mn) 

i2 . .;.2.1 In order to assess the sensitivity of the project to 
those factors most likely to have a direct impact on 
profitability and cash flow, two alternative scenarios 
based on different revenue and cost assumptions were 
prepared. In each case, the object of the exercise was 
to ascertain what changes would be necessary to enable 
Option C to break-even by the end of the 5-year peri~d 
under review : 

Analysis I 
sales prices would have to increase by a minimum 
of 75% over and above the levels assumed. 

Analysis II 
The cost of all direct factory inputs, includinq 
raw materials, utilities, manpower and other 
factory overheads, would have to be reduced by not 
less than 62% from the levels assumed. 

i2 . .;.2.2 The results of both sensitivity analyses are summarised 
below for ease of reterence : 
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Si~ple Rate of Return 
Total Investment 
Equity Capital 

Break-Even Analysis 
% of Sales in Year 5 

Debt : Equity Ratio 
Including Cash Shortfall 

current Ratio 

Debt service coverage Ratio 

Analysis I 

0.3\ 
(2.8\) 

97.5% 

1.0 

0.3 

0.6 

- --..-

Analysis II 

0.1% 
(3.8\l 

100.8% 

1.0 

0.1 

0.6 

12.~.2.3 With reqard to the internal rate of return analysis, 
this was recalculated over a full 15-year period of 
operations in order to provide a more representative 
overview of the project : 

12 • .;.2.4 

~nternal Rate of Return 
Total Investment 
Equity Capital 

Net Present Value @ 19% 
Total Investment 
Equity Capital 

Analysis I Analysis II 

6.1% 
5.6% 

(P 687 mn) 
(P 500 mn) 

6.4% 
5.9% 

(P 651 mn) 
(P 460 m.n) 

The foregoing serves to underline the fact that Option 
c would not be a feasible proposition, either under 
present-day circumstances, or in a situation where the 
underlying revenue and cost assumptions governing 
profitability could be dramatically improved. On this 
basis, the project should not be given further serious 
consideration. 
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SECTIOM 13 

ECOlfOllIC AllALYSIS 

13.1 A5SESSllEMT OF QP1'ION5 

13.1.1 Option A 

13.l.l.l Option A comprises a fully inteqrated option covering 
all four stages in the manufacturing process, from the 
initial fermentation of penicillin, through to the 
production of the basic feedstock material 6-APA, and 
to production of a range of semi-synthetic penicillins 
in both bulk and final dosage form. 

13.1.1.2 On the basis of the financial evaluation of Option A 
presented in Section 10, it is considered that this 
would not be a feasible proposition in that the project 
would be unable to produce either penicillin or 6-APA 
at a competitive ex-factory price relative to imports. 
The sensitivity analyses undertaken confirmed that, 
even with a 48% increase in sales price or a 50% 
reduction in the cost of all direct factory inputs, 
Option A would do no better than break-even after a 
five-year operational period. 

13.1.2 Option B 

13.1.2.l Option B would leave out the process of fermentation, 
but would include all other stages in the manufacturing 
process based on the importation of Pen-G in bulk. 

13.1.2.2 on the basis of the financial evaluation of Option B 
presented in Section 11, it is considered that tt'le 
successful implementation and operation of this project 
would be dependent upon a combination of three factors 
in particular : 

an increase in ex-factory prices; 
a reduction in input costs; and 
an increase in the proportion of 6-APA processed 
into semi-synthetic penicillins at a higher value 
added to the project. 

13.1.2.J In view of the extent of existing competition in the 
domestic market for semi-synthetics, coupled with the 
fact that sales prices and input costs are effectively 
determined by international market conditions, the 
prospects for Option B would appear to be no better 
than marginal. 
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:J.:.3 Option c 

13.:.3.l Option C Mould concentrate on the first two stages in 
the manufacturing process, the initial fermentation of 
penicillin and the production of 6-APA for sale in 
bulk. 

lJ.:.3.2 On the basis of the financial evaluation of Option C 
presented in Section 12, it is considered that this 
proposition ~ould be the least feasible of all three. 
The sensitivity analyses undertaken confirmed that 
sales prices would have to increase by 75%, or direct 
factory inputs would have to reduce by 62\, for option 
c to do no better than break-even after a five-year 
operational period. 

' , ~ --' . """ ECQNOMIC AHAI.YSIS 

Given the non-viability of the project proposals, a 
detailed economic analysis was deemed inappropriate. 
For the sake of completeness, however, the following 
sections outline the impact of Option B in terms of 
total employment and the utilisation of domestic 
resources. 

13.:.1 Elaploywent 

:3.2.1.1 It is anticipated that Option B would employ a total 
of 195 members of staff, broken down as follows : 

Senior Manaqement 5 
Management 9 
Direct Production Staff 75 
Laboratory/Engineering Staff 32 
Administration/Other Personnel 34 
Sales Personnel 40 

195 

13.2.1.2 The total wage and salary cost has been estimated at 
approximately P 22.6 million per annum, broken down a5 
follows : 

Senior Manaqement 
Management 
Direct Production Staff 
Laboratory/Engineering Staff 
Administration/Other Personnel 
Sales Personnel 

p 2,800,000 
P 2,25G,000 
p 7,540,000 
p 3,680,000 
p 1,500,000 
p 4,785,000 

p 22,555,000 
\ 

t 

\ 

' ' 



\ 
-

,. 

' 

t 

I 
I 
I 
I 
I 
I 
I 

- I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

' 

., __ , --- - --.--

~J.2.2 ooaestic Resources 

13.:.2.1 Option B would be entirely dependent upcn imported raw 
material inputs, given that none of the che•icals ~sed 
in the production process for either 6-APA or the seai
synthetic penicillins could be obtained from domestic 
sources of supply. 

13 . .:. 2. 2 Utilisation of domestic resources would thus be limited 
to utilities and to such conswnable items as protective 
clothing, clear.ing materials, office supplies and the 
like. Total expenditure on these has been estimated 
as follows (in Pesos '000) : 

13.2.2.3 

Utilities 
Consumables 
Office Supplies 

1995 

2,076 
1,300 

650 

4,026 

1999 

6,389 
1,300 

650 

8,339 

2004 

7,769 
1,300 

650 

9,719 

2009 

9,372 
1,300 

650 

11,322 

In addition, the investment cost estimates assume that 
all the project vehicles, the office furniture and 
equipment and the canteen and medical facilities would 
be purchased from domestic suppliers. Provision has 
therefore been made for replacement investment during 
the operational period as follows (in Pesos '000) 

2000 

Vehicles 6,930 
Service Equipment 

6,930 

2005 

6,930 
10,010 

16,940 

' 
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PREFF.ASIBILITY STUDY - VOLIJllE II 

LIST OF APPEllQICF.S 

Terms of Reference 

Clinical Usage of Natural and Semi-synthetic 
Penicillins 
World Market for Pharmaceuticals 
World Market for Antibiotics 
Market for Antibiotics in the Philippines 
sources of Market Data : Supply statistics 
sources of Market Data : Demand Statistics 
Historic Growth Rates in the Market for Drugs 
in the Philippines 
Future Growth in Demand 
Evaluation of Data sources 
Forecast Future Demand for Penicillins 
Projected Sales and Market Penetration by 
Product 
Brands of Ampicillin and Amoxycillin 
Available in the Philippines 
Executive Order 
Current Tariff Policy in the Philippines 
Anticipated Future Levels of Tariff 
Protection 
Export Market Potential 
Indirect Export Possibilities 
Distribution Levels in the Philippines 
100 Largest Drug Manufacturers in the 
Philippines 
Trade Margins in the Philippines 
Alternative Sales and Marketing Strategies 
Marketing Strategy for Natural Penicillins 
Marketing Strategy for 6-APA 
Marketing Strategy for Bulk Semi-Synthetics 
Marketing strategy for Final Dosage Forms 
Projected Sales Revenue by Individual Product 
Projected Sales Revenue by tanufacturing 
Option 
Projected Sales Costs by Manufacturing Option 
Penicillin Pricing 
Production Schedule/Sales Forecast - Options 
A, B and c 
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4-2 
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5-4 

6-1 
6-2 
6-3 

7-1 
7-2 
7-3 

9-1 
9-2 

10-1 
10-2 
10-3 
10-4 
10-5 
10-6 
10-7 
10-8 
10-9 
.!.0-10 
10-11 
10-12 

11-1 
11-2 
11-3 
11-4 
11-5 
11-6 
11-7 
11-8 
11-9 
11-10 
11-11 
11-12 

l~-1 

j_2-2 
12-3 
12-4 
12-5 
12-6 
12-7 
12-8 
12-9 
12-10 
12-11 
12-12 

Supply Programme Option A 
Supply Proqramme Option B 
Supply Programme Option C 

Possible Locations for Penicillin Factory 
Location Map of RecoJIJ!lended Site 
Master Site Plan 
Light Industry and Science Park of the Philippines 

Flow Diagrams 
Typical Layout Pro-posals 
Equipment Lists 

Factory, Overhead and Sales cost Option A 
Factory, Overhead and Sales Cost Option B 
Factory, Overhead and Sales cost Option c 

Project Implementation Schedule (All Options) 
Project Cost Estimates 

Initial Fixed Investment costs : A 
Initial Fixed Investment cost Schedule : Option A 
Pre-Production Expenditure Schedule : Option A 
Calculation of Working Capital : Option A 
Total Investment Cost Schedule : Option A 
Total Assets Schedule : Option A 
Initial Financing Plan : Option A 
Production Cost Schedule : option A 
Net Income Sticement : Option A 
cash Flow Table for Financial Planning Option A 
Projected Balance Sheet : Option A 
cash Flow Tables : Option A 

Initial Fixed Investment vOsts : B 
Initial Fixed Investment cost Schedule : Option B 
Pre-Production Expenditure Schedule : Option B 
Calculation of Working capital : Option B 
Total Investment Cost Schedule : Option B 
Total Assets Schedule : Option B 
Initial Financing Plan : option B 
Production Cost Schedule : Option B 
Net Income Statement : option B 
Cash Flow Table for Financial Planning Option B 
Projected Balance Sheet : Option B 
cash Flow Tables : Option B 

Initial Fixed Investment Costs : C 
Initial Fixed Investment cost Schedule : Option C 
Pre-Production Expenditure Schedule : Option c 
Calculation ot Working Capital : Option c 
Total Investment Cost Schedule : Option c 
Total Assets Schedule : Option c 
Initial Financing Plan : option c 
Production Cost Schedule : Option c 
Net Income statement : Option c 
Cash Flow Table for Financial Planning Option C 
Projected Balance Sheet : Option c 
Cash Flow Tables : Option c 
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APPENDIX 1-1 
I. 

I 
ANNEX A 

Terms .of Reference ·c~OR) 
for 

the Pre-feasibility Study on the Establishment 
cf an Industrial Scale Penicillin ;-ermentation Plant· 

BACKGROUND 

The drug incustry in the 
tormulating and packaging industry. 

Philippines is largely a 
It is dependent en import~ 

a i 1 cf its 

Among the most ·vi ta 1 and s t_r a teg ic ;:rcduc ts of· this industry 
are anti~iotics whose ~aw ~at2rials a~e penicillin and semi~ 

' 

-i~!"'l.eti:: penicill~ns. I:n 1987, the_ Fhilip;:::ir.es imported an 
c~~:-egate value cf 117 :ens of penicillin and semi-synthetic 
~enicilli~s alcne will rise to 168 tens !::y 1995._· The ccntin~ou~ 

I and inc~easing demand fer anti!::ict~::s necessitates an initial 
et~crt toward seif-suffi::iency i:i the prcd~cticn of· 

I 
I 
I 
I 

~har~aceuticals. 

Semi-synthetic penicillin frcm i~~crted 6-Amino-penicillanic 
;.c.:.:: (6-A?A) is !::ei:-:g presently ;::r-oduced· !::y a local 
pharmaceutical ccmpa:iy, C~emfiel=s, which begun operations in 
1981. Frcm un initial ~~=cucticn vclu~e cf ~5 ~et~ic tens its 
prcducticn increased to ~5 metric tens in 1988. In 1982, this 
lccol ccmpany was granted µrctecticn by the Government. 
Zmportaticn cf semi-synt~e~i~ ~nti=iatics :hat are being produced 
in the ccuntry would be .!l:::wed :. ly if. the. landed ccst would be 
at ~east :c'l. lower t~an -t~e ~r~c~s cf t~e Chemfield ~rcduc~s. 

. . 
To ~ursue the objective cf. increasi~g self-sufficiency in 

-~armaceutical ~~eduction~;. ·the Philip?ine_ Government together 

I 
.. ~h UNIOC· an·d .with UNOP .f·...r~c£~g, .. under:.Cc.k. ~he prcj-ect entitled 

. ''.Phili.-:pin~·Ph·a.r:-mai::eutic.al Industry De-ielopme~t~ Study."· The 
studv identified t~e.· ~eed to further evaluate the local 

I 
I 
I 
I 
I 

' 

~reduction of penicillin G and 6~Hminc~Penicillanic Acid (6-APA). 
!nitial assessments tend tc indicate that ~reducing 6-APA from 
locally manufactured Penicillih G m~~: not be commercially 
attr-active. On the· other ~.and, full integrati_oi: (i.e. produ.:tion 
of semi-synthetic penicillins all the . way to formulation, 
packaging, and distribution of finished products} appears to 
offer mor-e commercial possibilities. . Howe~~r, ·th~ substantial 
investment reQuirements for- establishing an industrial scaJe 
~enicillin fermentation plant coupled with existing underutilized 
production iapacity for final dosage forms necessitates a deeper 
inquiry to ascertain the prospects of such a project. Hence, the 
government of the Philippines proposed a pre-feasibility study to 
be undertaken to investigate the financial .'lnd economic viability 
cf various options of upstream/downstream integration of 
antibiotics production • . . 
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A-2 

Such a pre-feasi=ility study wfll be useful to the 
Phili~pine Government in the formulation and implementation of 
policies to encourage local produ~tion of pharmaceutical raw 
materials. For interes~ed investors, the pre-feasibility study 
will provide basic data and inputs fer further analysis to come 
u~ with investment decisions. For financial institution; who may 
be tapped to provide loans to interested investors pursuing the 
project, the pre-feasi=ility study will provide an objective 

tasis for loan evalua'::.icn. 

!!. C:E:JECT!VES 

~ pre-feasibility s:udy is to 
t~e commercial profita=ility and 
fc~lcwing three options: 

be undertaken to investigate 
economic viability of the 

(a) P:-ccucticn 
penicillin, 
for~s 

-
Penicillin G, 

formulation and 

6-AFA, semi-synthetic 
packaging of dosage 

~=l !moortaticn ~- Penicillin G and production cf 6-APA and 
cownst:-eam ~:-c=ucts specified in (a) above. 

Cc) P:-c~uctio~ cf ?enicillin G and 6-APA only. 

~...,:.., rl d . "d I .. h G d ... _,, s'::u-Y .:..s e"'.c::ec'::.!:? ::.o prcvi. e ._ e -overnment an 
~oten:ial investor{~} with a rational decision making basis to 
choose from t~~ee c~ti=~~ in antibiotics production. 

A pre-feasibility study will be undertaken in accordan~e 
1-1i th the UNI DO manual fer feasibi 1 i ty studies on manufacturing •. 

The cutline of the stucy is as follows: 

Chapter ! Executive Summary 

II P:-cject Background and History 

III Study on the Production of Penicillin G, 6-
APA, Semi-Synthetic Penicillin, Formulation 
and Packaging of Dosage Forms 

A. 
a. 
c. 
o. 
E •. 

I' 

F .. 
G. 
H • ,. 

~arket and Plant Capacity 
Material and Imports 
Loe a tier· and Site 
Project Engineering 
Plant Or.ganization and Overhead Costs· 
Manpower 
Pr·oj ec t. Imp lemen ta tion 
Financ!al and Economic Evaluation 
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A-3 

Study an the Importation of Penicillin G and 
Production of 6-APA, and Packaging of Dosage 
Farms. (Thetas~ ·will be to undertake the 
same analyses as in III.A to III.H abqve) 

Study Production of Fen G and Producing 6-APA 
only. (The task will be to do the kind of 
analyses done in III.A to III.H above) 

VI Conclusions and Reccmmendations 

u~dertakir.g the analyses specified in Chapters 
:~e following aspects must be covered. 

II I, !V, 

~ARKET STUDY 

!. • !. C-et.er-mine 
;:rccuced in 
and assess 

the specific 
each stage 

the current 
fa~ each prcduct. 

type of products to be 
or integrated producticn 
level cf domestic cemand 

~ake ~rcject.icn fer the likely growth in the local 
demand fer each product fer the coming 15 years. 
Indicat.e clearly all the assumptions made and 
scur-ces cf information used in forecasting the 
demand of eac~ pr-cduct • 

Jeter-mine a cc,~etitive ex-factor-y price for- ~ach 
;:r-c:::uct, · · taking into · account the· existing 
international and domestic prices. Each pr-oduct 
should determine two sets of prices, one for the 
exter-nal market and other tor internal transfer 
pricing. Each price set-up should be justified by 
cetails of t~e pric2 build-up. 

Inves~igate Government incentives 
measures which influence the 
proposed products 

and protection 
p:icing -0t the 

1.5 Determine the most appropriate markets an~ 
distribution arrangement for each product sold to 
the external market 

l.6 If·. the export. potential exists: (a) assess 
potential export volume of selected products (b) 
identity the foreign markets (countries) ~nd (c) 
elaborate. the marketing strategy, proceclure~ and 
policies:' to be pursued tor export production of 
selected product~ to identified markets. 
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A-4 

PLANT CAPACITY 

On the basis of the- demand projection, export 
possibilities and any other appropriate criteria which 
should be defined, determine the plant capacity-in each 
stage of integrated operation, specifically: 

.2 .1 al Select optimum initial and 
procuction of Penicillin 
synthetic penicillin and 
forms (for Option I), or 

ful: capacity for 
G, 6-A?A, semi
formulated dosage 

bl Select optimum initial and full capacity for 
production cf 6-APA, semi-synt~etic 
ampicillin and formulated products (for 

cl 

Option IIJ, or 

Selec~ cptimum initial and 
production of Penicillin 
Opticn llil 

full capacity for 
G and 6-APA (for 

2.= State pcssibilities and previsions for ·tuture 
expansion ond product diversification if deemed 
necessary fer the above three options 

Setermine a feasible production programme for each 

prccuct. ~~ each opticn 

RAW r:AfERlALS 

3.1 Determine the annual reQuirement of the major raw 
materials to produce each product at each st~e 

3.2 !ndicate ~he quantities, specifications and 
sources cf alternative raw materials. Particular 
emphasis ~ust be given to determining the 
availability cf indigenous raw materials which may 
be used as substitute raw materials in the future 

3.3 Investigate source of raw materials if additional 
raw materials other than those produced 
internati:::nal ly would have to be procured to 
maintain an optimum level of production and 
explain if any particular nature of interm~diates 
procurement such as import duties, etc. 

3.4 ?repare a raw material procurement programme, 
taking· into account the production ot the tinished 
products at each production chain as well as 
additional ;·a.-. materials procured from outside of 
the integrated operation, it required. 
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A-5 

LOCATION AND SITE 

An appropriate location and site will be 
recommended for each option taking into account various 
determinants. Three different options for different 
site may be sug~ested, specifically: 

~.l List possible locations and describe them with 
respect to raw material and labor availability, 
proximity to market, infrastructure services, 
environmental considerations and any other 
additional relevant fact=rs 

4.2 Make recommendations fer the most suitable site 
within the recommended location indicating it on 
an appropriate map. State availability and 
estimated ccst of the optimum site as well as 
additional requirements for transportation, 
utilities and other servi=es and facilities. 

TECHNOLCGY AND PRO~ECI ENGINEERING 

The investigation will 
c~eraticn, ccmoare with 
different down-stream 

ccver impacts of integrated 
se~arate p~oduction cf 
products manufacturing 

s~e'=ifically: 

c:: ' 

c:: ,... --.. 

Outline the ~recess ~lcw and describe the selected 
technology for each level of production as well as 
fer an · inte~rJt2d cperati9n according to the 
specific requirements in each option. Justify t~e 
selection cf comparing with other available . forms 
of ~ct::on. for the sa-e -;:roduc"t, or ait~ative 
technologies. 

List and 
machinery 
stage of 
the item> 

s~ecify the types and si:es of maj~r 
and equi~ment to be installed at each 
~reduction and justify the selection of 

Describe the functions performed 
unit at each stag~ of production 

by each major 

5.4 Specify auxiliary capital eQuipment and prepare a 
list of spare par~~ required for each production 

5.5 Specify the necessary maintenance and repair 
facilities in an _ntegrated manner for each 
optio~J This investigation may cover some cost 
saving·_ from the common facilities used for 
aiffereot st3qes of production 

. -·----------
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A-6 

5.6 Select the most feasibla plan~ physical 
stating the basis for the choice 

layout, 

5.7 Prepare equipment layout drawings to scale for 
each production facility and auxiliary shops. 
State impact cf integration vis-a-v~s, the 
equipment layout and auxiliary shops e.g. whether 
auxiliary facilities can be · reduced due to 
integration cf different ~reduction facilities 

~.a Prepare funct~cnal char~s for process and material 
flew and draw energy =alance diagramme for each 
;:::roducti=n stage as well as in an integrated 
~anner, if the integra~ed f lcw diagramme would 
ciffer ~ubstantively f:--c~ the collection of the 
Cifferen~ Ccwn-s~~eam p~=cuction units 

c;: 9 S;:iecify .as mucn .as ;:::cssi~le building and other 

civil ent;ineering wcrk rec:;uirem~nts for the 

-;;:--oj ec t ':::-~Ken Ccwn i:"":t:= sire ;:::re~aration .and 

cevelc;:::~er.-:., =t.!i!Ci..ng, storage facilities etc. 
used for cifferent ccwn-St~te facilities ccmmcn!v 

.'-f the site is finally 

~-...:e 1 ~nd c-:.:-:er 
s~~~e c· ~rccucticn 

utility 
unit as 

Specify t:--ansoor~atic~ fac-lities for raw 
materials .and f ini~hed ;reduct and each stage of 

;::rccuc -:.i::n 

s.:3 !ndica~e the type ~nd vclume of effluents dnd the 
necessary treatment facilities before. disposal (if 

.;cpli.c..lole) 

~. PLANT ORGANI:AT!ON AND MANPOWER REQUIREMENTS 

6.l Propose an organization structure tor the option, 
showing al! line and staff relationships •. Specify 
duties ano respcnsibili:ies of each function 

6.= Estimate total manpower requirements with 
~reakdown of each unit of production as w~ll as 
function~l breakdown such as skilled, semi
skilled, un-skilled, technical man•geri•l, etc. 

- . ··-------·--------
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6.3 Work-out trair.ing requir~ment for each production 
unit and specify minimum qualification required on 
the part of the trainees 

6.4 Indicate hew 
place as- well 

and where the training should 
as its duration 

take 

6.5 Identify te~hnical assistance requirements of 
foreign experts; areas cf speciali=ation, duties, 
duration cf assignments etc. 

I~PLEMENTATtON SCHEDULS 

7.1 Work-out a detail implementation schedule showing 
major activities cf the project such as detail 
engineering, · tendering, ccr. trac ting, delivery, 
ccnstructicn, erection etc., ~it~ the aid of 
appropriate bar chart 

- ..... 
I• -

Draw up manning prc~ramme for 
implementation ~eriod as well 
operation consistent with the 
schecule 

t~e project: 
as for plant 

impi.ementation 

F!NANC!AL EVALU~T!CN 

E.l Provide all investment cost estimates broken down 
into foreign and local components en annual ~asis 

8.2 Estimate the amount: of working capital 
requirements, state specif i.c:ally the criteria tor 

"its estimation 

8.3 Estimate ~reduction and cperating cost. 
also sales revenue for each year 

Provide 

-8.4 Prepare cash flow analysis for 15 years of project 

life 

8.5 Calculate internal rate of return on total capital 
and on equity, and net present. value of project at 

19% hurdle rate 

8.6 Prepare balance sheet, profit and loss account for 

15 years 

8.7 Prepare :table tor source and applic.ation of funds 

-··a.a Mak.e a br-e_ak-even analysis for production qu.ality .. 
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8.9 Undertake s~nsitivity and risk analysis 

8.10 Present ~uitable financial ratios 

ECONOMIC ANALYSIS 

9.1 Calculate the net ~res~nt value us~ng 157. discount 
rate as hurdle rat:e and the economic internal rate 

0 -:' 
•• .J 

of return 

Est!.ma te 
create. 
!.abcrers 

emplcyment that 
c:::::st: cf 1-abor 

the option will 
wages pC?id to 

~f the :raj ec t on 
:-esourccs 

9.4 Analy~e the st:i~ulus effect of 
other ec=nc~ic ac~£v~~ies 

the project en 

9.5 ~stimate f:::::-ei~n exc~ar.~e saving/earnings 

9.6 ~stimate c~he~ econo~ic a~ social t:enet!.ts that 

0 -
• • I 

9.9 

will be ~enerat:ed by t~e project 

Ass2ss 
enviro:i::ien~ 

Compute t~e comestic 
evaluate 
against 

the 

-- the ;:rcj e~ t on 

:-esource cost to determine or 
cf manufacturing locally as 

:~a.cter VI 
reccr:1r:1endations 

r:iust i:-ic!:...::::e 
thereof. · lhe 

-1 sur.:mary of 
report w::::uld 

co~clusicns and 
select the most 

and stata clearly the rea3ons. recommendable option cut cf three 

!V. 

The imolemP.ntation schedule of 
compilation is as follows: 

Award of Ccnt~act 

Fielding of Ccnsult~nc~ 

Completion of market, raw mat2rial 
'· 

Completion ct te~nnolcqical 
investic;•~-

this pre-feasibility 

A 

A • O. S 

A + 4.5 

.._.,_.._ __ 
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Compiloticn and submission of the 
craft final reoort 

. --.-

A-9 

A + S.5 

UN!QO hQ will finaii=e the comment within 30 days after 
3~~~ission cf the craft - ~al report by the contractor. lhe 
·:~al repcrt will =e su~~itted within 15 days after receipt 
=~ ~N!DO cc~mencs. 

7wenty 
=.:c:;l:..sh will 

c:o) ==oies cf the final report comoiled 
je su~~itt:c by the contr2ct=r ta UNIDO. 
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lk•·dopmcnr or the 
-crn1wn1hcnc rcmcdlins 

-·------. ·- - ---

Penicillin~ 

- 1::.irtt:c1llin 

- t:..mn<ilc1liin 

- \lezk>ollin 
- P1pcr:iolhn 
- .-\p:1k111in 
_ :Vl<x:ilhn -T.1bmp1<.·1l1111 

-Pi\:imr1ollin 

-R:ic.1mpK1llin 
\lt..~11l111:1m

Ep1ollin 

"-. 'iulhc..>n1olhn -
'·, Ti..-:iroilm -

.:_ C\dJolhn 
.\mox-,.·ollin 

Fludo:uollin -
.-\L1Jn,.:1ll;n 

C1rhct11oilm -

1 ,_l(~) Pmp1c1lhn -

i'hen1..'lh101lm -

~ Pi\mt:e111in:1m 

Ox:mlhn -
.-\mptedlin 
/ :\:Uc11l m ..... 

; 

\lt..'!h1ollm ...... 

'l-,-\P;\ 

l't:Ol<.lllH1 \' 

i'1:ntdll111111 
!1f' ,, ·1:vm1111 

The ;1 i-n~·Jr-olJ ;11mh1ouc er:.i lu .. -. h1..>t.:n 
JommJced h\· the hec:.i-bcc:un ;.umh1oc1 .. ·, d· 
che1r excellenc chnicil t:ffic1c.:v :.inJ 11 )W r• ·r. 
t~)r :.ic.i\·erse re-.1ction'i. 

Followm~ che 1sobU<JO m I 9'19 1>i che pt:ni

nm:kus-«>·Jmmo-pemolbnu.: :.ietd I 11-.-\P.\ 

bri~e fam1l\· oi sem1s\·ncheuc pem..:111111~ \\ .1 

e\·olved< Figure I) 
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APPENQIX 3-1 

CLINICAL QSAGI OF NATURAL AND SEllI-SYll'l'HETIC PQICILLilfS 

1. Natural Penicillins 

1.1 Penicillin G has a strategic importance which far outweighs 
its clinical use, given that it is the basic raw material 
for the main semi-synthetic penicillins (see Fig. 1). For 
direct clinical use, it is known as benzylpenicillin. 

1.2 Benzylpenicillin was the first of the penicillins, and it 
remains an important and useful antibiotic. It is the drug 
of choice for streptococcal, pneumococcal, gonococcal and 
meningococcal infections, and also for actinomycosis, 
anthrax, diphtheria, gas-gangrene, syphilis, tetanus and 
yaws. As it is rendered inactive by gastric acid and its 
absorption from the gut is low, it is normally given by 
injection. 

1.3 Procaine Penicillin is a sparingly soluble salt of 
benzylpenicillin used in intramuscular depot preparations 
which provide therapeutic tissue concentrations for up to 
24 hours. It is commonly used for the treatment of syphilis 
and gonorrhoea. 

1.4 Benetha•ine Penicillin and Benzathine Penicillin are both 
benzylpenicillin salts with a very low solubility, which 
give a prolonged action after '.ltramuscular injection. They 
are used for prophylaxis, com.c:..1.ned with soluble and procaine 
penicillin. 

1. 5 Phenoxymethylpenicillin (or Penicillin V) has a similar 
antibacterial spectrum to benzylpenicillin, but it is less 
active. As it is gastric-acid stable, it is suitable for 
oral administration. It is normally used for respiratory 
tract infections in children and for streptococcal 
tonsillitis, as well as for continuing treatment after one 
or more injections of benzylpenicillin once clinical 
response has begun. 

2. Se•i-Syntbetic P@nicillins 

2 .1 Allpicillin is active against certain Gram-positive and Gram
negative organisms, but it is rendered inactive by 
penicillinases and a significant number of strains are now 
resistant to it. Ampicillin is normally given for the 
treatment of chronic bronchitis and middle-ear infections. 
It can be given orally before food, but less than half the 
dose is absorbed after oral administration and absorption 
is further decreased by the presence of food in the gut. 
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As a result, ampicillin is only shown in the Philippines 
National Drug Formulary in injectable form, and the 
Department of Health is no longer buying oral doses. It is 
likely that this attitude will spread to the private sector. 

2. 2 AllO:xycillin is a derivative for ampicillin and is chemically 
very similar. It has a comparable antibacterial spectrum, 
but it is better absorbed when taken orally, and absorption 
is not affected by the presence of food in the stomach. The 
Department of Health has decided that amoxycillin is a more 
cost-effective drug than ampicillin for oral doses. 

2.3 Cloxacillin is acid-stable and can therefore be given by 
mouth as well as by injection. Most staphylococci are now 
resistant to benzylpenicillin because they produce 
penicillinases. However, neither cloxacillin nor 
flucloxacillin are inactivated by these enzymes, and they 
are effective when used for the treatment of infections 
caused by penicillin-resistant staphylococci. 
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APPEHOIX 3-2 

WORLQ MARKET FOR PHARllACEQTICALS 

1. warld Market for Pbarwaceuticals 

1.1 The development, manufacture and sale of pharmaceutical 
products is a major world industry, which is valued at 
approximately US$100 billion per year. It has also 
registered one of the fastest growth rates over the last 
decade, with an annual average of some 10%, although there 
have been some signs of a slowdown in this rate of growth 
in recert years. 

1.2 

1. 3 

1.4 

About 75% to 80% of world sales in pharmaceuticals is 
concentrated in the industrialised countries, most notably 
in North America, Europe and Japan. Despite the fact that 
the developing countries account for 75% of world 
population, these account for a mere 20% of world sales. 

The international pharmaceuticals industry is dominated by 
multinational companies which have a high profile and sell 
their own research-based products via marketing subsidiaries 
located world-wide. These products are protected by patent 
and, as a result, tend to command a high price. However, 
as the industry matures, an increasing number of important 
drugs have passed out of patent and have therefore entered 
the public domain. Generic drug manufacturers have taken 
these up, and there is now a commodity market in most 
essential drugs which is characterised by high-volume 
production and steadily falling prices. 

Generic drugs are made to the same chemical formulae as 
branded drugs and are sold in the same market as the latter. 
Although they have made some inroads into the market in the 
industrialised countries, given the pressure generally to 
contain costs, their principal impact has been in the 
developing countries, where not only the requirement for 
basic drugs but also the financial constraints are more 
acute. 

2. Relative Expenditure on Pharmaceuticals 

2.1 Expenditure on pharmaceuticals is considerably lower in the 
developing world than in the industrialised nations. 
Estimates by the World Health Organisation suggest a typical 
per capita expenditure of $25 per year in the former, as 
compared with $100 to $150 per year in the latter. This 
is partly a factor of relative wealth, but is also because 
the pattern of drug usage differs quite markedly between the 
industriali3ed and developing countries of the world. 
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2.2 By way of example, the following table compares the market 
for drugs by main therapeutic class between the United 
Kingdom and the Philippines in 1990 : 

Marltet for Qrugs by Kain Tberapeutic Class : 

Systemic Anti-Infectives 
Respiratory System 
Alimentary Tract/Metabolism 
Central Nervous System 
cardiovascular System 
Dermatologicals 
Others 

United Kingdo• 

13.3% 
13.1% 
14.1% 
10.6% 
12.8% 

3.9% 
32.2% 

100.0% 

1990 

Philippines 

25.4% 
18.1% 
17.1% 

7.4% 
5.7% 
4.9% 

21.4% 

100.0% 

sources Association of British Pharmaceuticals Industry 
IMS 
Trade Information 

2.3 The demand for specific pharmaceuticals reflects the 
respective heal th profiles of the two populations. Systemic 
anti-infectives, of which penicillins play a major part, are 
the largest single category of drugs used in the 
Philippines, whereas they account for only 13% of the United 
Kingdom market. If drugs for the respiratory system and the 
alimentary tract are included with the anti-infectives, 
these products account for over 60% of total drugs usage in 
the Philippines, as against a figure of 40% in the United 
Kingdom. Many of the drugs in these categories have passed 
out of patent, and generic versions are available. 
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APPEHl)IX 3-3 

WORLD MARKET FOR AHTIBIQTICS 

1. World Qsage of Antibiotics 

1.1 Al-chough the industrialised nations dominate the world 
~narket for antibiotics, these drugs are relatively more 
important throughout the developing world : 

world Usage of Antibiotics : 1990 

North America 
Europe 
Japan 
Rest of the World 

overall 

Sales 
$ lrillion 

3,150 
8,700 
4,950 
9,800 

26,600 

Source Industry Estimates 

12% 
33% 
18~ 
37% 

100% 

Annual Growth 
Rate 1985-90 

4% 
4% 
7% 
8% 

6% 

i.2 It is therefore evident that the developing nations use a 
much higher proportion of world production of antibiotics 
than they do of most other pharmaceuticals. Moreover, this 
proportion is likely to increase in the foreseeable future, 
as the growth rate of consumption has been identified as 
being twice as high as that in North America and Europe. 

1.3 The high demand f9r antibiotics in developing nations is a 
logical response to the health profile of the population. 
For example, in an article on the subject of antibiotics in 
the Philippines, Dr Cecilia Isaac states that : 

"Info.ctions are the number one disease problem in this 
country. Of the ten laading causes of morbidity, seven 
are infectious diseases. Of the ten leading caus~s of 
mortality, four are infectious diseases. Pneumonia and 
TB are still our leading causes of death." 

1.4 This health profile is exdcerbated by social conditions. 
Again, according to Dr Isaac : 

~rn the Philippines, control of infection continues to 
elude all the wonder drugs because of the underlying 
problems of malnutrit~on, lack cf sanitation and the 
state of poverty of our people. Infection is easily 
spread. A vicious cycle develops with repeated bouts 
of relapsing illnesses giving rise to resistant strains 
of organisms, new pathogens and incomplete clinical 
response." 
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1. 5 Within the category of antibiotics, penicillins comprise the 
largest group of drugs used throughout the world : 

2. 

Relative Iaportance of Antibiotics : 1990 

Penicillins 
Cephalosporins 
Tetracyclines 
Erythromycins 
Aminoglycosides 
Others 

World 

33% 
29% 
10% 

8% 
6% 
4% 

100% 

North Europe 
America 

15% 
40% 

8% 
9% 
6% 

22% 

100% 

20% 
45% 

7% 
7% 
6% 

15% 

100% 

source : Industry Estimates 

current Trend in Dewand for Antibiotics 

Japan 

17% 
60% 

5% 
3% 
9% 
6% 

100% 

Rest of 
world 

34% 
20% 
17% 
10% 

4% 
15% 

100% 

2 .1 It is apparent from the foregoing that the traditional 
penicillins and the cephalosporins, which are created by 
similar fermentation techniques, account for over 60% of 
overall world demand for antibiotics, and for 54% of that 
in the non-industrialised countries. This proportion is 
likely to increase in the latter in particular 

current Growt.h Rates of Antibiotics Usage 

World 
Growth 

Penicillins 6% 
cephalosporins 9% 
Tetracyclines 4% 
Erythromycins 4% 
Aminoglycosides 3% 
Other 4% 

North Europe 
Aaerica 

1% 
7% 
1% 
1% 
2% 
4% 

41> 
10% 

1% 
4% 
2% 
1% 

source : Industry Estimates 

Japan 

4% 
11% 

3% 
2% 
5% 

11% 

Rest of 
World 

14% 
8% 
6% 
6% 
5% 
8% 

2.2 Because penicillins enjoy the hiqhest rates of growth in 
demand in the developinq countries, the establishment of a 
penicillin fermentation plant would serve not only the 
largest segment of the market, but also that which shows the 
greatest poce-tial for further development. 
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APPEllDIX 3-4 

MARKET FOR AM'l'IBIOTICS Ilf ml PHILIPPillES 

1. Relative Qsage of Antibiotics 

1.1 Based on demand by drugstores and hospitals, natural and 
semi-synthetic penicillins together dominate the Philippines 
market for antibiotics, accounting for more than a third of 
the volume and just under half the value in 1990. No other 
class of drug approaches the penicillins in terms of 
percentage share of the market 

Penicillins 
Cephalosporins 
Tetracyclines 
Erythromycins 
Aminoglycosides 
Rifamycins 
Others 

Sou:cce IMS Pacific 

t by Volw.e 

36.4% 
2.2% 
8.8% 
4.9% 

27.3% 
4.2% 

16.2% 

100.0% 

t by Value 

44.4% 
9.8% 
6.3% 
6.2% 

11.1% 
10.0% 
12.2% 

100.0% 

1 . 2 It must be emphasised that this demonstrates relative demand 
in the private medical sector alone. Unfortunately, it is 
not possible to calculate public sector demand on the same 
basis, as the figures are not comparable, but penicillins 
also comprise the bulk of government purchases of 
antibiotics. If these latter figures, together with the 
demand for animal feed products, are consolidated with 
private sector demand, the proportion of penicillins 
relative to the total would exceed 50% by volume. 

2. Belatiye Iwportance of Penicillins 

2.1 Looking at the usage of penicillins more closely, these can 
be ranked in order of size so as to give a clearer 
indication of the relative importance of each individual 
product in the Philippines. It may be noted that natural 
penicillins have been grouped in with the semi-synthetic 
penicillins, as they are derived from the same feedstock : 
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Rank 

l 
2 
3 
4 
5 
6 
7 
8 
9 

Active Ingredient 

Ampicillin 
Amoxycillin 
Natural Penicillins (V and G) 
Cloxacillin 
Becampicillin 
oxacillin 
Nafcillin 
t:picillin 
Others 

Source : IMS Pacific 

\ by Value 

32.2% 
30.2\ 
14.4% 

8.4% 
4.5% 
2.5% 
1.9\ 
1.2% 
4.7% 

100.0% 

2.2 None of the "other" semi-synthetics amounted to more than 
1 % of total demand. However, for the sake of completeness, 
these may be ranked in order of importance as follows : 

Pivampicillin 
Pivmecillinam 
Sulbenicillin 
Piperacillin 
sulbactam 
cyclacillin 
Mezlocillin 
Metampicillin 
Ticarcillin 
Mecillinam 
Carbenicillin 

2.3 A clea~ pattern of demand thus emerges, with Ampicillin and 
Amoxycillin dominating the demand figures recorded in 
respect of drugstores and hospitals, fol lowed by the natural 
penicillins and cloxacillin. All together, these products 
accounted for just over 85% of the total. 

2.4 With regard to the remaining balance of 15%, no other semi
synthetic accounted for more than 5% of demand. At such low 
levels, these drugs are used for specialist purposes only, 
and the demand pattern is likely to be irregular. 
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APPENQIX J-5 

SOURCES OF MARKET DATA • SUPPLY STATISTICS 

1. oowestic Production 

1 .1 At the present time, neither Pen-G nor Pen-V is being 
manufactured in the Philippines. However, bulk supplies of 
ampicillin, amoxycillin and cloxacillin are being produced 
for the domestic market by Chemfields, a pharmaceutical 
factory which is jointly owned by the Government of the 
Philippines and United Laboratories. The latter is the 
largest Filipino-owned manufacturer of pharmaceuticals in 
the country, and Chemfields is the main source of supply of 
bulk chemicals to domestic formulators and co•pounders. 

1. 2 In view of the fact that Chemfields is currently responsible 
for meeting the greater part of domestic demand for semi
synthetic penicillins, it was initially hoped that up-to
date market data would be available from this source. 
Unfortunately, whilst every cooperation was received in 
general terms, the management of Chem.fields was reluctant 
to divulge what was regarded as confidential information on 
production and marketing to the study team, despite 
representations at the highest level. 

1.3 It is understood that Chemfields has filed a comprehensive 
document detailing production figures for 1988, 1989 and 
part of 1990 with the Board of Investment as part of its 
application for an expansion project. However, given that 
only employees of the Board of Investment are allowed access 
to this document, it has been necessary to arrive at 
"informed estimates" by using a number of other sources : 

A previous report commissioned by UNIDO enjoyed the 
full cooperation of Chemfields, and it was possible to 
derive accurate production figures for 1985, 1986 and 
1987 from this document. 

As part of its on-going relationship with the Bureau 
of Food and Drugs, Chemfields submits a monthly return 
tc the former. It is unfortunately the case that these 
re~ords are incomplete, and the study team was only 
able to locate nine returns dated between February 1990 
and January 1991. These form the main basis of our 
estimates. 

In order to cross-check the production estimates, we 
calculated the imports of 6-APA by Chemfields in 1988, 
1989 and 1990. 
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The historic data from the previous UNIDO report shows that 
Chemfields built up its production capacity from an 
installed level of 50 tonnes in 1982 to just over 75 tonnes 
in 1987 

Tonnes 

Ampicillin Trihydrate 
Amoxycillin Trihydrate 
Anhydrous Ampicillin 
Sodium Cloxacillin 

Total 

1985 

39.90 
16.30 

1.15 

57.35 

1986 

30.75 
15.25 

1.56 
0.50 

48.06 

1987 

51.60 
22.50 
1.35 

75.45 

1.5 The returns made to the Bureau of Food and Drugs show an 
erratic level of production, and no trend is clearly 
discernable. However, the total for the nine months in 
question would seem to indicate an annual production figure 
of about 100 tonnes : 

Ampicillin Amoxycillin Anhydrous Sodiua Total 
kqs Trihydrate Tribydrate Ampicillin Cloxacillin 

Feb'90 
Mar'90 
May'90 
Jul'90 
Aug'90 
Sep'90 
Oct'90 
Dec'90 
Jan'91 

Total 

Monthly 

4082.45 
1309.00 
3186.55 
3555.75 
3147.15 

13512. 70 
2214.35 
1687.70 

32695.65 

Average 3632.85 

Annualised 

4138.95 
809.95 

5061.05 
6528.45 

9286.40 

1007.15 
5910.40 

32742.35 

3638.04 

Figure 43594.20 43656.48 

731. 75 

104.05 

835.80 

92.87 

1114.44 

1221.95 
1039.35 
1914.90 

419.70 
1265.00 

48.45 
2898.90 
616.80 

9425.05 

1047.23 

6092.65 
5931. 75 
8284.95 
9715.00 
3975.45 

13698.55 
13561.15 

6120.40 
8318.95 

75696.85 

8410.98 

12566.76 100931.76 

1.6 Sales figures for the same period show a slightly different 
pattern, and the average totals are less than production. 
In particular, amoxycillir. sales are considerably lower than 
the production volumes : 
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Ampicillin Alloxycillin Anhydrous Sodiua Total 
Cloxacillin kgs 1-rihydrate Tribydrate Ampicillin 

Feb'90 
Mar'90 
May'90 
Jul'90 
Aug'90 
Sep'90 
Oct'90 
Dec'90 
Jan'91 

Total 

Monthly 
Average 

1850 
2815 
5190 
4470 
4455 
5490 
5550 
2250 
3245 

35315 

3924 

Annualised 
Figure 47087 

2105 
2582 
3195 
2475 
4390 
3575 
!670 
1045 
2745 

23782 

2642 

31709 

1100 5055 
450 5847 

1000 9385 
750 7695 
450 9295 
400 9465 
725 7945 
790 4085 

600 6590 

6265 65362 

696 7262 

8353 87149 
= 

Recorded imports of 6-APA, the basic feedstock, would also 
seem to suggest that the production figures detailad in the 
BFAD returns are on the high side 

Imports of 6-APA (kgs) 

Average Price per Kq 

Calculated Output of 
Fine Chemical (kgs) 

1988 

38,410 

$64.97 

60,000 

1989 1990 

31,940 51,780 

$58.45 $49.81 

50,000 80,000 

Note The output of fine chemical has been calculated 
by reference to the chemical process used to 
estimate the approximate yield of finished product 
from the 6-APA feedstock. 

Taking all the data obtained into consideration, it is 
estimated that Chemfields produced and sold the following 
tonnages of bulk pharmaceuticals in 1990 : 

Production ~les 

Ampicillin 46 tonnes 47 tonnes 
Amoxycillin 44 tonnes 32 tonnes 
Cloxacill.in 12 tonnes 8 tonnes 

---------- ---------
Total 102 tonnes 87 tonnes 

=========== ==========s 
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2. custolls Information 

2.1 General details of all imports are readily available from 
customs in the f~rm of Foreign Trade statistics. However, 
al though these o;.rere of some use when adopting a "broad 
brush" approach, they were not sufficiently specific for the 
purposes of this study 

Iwports of Penicillin and Qerivatives : 1988-1990 

1988 
1989 
1990 

Source 

Bulk 
Cbeaicals 

82,288 kgs 
97,016 kgs 

106,610 kgs 

Department of customs 

Prepared 
Pharmaceuticals 

1,774,085 gms 
2,578,645 gms 
1,039,743 gms 

2. 2 Unfortunately, we were unable to gain access to the original 
documentation in order to elicit the detailed information 
required. The National Statistics Office has recently 
changed its office~, and no sorting or individual research 
of the records for 1990 can be permitted until such time as 
these have been refiled in the correct sequence. 

2.3 Detailed records for the five months from January to May 
1991 were examined and collated, but the results were too 
limited to prove useful. 

3. susiness Statistics Monitor 

3.1 The Business Statistics Monitor (BSM) is a private company 
which sells information on all imports into the Philippines. 
Its data is based on the original documentation received by 
Customs, and should therefore be identical in every way, but 
due allowance should also be made for human error at each 
successive stage of data processing. Such inaccuracies are 
nevertheless unlikely to have a material impact on any 
analysis, consequently after analysis the base data from 
this source has been used as a substitute for the original 
customs records. 

3. 2 A time series for four years, from 1987 through to 1990 
inclusive, was built up by analysing each pharmaceu~ical 
importation record (both sea and air), identifying the 
products in which we were interested, and then calculating 
the amount of active ingredient in each shipment. 13% of 
the BSM records were initially unusable owing to errors 
identified but, after detailed analysis and checking, the 
overall total was reduced to less than 4%. This was 
regarded as an acceptable margin for which due allowance 
could be made in the calculations. 
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Imports of pbarMceuticals • 1987-1990 

kgs 1987 1988 1989 1990 

Pen-G 
Pen-V 
Ampicillin 
AJRoxycillin 
Cloxacillin 

17,718 
26,959 
1,600 
1,800 
4,900 

11,194 
19,523 

435 
6,263 

11 

17,254 
17,920 

3,835 
8,287 

8 

20,914 
20,653 
1,663 

20,234 
18 

source : Business Statistics Monitor 

3.3 In any country, imports vary widely fro• year to year, and 
it would be misleading to subject these figures to any 
statistical analysis. However, certain broad trends agree 
with our knowledge of the market : 

Although showing slow growth over ti•e, both Pen-G and 
Pen-V are basic, well-established pharmaceuticals. 

Allpicillin is imported mainly in dosage form by the 
established manufacturers to supplement the bulk 
pharmaceutical produced by Chemf ields and purchased 
locally. 

Similarly, aaoxycillin is brought in by the main 
manufacturers in dosage form, and sometimes in bulk, 
in order to supplement local purchases. However, the 
main importers of bulk amoxycillin which are 
responsible for the tenfold rise in imports over the 
last four ·ears, are those firms which have been 
awarded government contracts for supplying this product 
to the Department of Health. There is no indication 
of these firms buying their requirements from 
Chemfields, and it would appear that they prefer to 
source on the world ~arket. 

Cloxacillin imports have declined to 
proportion since Chemfields commenced 
manufacture of this product. 

negligible 
the local 

3.4 Looking at the Penicillin imports in rather more detail, it 
is apparent that, on average, about 35% of the Pen-G is 
feed-grade, destined for formulating into animal feed : 
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IllPC>rts of Penicillins • 1987-1990 

kqs 1987 1988 1989 1990 

Pen-G Potassium 
Pen-G Sodium 
Pen-G Benzathine 

8,176 
2,990 

157 
1,567 
4,828 

2,031 
3,057 

31 
1,639 
4,436 

6,891 
3,000 

62 
2,347 
4,954 

6,511 
801 

Pen-G Procaine (sterile) 
Pen-G Procaine (feedgrade) 

Total 

Pen-V Potassium 
Pen-v Acid 

Total 

17,718 11,194 

25,956 19,241 
1,003 282 

26,959 19,523 

Source Business Statistics Monitor 

17,254 

2,025 
11,577 

20,914 

17,520 20,559 
..; 10 94 

17,920 20,653 

3. 5 Although imports of Pen-G feedgrade remained fairly constant 
in tonnage terms for the first three years under review, 
they more than doubled in volume in 1990. However, we do 
not believe that this is indicative of a trend, and merely 
represents a "bunching" of imports in that year. This view 
is supported by the fact that local importers were not aware 
of any significant change in market demand. 

4. saurces of Error 

4.1 Pharmaceuticals are a technical subject, and human errors 
in the recording of data could be identified in all the 
information sources referred to. These included : 

Iaprecise Descriptions : For example, "penicillin" in 
isolation cannot be identified precisely enough for our 
purposes, whilst an analysis of volume cannot be based 
on "boxes" or "cartons". 

Inaccurate Descriptions Fortunately, these were 
normally minor and could be deduced correctly. 

Clerical Error : Commonsense could sometimes eliminate 
this type of error, but it was inevitable that some 
should slip through. 

Shipment Weight : In a significant number of cases, 
gross weight and net weight were not specified, or were 
omitted altogether. 

Variety of Uni ts The history and multinational 
origins of the pharmaceuticals industry has led to a 
multiplicity of terms in use, and to some confusion. 
These are only now being rationalised world-wide. 

\ 

,, 



• . ~ -

-

\ 

-

I 

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

·1 
I 
I 
I 
I 
I 
I 

' 

4.2 

4.3 

5. 

5.1 

5.2 

It may be noted that the applications submitted to the BFD 
could be used to extend the scope of existing knowledge 
regarding the pharmaceutical manufacturing sector. At the 
present time, all applications are expressed ir. a variety 
of units and a mixture of generic and brand names. If these 
were to be changed and rationalised so that applicants were 
required to express the quantities of active ingredient in 
kgs, it would be a relatively simple task to keep an on
going record of important fine chemicals. 

This would not only facilitate planning for the industry, 
but would also reduce the present reliance on custoas 
information, which is both less up-to-date and less precise. 

Unrecorded Iwports 

It is widely accepted that a proportion of the drugs which 
are in use in the Philippines are brought in illegally, 
either as a result of being wrongly classified or through 
the normal customs procedures being short-circuited. This 
can occur as a result of human error but, more often than 
not, an element of corruption is involved. 

It is impossible to quantify the extent of illegal 
importation with any accuracy, and estimates obtained in the 
course of discussions varied widely. In general, however, 
it was agreed that the smaller companies run by individual 
entrepreneurs, which have no regular market and hence no 
established distribution arrangements, were the most likely 
to become involved in this trade. In addition, it is clear 
that the higher the value of the drug, the greater the 
incentive to bring this in illegally. 

5.3 on the basis of the foregoing, due provision should also ~e 
made for illegal or unrecorded imports when assessing the 
overall market for the products in question. In general, 
it is our view that about 5% of the drugs which are most 
commonly used are not recorded in the official import 
statistics. The main exception to this is amoxycillin, for 
which large tenders are put out by the Department of Health, 
with "one-off" con~racts being awarded to a wide variety of 
both large and small suppliers. Given t~at the latter in 
particular may not have established distr~bution networks, 
the likelihood of the product being brought in illegally is 
significantly increased. We have therefore provided for up 
to 15% of amoxycillin demand to be met from unrecorded 
sources. 

--~---
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APPENQIX 3-6 

SQURCES OF MARKET DATA • omwm SUTISTICS 

1. Private sector Qeeand 

1.1 IMS Pacific is a private research agency which specialises 
in measuring the demand for drugs via pharmacies. It was 
originally established in the United States in 1954, and is 
now a subsidiary of Dun & Bradstreet. IMS operates as part 
of a world-wide network of sixty branches, all of which 
collect information on a comparable basis. The multinational 
companies comprise its principal client base. 

1.2 IMS is the only organisation of its kind, and the statistics 
produced are believed to be the best available with regard 
to private sector demand. We examined their sampling 
techniques in detail and can confirm that these appear to 
be soundly based, although there are some major omissions: 
for example, the retail pharmacy chain which accounts for 
an estimated 40% of the Philippines market, Mercury Drug, 
does not participate in the IMS survey, whilst the private 
hospitals are over-represented at the expense of the public 
hospitals (which make direct purchases) • However, IMS 
recognises these shortcomings, and claims to make due 
allowance for them in its overall estimates : 

Private Sector Qewand for Seai-Svnthetic Penicillins : 1990 

kgs Pharmacies Hospitals Total 

Aapicillin 
Branded 20,304 2,290 22,594 

Unbranded 1,020 252 1,272 

Total 21,324 2,542 23,866 

Aaoxycillin 
Branded 14,542 2,148 16,69C 

Unbranded 1,286 180 1,466 

Total 15,828 2,328 18,156 

Source : IMS Pacific 

1.3 It should be emphasised that these figures only take into 
account those drugs which follow the traditional 
distribution routes to the private sector. They do not 
include di rec~ imports by wholesalers/retailers, direct 
purchases from manufacturers or government purchases in any 
form. 
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United Laboratories are the biggest manufacturers of 
pharmaceuticals in the Philippines, with an estimated 20% 
share of the overall market, and have compiled their own 
estimates of market demand for management and planning 
purposes. These latter have a wider scope than the IMS 
figures, but still omit significant sectors of the industry, 
including direct purchases by government 

EstiMtes of Market Size : 1990 

Penicillin-G 
Penicillin-V 
Ampicillin 
Amoxycillin 

50,000 kgs 
35,000 kgs 
60,000 kgs 
49,000 kgs 

source : United Laboratories 

1.5 Unfortunately, the estimates of market size obtained from 
these two sou es are subject to certain inconsistencies : 
in particular, ~MS estimates the demand for ampicillin and 
amoxycillin to be no mC\re thc.n about 40% of the figure 
suggested by United Laboratories. As a result, neither set 
of figures can be used as the basis for estimating the size 
of the market, although they do provide some useful 
pointers. 

1. 6 However, where these independent analyses do come into their 
own is in establishing a reliable time series, given that 
both companies have been studying the market for a number 
of years, using comparable sampling methods. More reliance 
can thus be placed on the measurement of market growth than 
on the figures in absolute value terms. 

2. P1lblic Sector ()eMnd 

2. 1 The Government of the Phi 1 i ppines is a major user of 
pharmaceuticals, and is by far the largest single purchaser 
in the country. The Department of Health (OOH)is the 
largest single buyer of drugs within government, but many 
other departments have an interest in, and hence a budget 
for these products : 

eovernwent Purchasers of Drugs 

Department of Health : Regional Health Units 
Specialist Hospitals 
Philippines General Hospitals 
Action Programmes 
Special Programmes/Projects 

(externally funded) 
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other Departaents congress 
central Procurement 
Armed Forces 
Education 
Quasi-Government Organisations 

. -----

Each of these groupings, or units within each group, have 
their own budgets and individual authority to purchase their 
drug requirements. There is no central co-ordination of the 
purchasing functior., other than the financial controls 
imposed by the budget office. The complexity of the present 
situation is likely to further increase in the future as a 
result of the policy of decentralisation, and the creation 
of yet more buying points with individual responsibilitj. 

2.3 The total DOH budget for pharmaceuticals in 1990 amounted 
to just under one billion Pesos (approximately equivalent 
to $37 million), and the budgetary controls allocated a 
proportion of this total to each of the spending areas. 
Unfortunately, the records available do not clearly identify 
whether these allocations were all taken up and, if so, 
whether they were used for the purchase of drugs or other 
medical supplies. Nor are there any comprehensive records 
as to the types and quantities of drugs purchased, given 
that the departmental policy gives the regional and sectoral 
administrators considerable autonomy. 

2.4 We therefore concentrateu on two major areas of consumption 
in order to get a representative view of drug types and 
quantities namely, hospital usage and the Regional Health 
Unit (RHU) programme. 

2.5 A survey of the monthly consumption of relevant drugs was 
carried out in a small sample of hospitals in Luzon, and the 
results of the sample survey were then grossed up to a 
national figure on the basis of the official statis~ics of 
hospital beds in the country : 

Hosoital Qewand for Selected Drugs 

Penicillin-G 
Ampicillin 
Amoxycillin 
Cloxacill in 

357 kgs 
1,405 kgs 
9,680 kgs 
1,665 kgs 

1991 

source : Usage in 500 hospital beds over a 3-mont.h period 

.\ 
t 

~ 
~· 

. .. . . - ' ~ . ~ . ' 



-~·-··· 
• . ~ ... 

' 

\ 

t 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
' 

___ : - -

2.6 Given that the survey was restricted to those drugs in the 
Philippine National Orug Formulary in order to get 
ccnsistent coverage, and more dosage forms are in use than 
are listed in the latter, it is undoubtedly the case that 
both the Pen-G and ampicillin figures are under-stated. 
In general terms, however, these figures appear to be more 
realistic that the equivalent sample compiled by IMS 
(paragraph 1.2 refers). 

2.7 The purchase pattern of the network of RHUs shows a much 
simpler pattern of basic remedies and less sophisticated 
drug usage relative to that in the public sector. We 
examined the RHU tender invitations over a period of four 
years, from 1987 to 1990 inclusive, and analysed the weight 
of bulk chemicals needed to fulfil those requirements 

RHY RequireMDts of Selected Drugs : 1987 - 19fill 

kgs 

Aaoxycillin 
lOml drops 
Syrup 
suspension 125 
Suspension 250 
Capsule 250 
Capsule 500 

Penicillin-V 
Drops 
suspension 125 
suspension 250 
Capsule 250 
Capsule 500 

1987 

827.7 
5346.0 

2670.0 
2599.8 

11443.5 

Source : Department of Health 

1988 

4049.7 
9372.1 

6400.4 
3491.1 

23313.3 

1989 

380.0 
11041. 0 

6473.3 
4979.9 

22874.2 

146.6 

146.6 

1990 

906.6 

583.5 
2954.8 
2182.9 
4929.5 

11557.3 

4.0 
81.5 

379.3 
114.7 

1473.~ 

2052.7 

2 . 8 In nrder to check whether the requirements of the RHU 
Programme were subsequently purchased, we compared the 
requirements for 1989 against .. he actual awards made. In 
general, the amounts in questicn tallied, but the purchase 
of amoxycillin appeared to be almost double the required 
quantity ( 40 tonnes as against 22. 9 tonnes). We were unable 
to resolve this discrepancy satisfactorily but, as the 
figures for the following year were significantly lower, it 
is reasonable to assume that the 1989 purchase was made for 
a special purpose, with any surplus balances being carried 
over to satisfy part of the :990 requirement. 
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By any standards, the RHU consumption of amoxycillin is 
substantial, and it is a significant factor in the overall 
market. The other drugs under consideration play a much 
smaller role, primarily because they have to be administered 
by trained personnel. 

other examples of government buying were investigated, 
including that of the military which has a substantial 
budget for pharmaceuticals, but it was not possible to 
obtain details of the types and quantities of drugs 
involved. For example, the general budget for the Armed 
Forces in 1990 included a sum of P 10 million for drugs. 
In addition, the individual branches of the Services each 
had their own allowances, the main ones being : 

Headquarters 
Army 
Air Force 
Navy 
Constabulary 
Medical Centre 

P 10 million 
P 40 million 
P 10 million 
P 12 million 
P 6 million 
P 16 million 

2 .11 It also transpired that minor government purchases were 
often not large enough to justify separate importation of 
bulk chemicals by the successful contractor, and would thus 
pass through normal distribution channels. Depending upon 
the size of the order, these requirements would be supplied 
by wholesalers or retailers from their normal stocks. 
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APPEllQIX 3-7 

HISTORIC GROll'ftl RATF.$ Ill THE llARKET FOR DRUGS Ill THE PlflLIPPDllS 

1. Market Growth : 1980 - 1990 

1.1 Although historic growth rates should not be used to 
interpolate growth over an extended period of time, they are 
of relevance in setting parameters for the future 
development of the market. 

1.2 Both IMS and United Laboratories have measured the market 
for drugs in the Philippines over at least the last ten 
years. Their figures only account for part of the total 
market for the products in question but, given that the 
survey methods used have been consistent, the growth rates 
indicated can be taken as a reliable measure overall. 

1.3 In simple value terms, the total drug market has increased 
nearly five-fold over the last decade to a total of 
approximately 12 billion Pesos (equivalent to US$ 450 
million). These figures are exaggerated by inflation and 
real growth has been much less dramatic, but it has 
nevertheless remained significant 

Ten-Year Grovtll Rates : 1980 - 1990 

overall Growth 
current constant 
Prices Prices 

Total Market + 446% 

Anti-Infectives + 541% 
Broad Spectrum Penicillins + 549% 

Ampicillin 
Amoxycillin 

Source : IMS Pacific 

+ 362% 
+ 1765% 

+ 61% 

T 90% 
+ 92% 

+ 37% 
+ 452% 

Annual 
Growth 

Rate 

+ 4.75% 

+ 6.70!l: 
+ 6.75% 

+ 3.25% 
+ 16.50% 

1. 4 The IMS figures at constant pricE::s show that, in real terms, 
the market for pharmaceutical products has grown by 4.75% 
per year for the last ten years. However, with.i.n that total 
market, demand for anti-infectives and broad spectrum 
penicillins has been growing at much faster rates of up to 
6.75% per year. Although ampicillin is inclucied within the 
latter category, its growth rate has been relatively slow 
at 3.25%. In contrast, demand for amoxycillin has exploded, 
increasing at an annual average of 16. 5%. Comparative 
figures are not avail~ble for natural panicillins, but 
pharmacists are agreed that long term growth has again been 
consistently above average in real terms. 
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1.5 Given that the increase in population during this period is 

put at 2.36% p.a., i~ is evident that the total market for 
pharmaceuticals has been expanding at approximately twice 
the rate of population growth. 

2. Market Grovt.h : 1986 - 1990 

2.1 In contrast to the foregoing, the overall drug market has 
out-paced the growth in demand for both anti-infectives and 
broad spectrum penicillins over the last four years. This 
has been largely caused by the decline in the popularity of 
ampicillin. 

Four-Year Growth Bates : 1986 - 1990 

overall Growth 
Constant 
Prices 

Total Market + 24% 

Anti-Infectives 23% 
Broad Spectrum Penicillins + 18% 

Ampicillin 3% 
Amoxycillin + 74% 

source : IMS Pacific 

Annual 
Growth 
Rate 

+ 5.5% 

+ 5.3% 
+ 4.2% 

0.7% 
+ 15.0% 

The evidence of a relative decline in ampicillin and a 
dramatic rise in 3moxycillin is supported by independent 
research carried out by United Laboratories : 

Growth Bates of Selected Drugs : 1985 - 1990 

Ampicillin 
Amoxycillin 
Pen-G 
Pen-V 

overall Annual Growth 
Growth Growth in 1989 

+ 8% 
+ 103% 
+ 61% 
+ 25% 

+ 1.5% 
+ 15.2% 
+ 10.0% 
+ 4.6% 

3.6% 
+ 24.4% 
+ 14.1% 

1.1% 

source United Laboratories 

2. 3 The fact that the market for amoxycillin increased by a 
record amount between 1989 and 1990 may be partially 
attributed to government policy, in that oral ampicjllins 
were dropped from the National Drug Formulary. The advice 
is beinq slowly heeded by the private sector, and 
amoxycillin and other semi-synthetics will gradully be 
substituted for ampicillin as medium and longer term 
prescription habits change in their favour. 
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2.4 The consistently hiqh rate of qrowth recorded in drug sales 
is not a phenomenon which is peculiar to the Philippines, 
but has been repeated in most countries. When the economy 
is growing rapidly, drug sales follow the sa•e trend. 
Moreover, whilst drug sales are not recession-proof, they 
are highly resistant to dowraturns in the econo•y and will 
merely show a slower rate of growth when the economy is in 
decline. 

2. 5 The one exception to this was a short period in 1983/84 
when, for two years in succession, sales declined in real 
terms. This was partly caused (and then exacerbated) by 
massive price rises affecting drugs and other essentials at 
that time. 
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APPElf!)IX 3-8 

fUTUKE GROli'l'll Ilf DEllAllD 

1. PQpulation erovtll 

1.1 The single most important factor affecting the market for 
drugs is the population of the country : as the population 
rises, so too will the demand for drugs. 

1.2 Provisional figures have been released for the 1990 census, 
which show that the population of the Philippines now 
exceeds 60 million persons : 

Population of the Philigpines : 1990 

Region 

National capital Region 
Cordillera Autonomous Region 

1. !locos 
2. Cagayan Valley 
3. Central Luzon 
4. southern Tagalog 
5. Bicol Region 
6. Western Visayas 
7. Central Visayas 
8. Eastern Visayas 
9. Western Mindanao 

10. Northern Mindanao 
11. southern Mindanao 
12. Central Mindanao 

Total 

Source Census 

Population 
millions 

7.929 
1.146 
3.551 
2.341 
6.199 
8.266 
3.910 
5.393 
4.593 
3.055 
3.159 
3.510 
4.457 
3.171 

60.680 

As \ of 
Total 

13.1% 
1.9% 
5.9% 
3.9% 

10.2% 
13.6% 

6.4% 
8.9% 
7.6% 
5.0% 
5.2% 
5.8% 
7.3% 
5.2% 

100.0% 

1.3 The annual population growth ra~e has averaged 2.36% over 
the last decade, but this is gradually slowing down as the 
demographic pattern changes and gradual urbanisation in 
particular results in smaller families. New forecasts have 
yet to be published for the foreseeable future but, in 
discussion with several demographers at the National 
statistics Office, a consensus was reached which suggested 
the following growth rates over the next 15 years 

1991 - 1995 
1996 - 2000 
2001 - 2005 

2.25% per year 
2.10% per year 
1.90% per year 
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2.1 

2.2 
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These figures are somewhat higher than the World Bank 
forecast of 1.9% per year from 1987 through to the year 
2001. However, given the results of the 1990 census, we 
believe that the assessment of the national ~xperts is 
probably mere realistic. 

Health Profile 

In relation to many other developing countries, the level 
of health care provided in the Philippines is good. It is 
evident that the health of the population is improving 
gradually, but reductions in morbidity and mortality rates 
take a long time to show up in the statistics. 

Despite a drift to the cities, 60% of the population is 
essentially rural. Accordi• ~ to figures compiled in 1988, 
49.5% of the population of ~he country is also classified 
as being below the poverty line, officially defined as an 
income which does not exceed 2,709 pesos per month for a 
family of six (roughly equivalent to $100 per month). Only 
10% of the population can be classified as upper or middle 
class, whilst a total of 80% describe themselves as being 
either poor or borderline. 

2. 3 One consequence of this is that communicable diseases 
dominate the morbidity tables, as the underlying problems 
of overcrowding, poor hygiene conditions and malnutrition 
all serve to increase the spread of infection. Antibiotics 
are particularly important in this context, and government 
medical services believe that they are likely to continue 
to represent at least 20% of drug expenditure in the 
forese~able future. 

3. Income 

3.1 The demand for drugs is highly elastic : that is, given an 
increase in inco:ne received, the additional spending on 
drugs is likely to exceed that increase in percentage terms. 
This is reflected in the fact that, as GNP has increased, 
so too has expenditure on family health risen from 1.7% of 
income in 1965 to 2 .1% at the present time. We would 
anticipate a similar slow rate of growth in this proportion 
over the next fifteen years. 

4. Government fQlicy 

4.1 Contrary to expectation, the proportion of government 
expenditure allocated to health has dropped from 3.9% to 
2.6% over the last fifteen years. This is because 45% of 
government expenditure is now earmarked for debt servicing, 
as compared with 5% in 1976, consequently each sector of 
government receives a smaller share of the overall budget. 
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4.2 However, if debt servicing is excluded, it is clear that the 
Department of Health has fared better than others in teras 
of government funding. For exaaple, the budget for health 
increased by 16\ in real ter11S between 1979 and 1989, 
•hereas that for agriculture and communications declined by 
32\ and J6\ respectively. The only major area of government 
spending to exceed health in terms of real budget growth was 
education, where the increase was 60\. 

4.3 Although political aims can change quickly, the provision 
of health care in general, a~d the control of co .. unicable 
diseases in particular, are ~ikely to remain priorities for 
the current ad•inistration in the foreseeable future. 

5. Prescription Patterns 

5.1 

5.2 

5.3 

5.4 

The elimination of all oral forms of a•picillin fro• the 
National Drug Formulary, published in 1989, has already had 
a significant impact on the overall de•and for ampicillin. 
This decline will continue, and accelerate, as the drug 
education programme extends to more doctors in the private 
sector and they, in turn, influence their patients through 
the prescriptions given. 

Conversely, the market for amoxycillin is expected to 
increase, given that it is a suitable drug for oral 
treatments and appears in all forms on the National Drug 
Formulary. However, the dramatic increase in demand 
recorded in the recent past may be at least partially 
attributed to the switch in government policy noted above. 
Although demand for amoxycillin will continue to grow 
throughout the time-scale of the project, it is thus 
unlikely that past growth rates will be sustained. 

Cloxacillin is a specialist drug, as well as being 
considerably more expensive. Its use is nevertheless likely 
to increase as it becomes better known, and its 
penicillinase-resistant qualities become more important. 

Pen-G for human use is still a preferred general purpose 
antibacterium and, despite the erosion of its market base 
caused by the introduction of newer drugs, !t should show 
steady growth. The market for feedgrade quality is likely 
to reflect limited growth only, given that the emphasis in 
agriculture is turning more to fish farming and crops. 

5.5 Although Pen-Vis still widely used, it is both more limited 
in its application than Pen-G and even more susceptihle to 
replaceaent by other drugs. There have been signs of slight 
decline in the last two years, and this decline will become 
more pronounced over the next decade. 

---7-
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APPFJIDIX 3-9 

EVALUATION OF DATA SQURCES 

1. Qowestic Procluction and sales 

1.1 The monthly returns by Chemfields to BFAD are detailed and, 
presumably. accurate but are also incomplete. This could 
be either ~~cause they were not submitted by Chemfields, or 
have been mislaid by BFAD. 

1.2 The production of semi-synthetics was also calculated by 
reference to import statistics showing the amount of 6-APA 
brought in by Chemf ields. 

1.3 Details of additional capital investment and data on annual 
production were obtained from the applications and back-up 
material on public record at the Board of Investment. 

1.4 A previous report for UNIDO on the pharmaceutical industry 
appeared to have the full cooperation of Chemfields, and 
contained information which allowed us to extend the time 
series for Chemfields production. 

2. Ig>orts 

2.1 Published Customs statistics are too general for the 
purposes of a detailed study, and we needed access to the 
original documentation. This could not be made available 
to us as the archives had recently been re-located. 

2.2 Business Statistics Monitor uses the same customs data en 
a contemporaneous basis to record all sea and air imports. 
The only errors found in these records were carried over 
from the original documentation, and included imprecise 
descriptions, quantities, etc. We therefore have a high 
degree of confidence in this data source. 

2. 3 Both the Central Bank and BFAO have to authorise any imports 
of antibiotics in advance, and their documents were used to 
cross-check the import quantities calculated. Al though some 
allowance had to be made for applications which did not 
proceed, these figures confirmed the BSM statistics. 

2.4 For future reference, the format of the applications could 
be extended to include the total weight of active ingredient 
required, listed in its generic form. This would enable 
the BFAD tc monitor the quantities of common drugs needed 
in the Philippines on an on-going basis. 
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2.5 Opinions as to the volume of unrecorded imports vary widely 
and, whilst our own estimates have been based on discussions 
•i~h a cross-section of the business comaunity, we have 
limited confidence in their accuracy. 

J. Private sector Pft•nd 

J.l The statistics compiled by IMS are used widely throughout 
the industry, despite reservations expressed by all parties 
concerned as to their accuracy. 

J. 2 We investigated their sampling methods in detail and believe 
that the figures produced seriously underestimate the market 
as a whole. This is primarily because the largest pharmacy 
chain in the Philippines is excluded and, whilst allowance 
is made for this, the correction factor would not appear to 
be adequate. Nevertheless, the IMS figures give an accurate 
representation of the relative performance of the different 
brands, and of the year-on-year growth of the market. 

J.3 United Laboratories produce their own estimates of private 
sector demand, but we were unable to assess the accuracy of 
their survey methods. We therefore have a low degree of 
confidence in their estimate of market size, but greater 
reliance can be placed on the time series produced. 

4. Public Sector Demand 

4 .1 1'he Depart:ment of Health purchases for the RHUs comprise the 
largest element of public sector demand. Based on our 
analysis of both tenders and actual orders, we have a high 
level of confidence in these figures. 

4.2 Other public purchases are less well documented, but we had 
enough confidence in the figures available to arrive at an 
estimate of drug usage in public hospitals. 

5. Qtber Goyernaent statistics 

5.1 These mainly comprise social and economic data compiled by 
the National Statistics Office and morbidity and mortality 
statistics compiled by the Department of Health. Based on 
our discussions with the officials involved, we have a high 
level of confidence in the population estimates and the 
family expenditure survey, but are less confident as to the 
accuracy of the pc;pulation trends and economic forecasts and 
the health statistics. 
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N>PFJIQIX 3-10 

FORECAST FU'l'ORE DEllANJ) FOR PEl(ICU·I.IJIS 

1. llethodology 

1.1 The forecast of future domestic demand for penicillins has 
been built up from the base year of 1990. The growth factor 
for each drug is composed nf two elements : 

estimated population growth over the period; and 

a composite figure which takes into account the various 
other factors affecting domestic demand. 

1.2 The assumptions governing the latter are as follows : 

a gradual but slow improvement in morbidity rates, but 
only slight improvement in underlying social 
conditions; 

a gradual rise in living standards; 

an increase in government expenditure on drugs of 1% 
per year in real terms; and 

a shift in prescription patterns, marking an overall 
dec~ine in demand for ampicillin and a smaller decline 
for Pen-V, but steady growth for Pen-G, higher growth 
for cloxacillin and continuing high growth for 
amoxycillin. 

1.3 All the demand forecasts have been subjected to the test of 
"reasonableness". 

1.4 The model incorporating these factors is detailed in the 
following table. 
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- Proj~~ed AnnY5ll Growth Rates per Indiviciual fi:odyct 

I 
Population other '!'otal 

I 
Growth Factors Growth 

Pen-G (feedgrade) ' 
I 

1991 - 1995 2.25% 1.00% 3.25% 

' 1996 - 2000 2.10% 1.00% 3.10% 

2001 - 2010 1.90% 1.00% 2.90% 
4 , 

I Pen-G (hUJ1an) 
1991 - 1995 2.25% 3.00% 5.25% 

I 
1996 - 2000 2.10% 2.00% 4.10% 

2001 - 2010 1.90% 2.00% 3.90% 

- I Pen-V 
1991 - 1995 2.25% -1.50% 0.75% 

1996 - 2000 2.10% -3.00% -0.90% 

I 
2001 - 2C ;_o 1.90% -5.00% -3.10% 

I 
Allpicillin 

1991 - 1995 2.25% -4.00% 1.75% 
, 1996 2000 2.10% -5.00% -2.90% 

2001 - 2010 1.90% -5.00% -3.10% 

\ I 
Aaoxycillin 

I 
1991 - 1995 2.25% 10.00% 12.25% 

1996 - 2000 2.10% 5.00% 7.10% 

\\. \ 2001 - 2010 1.90% 3.00% 4.90% 

'~ I Cloxacillin 

~ 
1991 - 1995 2.25% 7.00% 9.25% 

I 1996 - 2000 2.10% 7.00% 9.10% 

2001 - 2010 1.90% 6.00% 7.90% 

I 
source Manderstam estimates 

I 
I 
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- 2. Proiected Growth in ooaestic P@Mnd 

I 2.1 Applying the above growth rates to identified demand in 1990 
results in the following market projection from 1990 through 

I 
to the year 2010 (rounded to the nearest tonne) 

' 
I 

Forecast nepnd for Penicillins . 1990 - .™-'1 

1 
Tonnes Pen-G Pen-G Pen-V Ampi- AsJxy- Cloxa- ! 

I (feed) (hUllaD) cillin cillin cillin 

1990 8 12 24 51 60 8 

I 
1991 8 13 24 50 67 9 

1992 9 13 24 49 76 10 

1993 9 14 25 48 85 10 

I 
1994 9 15 25 48 95 11 

- 1995 9 15 25 47 107 12 

1996 10 16 25 45 :.15 14 

I 1997 10 17 24 44 123 15 

1998 10 17 24 43 131 16 

1999 11 18 24 42 141 18 

I 
2000 11 19 24 40 151 19 

. 2001 11 20 23 39 158 21 

2002 12 20 22 38 166 22 

I 2003 12 21 22 37 174 24 

' 2004 12 22 21 36 182 26 

2005 13 23 20 34 191 28 

I 2006 13 24 20 33 201 30 

~\ 
2007 13 25 19 32 211 33 

2008 14 26 19 31 221 35 

'~ I 2009 14 27 18 30 232 38 

~ 
2010 15 28 17 29 242 41 

.. I Source Manderstam estimates 

I 
I 
I 
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- ). Derived pgnnd for PeD-G 

I ).1 Finally, the above figui.·es may be conve:Lted to give a 

derived demand for the basic feedstock material, Pen-G, 

I 
using the accepted mathematical conversion factors 

~ 

Derived QeMnd for Pen-G : 

I 
1990 - 2010 I 

1 
Pen-G Ampi- A"Mlxy- cloxa- Indirect Total ~ 

I Pen-V cillin cillin cillin Exports* Pen-G -. 

Factor 1 1.2 1.l9 1.05 1.85 

I 1990 44 61 71 8 184 

I 
1991 45 60 80 9 194 

1992 46 59 90 11 206 

-- 199) 48 58 10! 11 )Q 248 

1994 49 58 113 12 60 292 

I 1995 49 56 127 11 90 335 

1996 51 54 137 15 96 353 

I 
1997 51 53 :.46 16 103 369 

1998 51 52 156 17 110 386 

,· 1999 53 50 168 19 118 408 

2000 54 48 180 20 126 428 

' I 2001 54 47 188 22 132 443 

2002 54 46 198 23 139 460 

I 
2003 55 44 207 25 146 477 

2004 55 43 217 27 153 495 

2005 56 41 227 29 161 514 

\\' 
'~ I 2006 57 40 239 32 168 536 

2007 57 38 251 15 177 558 

' 
2008 59 37 263 37 185 581 

I 2009 59 36 276 40 194 605 

2010 60 35 288 43 204 631 

I 
* Bulk Am0>ryci 11 in 

Source Manders tam estimates : 

I 
I 
I 
I 
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APPF.llDIX 3-11 

pRQJBCTID SM.RS AIU> MARUT Piqll'1'RATIOll BY PRODOCT 

1. Natural Penicillins 

Tonnes 

1995 

1996 
1997 
1998 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2009 
2010 

Data ease 

Pen-G Pen-G 
Feedgrade Pen-V 

2 

4 
6 
8 

10 
10 

10 
10 
10 
10 
11 

11 
11 
11 
11 
11 

7 

15 
22 
30 
39 
39 

39 
39 
40 
40 
39 

40 
40 
41 
41 
41 

Total 
sales 

9 

19 
28 
38 
49 
49 

49 
49 
50 
50 
50 

51 
51 
52 
52 
52 

Forecast t Market 
Demand Penetration 

49 

51 
51 
51 
53 
54 

54 
54 
55 
55 
56 

57 
57 
59 
59 
60 

18\ 

37% 
55% 
75% 
92% 
91% 

91% 
91% 
91% 
91% 
89% 

89% 
89% 
88% 
88% 
87% 

The forecast demand figures are in accordance with 
the projections which are set out in section 2.1 
of Appendix 3-10. 

The individual projections in respect of Pen-G 
(human grade) and Pen-V have been combined as 
these comprise essentially the same market. 

The maximum potential market for the natural 
penicillins has been forecast at a level which is 
equivalent to the total market in 1990, plus 50\ 
of the increase projected in each subsequent year. 

!t has been further assumed that it would take the 
r-:-oject five years to achieve these target levels. 
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2. 6-APA 

Tonnes Total sales 

"------ ·-- - ---- - --- . 

Forecast 
Demand 

t Market Penetration 

Option Option Option 
A B C 

Option Option Option 

1995 

1996 
1997 
1998 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2009 
2010 

Data Base 

A B C 

54 

85 
101 

90 
80 
98 

101 
100 
98 
96 

114 

116 
114 
112 
109 
107 

59 

95 
116 
110 
106 
124 

127 
126 
125 
123 
141 

143 
141 
140 
137 
135 

65 

102 
125 
120 
114 
134 

139 
139 
138 
138 
157 

161 
161 
161 
161 
161 

155 

163 
172 
181 
192 
202 

210 
219 
228 
238 
248 

259 
271 
282 
295 
308 

35% 

52% 
59% 
50% 
42% 
49% 

48% 
46% 
43% 
40% 
46% 

45% 
42% 
40% 
37% 
35% 

38% 

58% 
67% 
61% 
55% 
61% 

60% 
58% 
55% 
52% 
57% 

55% 
52% 
50% 
46% 
44% 

42% 

63% 
73% 
66% 
59% 
66% 

66% 
63% 
61% 
58% 
63% 

62% 
59% 
57% 
55% 
52% 

The forecast demand figures are in accordance with 
the projections which are set out in section 3.1 
of Appendix 3-10. 

The individual market projections in respect of 
Ampicillin, Amoxycillin and Cloxacillin have each 
been converted into 6-APA, the basic feedstock 
material, as have the projections in respect of 
indirect exports of bulk amoxycillin. 

It has been assumed that 6-APA would effectively 
be a "buffer" product, and that its availability 
for sale to third parties would be determined by 
the surplus of actual production over in-house 
requirements for further processing. 

On the basis of the three options under review, 
this surplus varies significantly according to 
both the volume and type of production envisaged, 
as does market penetration 

option A 
Option B 
Option C 

35% to 59% 
38% to 67% 
42% to 73% 
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PRQJJ$CtBD :a1,15 MD llARQ'1' PDll'J."RATIOll BY PRODUCT 

). sulk se•i-5yntbetics 

Tonnes 

1q95 

1996 
1997 
1998 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2009 
2010 

Data Base 

Allpi- Amoxy- Clo:xa- Total Forecast t llarket 
cillin cillin cillin sales Deaancl Penetration 

5 

7 
8 

10 
10 
10 

10 
9 
9 
9 
8 

8 
8 
8 
7 
7 

11 1 17 166 lOt 

17 2 26 174 15t 
24 3 35 182 19t 
30 4 44 190 23% 
35 5 50 201 25t 
38 5 53 210 25t 

40 5 55 218 25t 
42 6 57 226 25t 
44 6 59 235 25t 
46 6 61 244 25t 
48 7 63 253 25t 

50 8 66 264 25t 
53 8 69 276 25t 
55 9 72 287 25t 
58 10 75 300 25t 
61 10 78 312 25t 

The forecast demand figures are in accordance with 
the projections which are set out in section 2.1 
of Appendix 3-10. 

The individual market projections in respect of 
Amoxycillin, Ampicillin and Cloxacillin have been 
combined as these are essentially inter-changeable 
within the market for bulk semi-synthetics. 

Market penetration has been forecast at a level 
equivalent to lOt of the total market in 1995, 
rising to a maximum of 25% by 1999 and stabilising 
at 25\ thereafter. 
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APPEllQIX 3-12 

BJW1DS or A11PICU·1.111 MD All>XJCITJ.IM Aw,u,a,n1.1 IM Tiii PBIL!PPillBS 

MPi~illin (Brands Ordered by Rank in Market Share) 

1. 
.... .. -
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10 • 
11. 
12. 
13. 
14. 
15. 
16. 
17 • 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25 • 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 

Ampicin Westmont * 
Pensyn Biomedis * 
Pentrexyl : Bristol Labs * 
Penbritin : Smithkline Beecham * 
Amo pen Mead Johnson 
Specillin : Boe Ingelheim 
omni pen Wyeth suaco 
Ampedia Pediatrica Lab 
standacillin Biochemie 
Excillin Servipharm 
Amplivacil Elin Pharm 
Hubbercil Inphilco Pharm 
Amp in Pharma Dynaaic Inc 

Allpidan oanlex Lab 
Amplexcillin : Doctors Pharm 
Protexillin San Marino 
Amplital c Erba Farmitalia 
Terampicin : Terramedic Inc 
scamicin : Scandrug 
Liferzin Health saver Phar• 
Flexapen E A Northam Pharm 
Chrisolin Christian Pharm 
Leoplex P M S Com 
Cordroxyl corp Holdings Mgmt 
Amcill Parke Davis 
Amphilex Medicalex Pharm 
Marticil st Martin Pharm 
Moripellin Morshita 
Angypex Charmwood Ph arm 

Sylpen Le Jumont Phann 
Amprobin Servi med 
Emaxin Eadriex 
Philcyllin Philmed Lab 
Kramexcil Kramer 
Apamacin Phil Genethics 
Allidcil Allied 
Pitripen Kinderpharm 
Fampil Spade Pharma 
Sanethillin sanethical SA 
Avexcillin Avec Phann 
Drampicillin San Marino 
Eurotrexil Am-Europharma corp 

* These four brands account for 33\ of the total market 
tor Ampicillin 

.. 
\ 
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' I 
43. Jerra:acil J A R Phana 

I 44. Nepogra• Lafayette Phanna 
45. Allpimycin Pacific Phana 
46. Aiaelin Compact Phar11 

I 47. Metadyl Metal Lux 
48. Trilaxin . Lejal . 
49. corpen Coronet Lab ' 

I 
50. Aacillin Regent Phana , 51. Alldricil Sydenha• Lab 
52. Triasyn : R B I Phara 
5'.! - A11prexin Hizon I 

I 54. Bridopen Roddensers Pharm 
55. Biostacil Ad-Drugstel Phann 
56. AdUllliC Opsonin Chea Ind 

I 
57. Altapen Bio Strata Phara 

- I AwoXVcillin (Brands Ordered by Rank in Market Share) 

I 1. Moxillin United American * 
2. AJD<>xil : smithkline Beecham * 

I 
3. Sumoxil Mediche• Phara * 
4. HiJIOX Westmont 
5. Polymox Mead Johnson 
6. Wyamox Wyeth Suaco 

I 7. Ampidroxyl Bristol Labs 
8. ClearaJ10x Boe Ingelheim 
9. Pediamox Pediatrica Lab 

I 10. Robamox Wyeth Suaco 
11. Penbiosyn hedi Rx Inc 

' 
12. Servimox : servipharm 

" 13. Magnamox . E A Northam Pharma ' ~ I 
. 

" 14. Amoxsteryl VCP v c P Intermed 
15. Danmoxin oanlex Lab 
16. Glenox Glen-Normandy 

I 17. Teramoxyl Terramedic Inc 
18. Essenmox Essenphar11a 
19. cycamil Kinderphar11 

I 
20. BritaJ!lOX Steinbach Products 
21. coaaoxin Corp Holdings Mgmt 
22. Stamox Yung Shin Pharma 

I 
23. Athenalyn Terapico Chemie 
24. Pharmamox . Doctors Phar11 . 
25. oynamoxil . Druqmakers Lab . 
26. Jamox Phil Genethics 

I 
* These three brands account for 20\ of the total market 

I 
for Amoxycillin 
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27 Semoxicillin 
28. Chrisomox 
29. Apetruxil 
JO. TelsiJIOX 
31. syncloxil 
32. Opixil 
JJ. Piasylin 
34. Ladoxillin 
35. GrllllOX 
36- Filmoxyl 
37. coroxyllin 
38. ValJDOX 
39. ora110x 
40. Tynocillin 
41. Philamox 
42. Yugoxil 
4 3 • Bactigent 
44. Xyvervex 
45. Giacillin 
46. Moxydril 
47. Kramollex 
48. J-Ruxin 
49. Roximox 
50. Daisamox 

source IMS Pacific 

. . 

: . . 

-----=-:--=---- .. __ _ 
.. _,..-.---

San Marino 
Christian Phan' 
Allied 
Ad-Drugstel Phar~ 
Le JU110nt Phana 
Nicholas Lab 
P M s Com 
Chemex Intl 
Hizon 
Fil Medica 
Coronet Lab 
I A E Pharm 
S V More Phanaa 
Tynor 
Philmed Lab 
Elin Phana 
Filadaas Pharma 
Avec Pharm 
Compact Pharm 
Sydenham 
Kramer 
coronet Lab 
R B I Pharm 
Pharmacare Prod 
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APPENDIX 3-13 

. . ~ .. . . ....••.• ; • : .• '· r. • I t.!~ t: 

t"ii;,.,: : ... ~t~~l ::,~;.: ~· Vl !-i,-.Lit:l 

:·h·: \.:tJ1;11:1~:; .• l1 ... 11.:r, :~ur..:.:lu of Cu!itOrns 

. -..... l : ~ . '~ ~ : • . ;· .... \.. ~ ·-' • l 

·· . ."ii:::~-~.--.-· .. :,,, :t1'"; l'·~,::!.~~.u.i Gi hcal~b .. t:; J. t:':."Ln".J.ry n~ti<.1 nal ulljectiv~ 
:-.:: ... ,;~;:.••=:ti•-: •. ,~ •. ::111 . .:11~ ;,: :.-..:Lt-:;l.!iiic~cncy ~n. 11~alcnals \l:icd in thi:: 

·.-; l i ~-. ! . 
·-. l. 

.. - ·. - - ::. .. ,. l1.: '\ ,: ~ : .. •to. • • ~ • • • i.. • • I 
• _., .·: •. l" :-; •• '..Ja,;-£c::t :'...:..:ti ~u i•:tvc .l ~·..:Liable lo1.:;d 

~t!.\! tr~:i..;.a !.1.~1-t:JLcnL::i ~!.:.-.:din the 
• ~ I•., I• . , ... : ~:.,a L.., \.. ;:. , 

...••. ·.· ..... :~i..:t.-..;.r.: 1! .. !. 

;. ....... ...; .. 

... : . ~- ...; 

•:•• ......... 

... :.: ....... . 
. •: .. ... ~- . : . 

;.1,,·. 

. -. -· .J - # ; ~ ~ :: ~ .; • ... :.: - ~ ~ ~ 
. . . . 

· :: ...... · · ......... :· .. · .. :.:~·.:·::;-.,·:1:, ~::i: ~\.!t!~• - '....·,·utnctLC a.r.tL-

.• ~~-~~- ·;:: _.-. ...:~·._:!~ c..:CGI:.._•;:"'".~\: :~~ne!~ts, _:1~' ... Jl~~ v.·hicl1 ~rt-: 

_ ....... :i ..:.· .. ~ ........... ~: ._ .• ~.-~~~~~.;;.. .~;. ! ___ ·.::::,;.j ~-.,~·-! t~.,; ~:~,~;trt;J.ra t:~1.ii..:~criali~.l.tion <)i 

·:li-isr:.~:.::-..:..:, ~t.~;.; , .... ~1 .... ~ ... J _n, J,;'~!~·--.1ol :,~·~ ... !L1r....~~~n .:; .. 1.l~L~Lty t! ... O:'C c!.~1~ 

.. ~<.:-~\;:lt!! ~o 1neet n,;;; unly tl•..: :..;r:·.c..::>ti.c con:>l:..n1pti.on ~··~quirc:nh:nt:i but al :>O 

::r: :;i the .:>:e-.;;·: ucrn:.n:.l t.;n:.,::a~~:~g :~·om :>Or.11.: ..;o~~tric..::. rn the rt.:i;ion; 

','/HE!\.!;;.:\~~, er.\.! Lv·::.~ii·,· .. ~-n·cJucc<l ~..:r!"li-Jynthl.!ti·.; ;..nti.biot~c~ arc 
.:_:.-..;:.:~=-~~~~l(! tc :ac i;)~~;1J~-r~d . ,!_;:r.~1·iJ..J.t'C!; ~~ :.t:i·:;".~ ct ~J:·ict.; ~Lnd qu~iity; 
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~·/H£l.lE:-.;:;, ...:ua::H.:t;J•:!i ...;r:t-. ..: fact that the local productiun ui 
.: ... ·-·:1.::l1:t1c :ir.tU.J:...iL:<.::> t:·a.:lS'-=c:~C:;; the 1~;irrow conii.nc:s of a pu1-'cly 

-...,:...:-.~-" vo::nt.in: ;u~J bc.i.1·:; :Jirectly on the attainment o! the national 
,.:.,.:-~~-..:s pcnai.nin; t.J ;\.:&dth a.n<l :;ccuri.;y, the government h.!:t seen it 
•••• ., :.-.;.i: certa.in ,;t..:i;:; that ·.vill c:-.,;u;-e thl! viabibty thereof; 

:.:.o•.·; ':'i!Eia:l-·or;.;::. L, ~-·!::Ri..H!-L.;.t-;D E. M.ARCOS, P:-..:sitlcnt of 
...... · .. :,.•:ull.; '·' ril.- t'i11llp!11n. :. , :.·: ·:1n .. 11.: • . .;i U-.c puwc1·;.; v.::.l..:J .. ,, 111c by the 

··w~.:.::: .. ~tl.l;U, -~ll. -~'..l.:t ...:L·; Ur,!1·;: ~t.:.d ra:.:.:~·u~: ; 

i.'h..: 1:11;,,,,.L<1.i:i•.n wt ""'"~n-,;ynth..:t1c antibiotic:> sh;ill I.Jc allowed 

... . . ~. ':•~;int it L<-., •• ad l flJC:. o:.i1~L .; ... :-.:.:,t b..: produced in the Ph ili ppinc s. Th..: 

.=.::;:~·.:.~ !hnk. lH .:.•n:.ultat11..:1 wlth thl.! lJoa.rd of Investments, Minister vi 
:-ic-i::: .i.nd th.: L:·llwl ~\ntl Dnl;_.; 1\<lmmi:»1·a.tor, shall issue guidelines regulatin~ 
;;1,;.:.::: ~r.~po:-t;:.t1uns. 

:JONE in tlll! City ci Manila, :!-:.is 24th day oi February, 1982, in the 
::.:.:..;· .:1 01,;r Lvrci, :anctet:n :'.'.1.ndrc<l and cil;hty two. 

Dy :he President: 

-~-:;::.--/' 
r .. __ ,,,.) v --

---~!C.:..~1 C. TUVERl\ 
? :: :: ~ i..:i.;:1 t ~~'-<t!CU ti Vf; 
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REPUBLIC OI- fHE tlUUFPINES 
!ttlNl~IRY OF HEALTII 

..~ 
.. ,· ,,,;~ 

FOOi> ANO DRUG ADMINISTKAUON 
MANnA 

l I ~ . : ~ It 

.... .. ... ,_--""''-' . -· . 

A~IC~l~ • Y&N&Y•M:(J~~ 
hecord~ ;rr1c•r II 

r l..i:. t; LliCUI.:J~ Food .10'2 uru' AdHAlltr&UOll 
~0. 2 s. i;d~ 

I llI":JW..llt. t.o ;..X.l!C'lt. i·;., 1,r.tor ~;.,. ,'"{C., 1\;\l.•••I r••l•rtJ'll"J ;::., l ,.~~·, 

1n :-Al'ltion t.o MJ...;:: ~c. "°.J ·fat•·c !;ovc~Ler .: ', ~ 'J'/7, ~1c ~.y ·..-:1.:: 
llf aoendment. to FDA Circular dat.ec.i Karen J, l'JCl, t.ne foilv•ir.g 
rules and procedure for the import.at.ion of antibiotics are heret:Jy 
adopted: 

1. ill applications for t~ i.ltportat.ion or antioiotica 
:tnall oe !iled with the Fooa and irug Admini:tt.ratian, ano snall 
cmtain the following data: 

... 

(a} The name and addres:t of the Agftllt 
Sank; 

(b) The naJI:e and address of the LT.~orter; 
(c) 'l't.e count.ry of ori;\in of the 

.mt.ibiot. i.c~; 
( ;i) :"he ;.;ene ric. chn::iical. oranci/ t.rn<1r. 

:-.'.'..1:1~ of t.r.c ;.:r~'1uct/raw rn:1tcri.tl; 
( e} 'i.':-.e fom of tl:e ant iblot ic; :,:1;! 

(f) ~·~.c quu.:-.•.it.? of th;: ;int ibioti.-. 

a.) 1'!",e :-·::c:a :;rn! G::i.:~ /,•u:.in!st..nt.1cr., ·,;i.t.h tat: :i;; 0 n.v;,.:_ 
:,; · :·.~ l".inist.er of !ic:a.ltr., :rna.il l:t:Juc n ci:-r·:,i.f!.cn.t.r: of .~.·~t:·,.':-:· · 

;·~ ~,~~.i•i:t?i·:·.cti·": ,~.~.!,in!.c! .. :r:i; 
~.\ "";,. :·. ,-: · · ~J:·u;· t\1~i~.i:~: .. ri~~-~ 

J. The Cert.ilic.:ite of Authority shall ~ valW for '¥J d.-i.:nJ 
fra:i dato thereof fer tr.~ purpo~P. of i~portation ~nd 3~'\ll be 

u:iP.d only ooco; 

~.. Edc:h C1?rtific;1tr: of Aut,;~)rity to Ir.t~o:-t should r~rer 
t.o "'n<:? a.r1tibiotic eithllr a.:i fini:>ht:!d product or rnw 111;>.t.P.:d.::.l.s; 

'i. Th<! Ori1~inal copy of t.t1•? l!nrt.H.ic;,'\t..c of Aut.hr•rit.:: t.n 
lr:lport, shall bo :iui:nlttc<1 to Agent bank, •.tho sM.ll tr.'m 
!urnish FDA, thru CICCO ot th8 Central Bank, with copies 
of thn Lotter or Credit/ Accept.AAces issued under thi.o speci!ic 
authority and tho corre3pondin~ relon.se c1trt1.!ic11t.c i:s~ucd 
there!or. 

{,. Th,, 1:ollcct.vr of Cu::it.mi:; "ill ;.llo" t.h•! rB.lea::11: 
or :mch iJllport.nt.icn onl.:; upon prf!Sent.ation of tho Aut.hl)ri l.:f 
t.o lm?Ort. t.ogethor ... ith nll t.h•• '.}lhor rf'qulrornont.3 in furt"e; 
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C!ll?IFI~D T~1 COtft. , 1 -. 

\JJ. k . L. ~-v-c~"'- ) ~ J;. i 

1.:llCfTO M IUNAYAN, JR~~- ., 
P~cord$ vtt1cer It 

Food :ind Drug AdaLnlstr•UOll 

: • ;.;10:.U\J.:ICC::J/ 0.:•·:·1. ;.i·.i.;::1!.1-;:i.:S i:JS:.lo'JQ Lcf:;;-!! r t::J:-~·r;; .:z., l'~tl2 
for <L-:-.;-:icil!.i.n ar.c a::10~,...ci.1.lin u.'lder prio:- t'iJA Gi.rr.!.ll::-:J and which 
r,,"\ve :i~·- ye~ be~..!1 ~.v;li.LcJ <•:J ~!· the date r.~!"eof :shoul 1 b~ sut:mittcd 
!\,,:- r·c•1., l i,f at. i;..:r .• 

:-:.-L.LL, :·:1.:.~ i:.;::..: . .:.i, ------- April.)_Q_ ________ , l'JU:l. 

I 

~ __ _., 

./ ; I ' 
~ ~ ,~. ,~ ·:... .. 

C.\TALillA C. SANCHEZ 
.\ct:.inr; Admi:lhtrato!"' 
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APPENQIX 3-14 

CURREllT TARIFF POLICY IB TUB PBILIPPDllS 

1. Bxisting Tariff structure 

1.1 At the present time, the Philippines operates tariffs which 
ranqe from 0% to 50%, the most frequently used rates beinq 
3%, 10%, 20% and 30%. Relatively few products are either 
zero-rated or are subject to hiqher rates of up to 50%. 

1.2 All pharmaceuticals are classified according to the form 
in which they are i•port.ed : chemically pure bulk, bulk 
mixtures or final dosage forms. In general terms, the pure 
chemicals attract a 10% tariff, whilst final dosage forms 
attract a :9% tariff. Mixed chemicals packed in bulk are 
generally assessed at either 10% or 20%, all penicillins 
being subject to the higher tariff rate. 

Bxistiog Tariffs as at July 1991 

Bulk Final Chelli.cally 
Pure Fora Mixture Dosage Fora 

Penicillin-G 
Penicillin-v 
6-APA 
Ampicillin 
Amoxvcillin 
Cloxacillin 

* not applicable 

10% 
10% 

3% 
10% 
10% 
10% 

20% 
20% 
* 20% 

20% 
20% 

Source Tari.ff Commisssion - Chemicals Section 

2. Protection Beasures for PhBrMCeUtical Inciustries 

20% 
20% 
* 20% 

20% 
20% 

2 .1 No clear policy has been formulated with regard to the 
protection of local manufacturers of pharmaceuticals, 
largely due to the fact that, until now, Chemfields has 
been the sole domestic producer. However, the National Drug 
Policy commits the government to the principle of self
sufficiency, and it is reasonable to assume that the tariff 
structure would be used to assist a new venture in this 
field, provided it was a genuine pioneer industry. 

2.2 On this basis, the first two stages of production, namely, 
the fermentation of penicillin and manufacture of 6-APA, 
would be eligible for protection against competing imports. 

\ 

.. 



~--

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.. I 

I 
I 
I 
I 
I 
I 
I 

t 
I 
? 

---=--~--- ·-------- - -- ~ 

2.3 The production of bulk semi-synthetics is less clear-cut, 
in that Cheafields is already producing these products and 
two additional plants are likely to be established in the 
near future (HD Pharaa and First Pharmaceutical). In this 
case, it is likely that existing legislation could apply in 
the initial instance but, in line with world trends, would 
then be superseded. by the introduction of tariff barriers. 

2.4 The m3nufacture of final dosage forms is a thriving industry 
in the Philippines, and is protected by a differential 
tariff of 10% on most pharmaceutical ~~oducts (given that 
imported final dosage forms are subject to 20% duty, as 
compared wit..'1 the 10% duty on bulk chemicals). A new 
venture would not be given preferential treatllent, and would 
be expected to compete with established companies on the 
same terms. 

\ 

' ~ 
I 

-



.,_ 
------

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

5.2 

I 
~ I 

I 
I 
I 
I 

\ I 
l 
... 

I 

~

------·~ ....... - - --- ~- ----- -· --~ ---- - . . . 
QgtiQD B 6-APA 

8ulk se-i-synthetics 
Final Qosaae Forlls 

... ·orecast Surplus t Market 
Demmel for sale Penetration 

1995 155 59 38t 

1996 163 95 58% 

1997 172 116 67t 

1998 181 110 61% 

1999 192 106 55% 

2000 202 124 61% 

2005 248 141 57% 

2010 308 135 44% 

QRtiQD c Natural Penicillim 
6-APA 

Forecast Surplus t Market 
Dell&lld for sale Penetration 

1995 155 65 42% 

1996 163 102 63% 

1997 172 125 73% 

1998 181 120 66% 

1999 192 114 59% 

2000 202 134 66% 

2005 24& 157 63% 

2010 308 161 52% 

It is anticipated that the shortfall in supply to the three 
users of 6-APA would be made up by direct imports. 
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APPENQIX 3-15 

1. 

1.1 

r.svgr.s or TAIUFF PROTECTIOH 

Am>lication for Tariff Preference 

The procedures for establishing a new tariff take a maximWR 
of six months, and can only be set in motion by a bona-fide 
investor through official channels. The normal procedure 
is as follows : 

a) The initial application for protection is made by the 
investor to any government agency prepared to support 
the proposal. 

b) This agency requests the change in tariff levels. 

c) 

d) 

e) 

The investigation carried out by the Tariff co .. ission 
in terms of Section 40i of the Tariff and customs Code, 
normally involves a public hearing and the submission 
of position papers by interested parties. The Tariff 
Commission will then make its reco-endation to the 
National Economic Development Authority. 

The NEDA Board meets to approve (or modify) the 
recommendations submitted. 

The change in rates is finally approved by either the 
President or Congress, although a limited number of 
products also have to be referred to GATT. 

1.2 No firm indications could be obtained from officials as to 
what levels of tariff protection could be anticipated for 
the proposed new production f aci 1 i ty. However, some of the 
likely alternatives were discussed and explored, and the 
constraints imposed by existing policies were clarified. 

2. Option A 

2.1 Option A involves the construction of a complete integrated 
plant using four separate production processes, each of 
which would merit protection from imported competition. 
However, the tariff structure does provide constraints in 
that, in practice, th2 effective rates in use are 3%, 10%, 
20% and 30% only. 

2.2 A tariff of 3% on the penicillin culture would have little 
impact once the production process was underway, given that 
almost all the material used should be self-generating. 
However, the initial culture could prove to be expensive, 
and a special dispensation might have to be sought. 
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2.3 A tariff barrier would have to be raised at this stage to 
deter the importation of competing supplies of bulk Pen-G 
and 6-APA. A rate of 20% would give the new industry 
adequate protection, and would enable it to establish its 
sales of Pen-G to such companies as Squibb, Cyanaaid and 
General Milling, and of 6-APA to Chemfields and any other 
producers of semi-synthetics. 

2.4 This, in turn, indicates a higher tariff rate of 30% for the 
bulk semi-synthetic penicillins produced at the next stage, 
and for the final dosage forms. These levels would slightly 
increase the protection afforded to existing industry. 

3. Ojltion B 

3.1 Option B should allow more flexibility in terms of tariff 
rates, as it involves only three stages of production. 

3.2 In order to minimise the cost of tae basic feedstock, the 
tariff rate on bulk imports of Pen-G would have to be 
reduced to 3%. As this material cannot be differentiated 
from the Pen-G brought into the country by such companies 
as Cyanamid and Squibb, the reduced tariff would also 
benefit these importers. 

3.3 The tariff on 6-APA could then be increased to 20% in order 
to give the new industry a measure of protection. As in 
Option A, both bulk semi-synthetics and final dosage forms 
would be subject to tariffs of 30%. 

4. Qption c 

4.1 Option C only involves the first two production processes. 

4. 2 Penici 11 in culture should thus be subject to the lowest 
tariff rate of 3%, whereas the output of the factory, bulk 
Pen-G and 6-APA, would both be taxed at 20%. 

5. ruture Levels of Tariff Protect:ion 

Penicillin Culture 
Pen-G Bulk 
6-APA 
Bulk Semi-Synthetics 
Final Dosage Forms 

* not applicable 

current Option 
Rate A 

10% 
10% 

3% 
10% 
20% 

3% 
20% 
20% 
30% 
30% 

Option 
B 

10% 
3% 

20% 
30% 
30% 

Option 
c 

3% 
20% 
20% 
* 
* 
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APPEllDIX 3-16 

EXPQRT llAUl'l' POTERTIAL 

1. Introc1uction 

1.1 As has already been noted, there is now a commodity market 
in most essential drugs which is characterised by high 
volume production and steadily falling prices. However, the 
further development of co:mmodity sales is hindered by 
political considerations, given that many countries regard 
pharmaceuticals as having a strategic value and have 
accordingly tried to develop a degree of self-sufficiency 
in their manufacture. 

1.2 such infant industries are usually given a high level of 
protection in relation to competition from imports, 
irrespective of their country of origin. As a result, any 
export initiative by a new manufacturing plant would have 
to be accompanied by a political initiative which, in turn, 
could entail reciprocal agreements. 

2. eurrent Em>rt Trade 

2 .1 The export trade in penicillins front the Philippines is very 
limited, with recorded exports over the last decade 
averaging only $25,000 per year in the case of bulk 
chemicals and $20,000 per year in that of the final dosage 
forms. This trade has also been erratic, with relatively 
large figures being recorded in some years and nore at all 
in others. It is therefore probable that exports resulted 
from "one-off" decisions by international companies to cover 
temporary stock shortages in other countries. 

2.2 However, we understand that United Laboratories has been 
active in advising companies outside the Philippines, 
including the equivalent to Chemf ields in Indonesia and a 
plant for semi-synthetic dosage preparation in Thailand. 
The involvement of United Laboratories in the ownership of 
the proposed project could thus provide it with potential 
trading links, although it must be emphasised that political 
policies are again likely to have more of an influence on 
export trade than existing relationships between companies. 

3 • Relevant Jlarkets 

3.1 The ASEAN nations have been a political block for 24 years, 
but previous efforts at promoting intra-regional trade have 
been more symbolic that real. As a result, trade between 
partners has been stagnant at about 20\ ot total ASEAN trade 
for a number of years. An attempt is currently being made 
to create a free trade zone by the year ~000 but, based on 
past experience, the prospects do not look favourable. 
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3.2 Despite the foregoing, we believe that the .ost realistic 
opportunities for the development of exports lie in the near 
neighbours of the Philippines, and particularly in the ASEAN 
countries. These countries fall into three groups : 

Hong Kong, Korea, Singapore and Taiwan all have 
relatively good health indicators linked with a high 
per capita GNP, plus well-established and thriving 
pharmaceutical manufacturing industries. 

At the other end of the scale are some of the poorest 
countries in the world, notably Callbodia, Lao and Viet 
Nam (although the latter devotes a high proportion of 
its limited resources to health). 

Between these two extremes are the middle-ranking 
countries, which include the Philippines, where life 
expectancy is fairly high, infant mortality ranges 
widely and heal th services are being given a high 
priority. 

Health Indicators of Select"" &Ft Asian equnt:ries 

Philippines 

Hong Kong 
Korea 
Singapore 
Taiwan 

Malaysia 

Expeetation Inf ant 
of Life llortality 

at Birth per 1000 
in Years Live Births 

63 

76 
69 
73 
73 

38 

9 
33 

9 
7 

Papua New Guinea 
Thailand 

70 
53 
64 

16 
68 
43 

Cambodia 
China 
Indonesia 
Lao PDR 
Viet Nam 

Sources 

n/a 
69 
55 
45 
65 

n/a 
35 
96 

151 

13 ' 

Asian Development Bank 
World Bank 

PersOns 
per 

Hospital 
Bed 

625 

200 
588 
318 
270 

400 
200 
700 

893 * 
500 

1800 
1130 * 

200 

Per capita 
GllP in US$ 

(1988) 

630 

9230 
3530 
9100 

r 'a 

1870 
770 

1000 

n/a 
330 
430 
180 
n/a 

Note All figures refer to 1985 except 
* - 1970 
I - 1980 

GNP figures are for 1988 
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3.3 on balance, we recomaend that priority should be qiven to 
Indonesia, Thailand and Malaysia as potential export aarkets 
(although Singapore and Taiwan could also be regarded as 
possible collaborative partners). These three countries are 
similar to the Philippines in ter11S of the structure of the 
industry and the health profile of the population, but they 
do differ in respect of such factors as per capita 
consUllption of drugs in general and anti-infectives in 
particular • 

3. 4 Expel'diture on drugs in these countries varies widely, with 
Taiwan and Singapore standing out in terms of sales per head 
of population : 

cymmmgtion of oruas in Selected Asian CO!mtries 

Total llarket Population 
$ aillion ail lion 

Philippines 547.8 60.0 

Indonesia 444.9 179.1 
Thailand 377.7 56.4 
Malaysia * 81.0 17.4 
Singapore * 51. 7 2.7 
Taiwan 793.3 20.3 

* Pharmacy sales only 

sources : World Health Organisation 
IMS Pacific 

. 1990 . 
Sales per 

bead 

$ 9.13 

$ 2.48 
$ 6.70 
$ 4.66 
$ 19.15 
$ 39.08 

3.5 All these countries have relatively free markets for 
pharmaceuticals, with a large range of licensed drugs 
available 

orua Licences in Selected Asian Countries : 1990 

Registered Registered 
(A) (B) 

Active Finished 
Ingredients Products 

Philippines 800 14000 

Indonesia 1319 13645 
Thailand n/a n/a 
Malaysia 1019 5079 
Singapore n/a 5154 
Taiwan n/a n/a 

sources World Health organisation 

Ratio 
B/A 

17.50 

10.34 
n/a 

4.98 
n/a 
n/a 

Essential 
Drug 
List 

560 

387 
n/a 
644 
377 
n/a 
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3.6 Looking more closely at the consumption of relevant drugs, 
the following tables show the total market for groups of 
drugs in overall terms and exp:cessed as consumption per head 
of population : 

Market for Anti-Infectives in Asian countries : 1990 

systelli.c Antibiotics Broad Spectrua 
Anti-In~ectives Penicillins US$ nllion 

Philippines 

Indonesia 
Thailand 
Malaysia * 
Singapore * 
Taiwan 

139.2 

111.2 
79.5 
20.0 
10.2 

130.9 

* Pharmacy sales only 

sources : IMS Pacific 

115.6 

94.2 
67.8 
11. 7 
6.1 

115.9 

39.4 

38.6 
15.7 

3.8 
1.,8 

16.8 

3.7 In overall terms, this shows that the largest market for 
penicillins outside the Philippines is Indonesia, followed 
by Taiwan and Thailand. However, analysis of the figures 
on a per capita basis highlights the fact that this 
expenditure is significantly higher in both Taiwan and 
Singapore : 

Per capita consumption of .Anti-Infectives 1990 

systenc Antibiotics Broad spectrua 

US$ aillion Anti-Infectives Penicillins 

Philippines 2.32 1.93 0.66 

Indonesia 0.62 0.53 0.22 

Thailand 1.41 1.20 0.28 

Malaysia * 1.15 0.67 0.22 

Singapore * 3.78 2.26 0.67 

Taiwan 6.45 5.71 0.83 

* Pharmacy sales only 

sources : IMS Pacific 
Asian Development Bank 
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3.8 on the basis of the information set out in sections 2.4 and 
2. 6 above, the amount spent per head on broad spectrum 
penicillins expressed as a proportion of total per capita 
expenditure on pharJllaceutical products may be calculated as 
follows : 

Philippines 7.2% 

Indonesia 8.9% 
Thailand 4.2% 
Malaysia 4.7\ 
Singapore 3.5% 
Taiwan 2.1% 

3 • 9 Contrary to expectation, these variations are not the result 
of drug prices being higher in certain countries. For 
example, average market prices quoted for ampicillin are 
significantly higher in both Indonesia and Singapore 
relative to Malaysia and the Philippines, whereas procaine 
benzylpenicillin is far more expensive in Malaysia than in 
either Indonesia or the Philippines. 

4. Export 11ar1teting strategies 

4.1 It is clear that the needs of the domestic market should 
take precedence over any export potential but, in addition, 
it is our considered opinion that an extension into the 
export marketing of the basic raw material feedstock in 
particular should be deferred until such time as a suitable 
level of expertise has been developed in this new area of 
technology. 

4.2 It should also be recognic;ed that each of the countries in 
question is under pressure to increase its self-sufficiency 
in relation to the production of pharmaceuticals. 
Consequently a commercial export drive alone is unlikely to 
be effective. One alternative would be to support United 
Laboratories, given its close commercial ties with 
Indonesia, Thailand and Malaysia; another would be to 
arrange cooperative ventures with private partners at 
government level. 

4.3 Notwithstanding the foregoing, it may be noted that the 
Board of Investment has recently licensed two new ventures 
which are to produce semi-synthetic penicillins in 
competition with Chemfields, on condition that a proportion 
of their production be exported. This would appear to be 
at variance with our conclusions but for one factor : 
namely, that both the companies in question are South 
Korean-owned and operated, with established trading links 
throughout Asia. 
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APPBlfDIX 3-17 

IllDXRECT EXPQRT PQSSIBILITIES 

1. Board. of InvestM"t Licences 
1.1 In early 1991, the Board of Investment granted licences to 

two south Korean companies for the production of bulk 
amoxycillin in the Philippines. These two companies are : 

HD Pharma : 

First Pharmaceutical : 

licensed to produce 68 tonnes of 
amoxycillin, of which 70% will be 
exported; and 

licensed to produce 54 tonnes of 
amoxycillin, of which 50% will be 
exported. 

1.2 Because of the relevance of these plans to our own study, 
we carried out an investigation of both companies. 

2. HD Phar& 

2.1 The shareholders of this company are as follows 

Yong Nam Kim 
Seung Huan Yang 
Buenventura O Berris 
Froilan H Parada 
Lina A ~senata 

50,000 
12,487 

1 
1 
1 

62,500 

= 
= 

80\ 
20% 

2.2 Initially, the interests of the company were being looked 
after by Kemexim textiles, but responsibility has n'lw passed 
to Mr H S Yang, a relative of one of the owners who is 
normally resident in Makati. Unfortunately, Mr Yang was in 
south Korea during the period of our investigations, but we 
were a~le to discuss the proposals with his staff. It would 
appear that, owing to delays in registration with the Board 
of Investment, the co111pany is only now looking for a 
suitable site, most probably in Laguna. once a site has 
been purchased, it is anticipated that HD Ph~rma would be 
operational within a period of eighteen months. 
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3. First J>banaceutical 

3.1 This company is also owned/controlled by south Koreans : 

Antonio Go Kian Luy 
Alexander Go Kian Lin 
Makati Supermarket Corporation 
Samsung Co (South Korea) 

30% 
10% 
20% 
40% 

100% 

3.2 The interests of the company are beinq looked after by a 
local accountancy practice, LC Diaz and Company. The 
partner-in-charge was unable to qive us specific details as 
he was bound by the rules of client confidentiality, but he 
had every reason to believe that the project was being 
pursued with complete dedication. Once again, a suitable 
site had yet to be identified, but it was planned that the 
plant would be on stream by the early part of 1994. 
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APPEllJ>IX 3-18 

DISTRIBUTION LJNRJS IR '1111 PllILIPPIJllS 

1 • Leyel 1 : Brand. Qvners 

1.1 Many of the companies in this category are multinational 
producers which are based overseas but have subsidiaries in 
the Philippines (referred to as marketing companies). The 
importers are predominantly locally-owned companies which 
purchase their requirements on the world market and bring 
in the pharmaceuticals either in bulk or in final dosage 
form 

1.2 

1.3 

2. 

Where demand is substantial, the pharmaceuticals are 
usually imported in bulk for local compounding. 

Given that importation of final dosage forms is more 
expensive, it is generally limited in volume and/or 
confined to sophisticated pharmaceuticals which are 
still protected by patent. 

The majority of the larger companies operate their own 
packaging or compounding facilities, either in-house or as 
a separate organisation (for example, General Drug compounds 
exclusively for the Unilab Group). However, there are also 
some specialist compounders which undertake sub-contract 
work for any importer, Interphil being the largest. Further 
details are set out in the Note to this Appendix. 

About 20 of the 300 or so manufacturers licensed by the 
Bureau of Food and Drugs ( BFAD) account for 80% of the 
market, the remainder being little more than occasional 
importers. With the exception of United Laboratories, which 
controls an estimated 20% of all pharmaceutical sales, no 
single company has more than a 5% share of the total market. 

Level 2 : Distributors 

2.1 Insofar as the private sector is concerned, distribution is 
carried out either by the companies themselves or by 
specialist distributors which handle a portfolio of drugs 
manufactured by different companies. The largest such 
distributor is Zuellig, followed by Marsman and Metro. 

2.2 The trend is for companies to concentrate their efforts on 
getting their products specified by the medical profession, 
and to leave their actual distribution to specialists in 
this field. We estimate that about two thirds of the drugs 
on the market are distributed in this way. 
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2. 3 With regard to the public sector, most of the drugs used are 
purchased by the Department of Health, hence its inclusion 
in this category. It operates its own drug warehouse and 
does do some distribution. However, the majority of its 
purchases are negotiated by annual contract, and hospitals 
draw off these contracts as required. 

3. Level 3 : Retailers 

3.l It is at the retail level that the pattern of distribution 
becomes most complex : 

A very small proportion of drugs (about 2t to 3t) is 
sold by doctors direct to their patients, this being 
generally restricted to the rural areas where there are 
no pharmacies. 

About sot of private sector drug sales are routed 
through the retail pharmacies. Mercury Drug dominates 
this market with a 40t share of total trade, followed 
by two smaller chains (Metro and Rose Pharmacy) and a 
large number of independent operators. There are over 
6,000 pharmacies licensed by the BF.AD, but only half 
of these are serviced by the distribution companies. 
The remainder obtain their supplies f ro3 other 
pharmacies. 

In general terms, the urban centres of the Philippines 
are better served with retail outlets than the rural 
areas, a deficiency which the public sector attempts 
to make up. In particular, the Rural Health Units 
operate almost exclusively in the rural areas, 
obtaining their supplies either by direct delivery or 
from suppliers within the regional chain of command. 

The public sector hospitals operate in a similar 
fashion, with their requirements being met either b7 
direct delivery or out of Department of Health stocks. 

Government agencies and departments which are not 
dependent upon the Department of Health budget usually 
purchase from wholesalers or manufacturers, but are 
also known to obtain supplies from retail pharmacies. 
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NOTE TO APPENQIX 3-18 

COllPOUJIDIBG AllD PACKAGING SECTOR Ill THE PllILJPPIMIS 

1. Identified capacity 

1.1 In late 1988, the Board of Investments carried out a survey 
of existinq capacity in the packaginq and compoundinq sector 
of the pharmaceuticals industry : 

Approximate Utilisation Excess 
capacity in 1988 capacity 

Tablets ) 4.4 billion units 33% 67% 
Capsules ) 43% 57% 
Liquids 11 million litres 49% 51% 
Creams/Ointments 0.8 million kgs 43% 57% 

Vials ) 35 million units 86% 14% 
Ampoules ) 74% 26% 
IV Solutions 7 million litres 84% 16% 
Suppositories 6 mi!.lion units 85% 15% 

1.2 Of the 33 large facilities in existence, the majority are 
owned by multinationals, and are used exclusively for 
processing their own production. Two companies specialise 
in contract operations (Interphil and Druqmakers), and a 
further four accept contract work in addition to handlinq 
their own products (Marsman, Metro, Hizon and Boie). 

2. Planned Deyelqpwents 

2. 1 The sector has continued to expand, and two projects in 
particular have been licensed by the Board of Investment. 
They are likely to be in production within the next two 
:ears. one plant, for Swiss Pharma, is to process 400 
~onnes of pharmaceuticals (exact mix unspecified), and the 
second, for Ashford, is to produce the following 

Tablets 
capsules 
Injectables 
Eye-Drops 
Ointments/Creams 
Powders 
Liquids 

600 million units 
100 million units 
2.5 million vials 

3 million vials 
3 million tubes 

1.2 million units 
0.2 million gallons 

2. 2 It is estimated that these two projects alone will add 
approximately 25\ to existing industry capacity. However, 
it should also be noted that a degree of over-capacity is 
inevitable in this sector, given the competitive pressures 
which prevent multinational companies cooperating through 
sharing facilities. 
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AfPQDIX 3-19 

lQO LARGEST DRUG IWIUFACTURERS Ill THE 81ILI22IllES 

I 1. Wyeth Suaco 51. Nicholas 
2. Westmont * 52. sonafi J ' ' 

I 3. Glaxo 53. Boehringer Marheim 

' 4. Abbott 54. Ross 
5. Therampharma * 55. c Erba Farmitalia 

l. United American * 56. Sterling ' I 7. Ciba Geigy 57. Takeda 
8. Boehringer Ingelheim 58. Byk Gulden 
9. Mead Johnson 59. Duphar PV 

I 10. Astra 60. Roussel 
ll. Parke Davis 61. Knoll 
12. Biomedis * 62. organ on 

I 
13. Medichem Pharm * 63. Alcon Lab 

• 14 • Smithkline Beecham 64. Berna 
15. Myra Pharma * 65. Bernese Alps 

I 
15. Squibb 66. Tai Sho Pharma 
17. Pfizer 67. UL Generics * 
18. Rhone Poulenc 68. USA Generics 
19. Roche 69. ICI Pharma 

I 20. Leder le 70. Zyma 
21. Schering Plough 71. Eaton 
22. Sandoz 72. Hi Esai 

I 
23. warner Lambert 73. PUrdue Frederick 
24. Nestle 74. syn the lab 
25. Bayer Pharma 75. Riker Lab 
26. Well come 76. Rotta Research Lab 

I 27. Eli Lilly 77. E A Northam Pharma ** 
28. Winthrop Phnrm 78. Pasueal Lab ** 
29. Janssen Pharm 79. Pasteur 

I 30. Vicks Products 80. YSS 
31. Pediatrica Lab * 81. Perrelt Corp 
32. Bristol Labs 82. Otsuka Pharma 

I 
33. servier 83. Miles 
34. Duncan Lab 84. Servipharm 
35. wander 85. Dispersa 
36. syntex 86. Medi-RX ** 

I 37. Johnson 87. UCB Pharma ** 
38. Schering Berlin 88. Kabivitrum 
39. Merck Sharper Dohme 89. Kali Chemie Duphar 

I 
40. International Ph arm 90. VCP International ** 
41. Up john 91. corp Holdings Mgmt ** 
42. Merck 92. Morshita ** 

I 
43. Nutrapharm 93. Stief el Lab 
44. Boots 94. Rhea 
45. Searle 95. Shun Yik 
46. Hoechst 96. Newport 

I 47. centramed 97. Astd 
48. United Labs * 98. scnavo 
49. Metro ** 99. Led Pharma i 

I 
50. Imperial Pharma * 100. Hisamitsu Pharm ' 

* Unilab subsidiary ** ~ilipino company ~ l I ,, 
1 ,. 
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APPBlfl)IX 3-20 

'l'RADE llARGIM5 IN THE PDILIPPilllS 

1 • Average Distribution Margins 

1.1 In 1987, a Department of Health Task Force carried out a 
comprehensive study to examine the gross profit margins 
involved in the distribution of pharmaceuticals. This 
confirmed that, although mark-ups at each of the various 
stages in the distribution chain are not excessive in 
percentage terms, they do represent substantial earnings 
owing to the high value of the product. 

1.2 Distributors work on an average mark-up of 15% when selling 
to wholesalers and retailing pharmacies. In turn, these 
wholesalers would work on a 5% mark-up when selling to 
other smaller pharmacies. Finally, the retail mark-up 
averages 10%. This is summarised below : 

Manufacturer to Distributor 
Distributor to Wholesaler 
Wholesaler to Retailer 
Retailer to Customer 

Average Price 
Index 

100 
115 
121 
133 

Average 
% Mark-Up 

15 
5 

10 

1. 3 We discussed the margins generally used in the industry 
with a number of major manufacturers of pharmaceuticals, 
who confirmed the above figures with one major proviso : 
namely, that the distribution margins charged also vary 
according to the volume of business. Thus, high volume 
drugs, such as semi-synthetic penicillins, usually carry 3 
lower mark-up than small volume, speciality drugs. 

1.4 On the basis of these industry guidelines, it would appear 
that a production plant could expect to earn 75% of the 
retail price of a drug. 

2. Sales Ind Marketing costs 

2. 1 The manufacturers in the Philippines place considerable 
emphasis on sales and marketing. An academic study carried 
out amongst drug companies accounting for 60% of the market 
showed that, whilst specific details varied from company to 
company.. the similarity in their cost structures was 
remarkable : 
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Cost of Goods 
Operating and Selling Costs 
Profits 

--=- ... 

t of sales 

so.o 60.0 
31.5 - 36.5 
8.0 13.0 

2.1 The operating and selling costs can be broken down further 
to highlight expenditure on selling, product pro110tion and 
advertising : 

General Management 
Selling 
Promotion and Advertising 
R & D Royalties 
Interest and Bank Charges 

t of sales 

4.3 - 12.4 
15.0 - 18.5 

4.5 - 12.4 
0.5 - 2.5 
0.3 - 6.0 
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APPENDIX 3-21 

1. Inclustrial Cbeeicals 

1.1 Natural Penicillins 
Most of the Pen-G produced would be used as the basic raw 
aaterial feedstock for further processing into 6-APA. 
However, there is also a direct market for both feedgrade 
and pharaaceutical quality Pen-G : 

a) 

b) 

1.2 6-APA 

Feedgrade Pen-G could be sold in bulk to animal feed 
producers or, alternatively, could be further processed 
into animal feed on-site. On the basis that the latter 
would involve additional investment in bulk-mixing 
facilities and expansion into an unrelated area of both 
production and marketing 1 it is recomaended that the 
project should concentrate on selling in bulk ~nly. 

Pharmaceutical quality Pen-G for hwaan use could be 
sold in bulk to pharmaceutical manufacturers, or in 
final dosage form direct to the retail market. Given 
the competition in the latter, it is expected that the 
company would achieve a higher market penetration by 
concentrating on selling in bulk only. 

With 6-APA, the company would sell part of its output to 
manufacturers of semi-synthetics but, by keeping the balance 
for further processing, it would also enter into competition 
with those producers. However, 6-APA is a coJllJlodity and, 
provided the pricing structure is fair, there should be no 
conflict in practice. 

It is assumed that the tariff structure would provide an 
element of protection and a limited price incentive for ~he 
three potential customers to purchase their requirements 
locally. In addition, the strategy would be to work closely 
with those customers in order to support them technically. 

It would prove difficult to export 6-APA in the absence of 
established international connections, and the requisite 
certification by the USFDA or some similar body. 

1.3 Bulk Semi-Synthetics 
The market for bulk semi-synthetics is highly competitive, 
and sales could be compromised by the in-house production 
of final dosage formulations (Options A and B). 

Close relations with government would be essential in order 
to gain protected status and recOCJni tion of indigenous 
manufacture in government purchasing policies, whilst public 
relations at doctor level would have to be emphasised. 
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With three ::>ther suppliers of what is a coaaodity item, the 
new venture would have to coapete on pr~ce, by capitalising 
on the cost advantaqes inherent in being an efficient and 
integrated producer. It would also have to of fer an 
exceptional service fro• the outset in order to aake an 
iapact on the market. This would involve technical 
assistance to custoaers on an on-going basis, as well as 
reliable production and adllinistration. 

2. Final Dosage fb•TMGeYticals 

2.1 There are currently over 50 brands of aapicillin available 
in the Philippines, plus a corresponding nUllber of brands 
of aaoxycillin (Appendix 3-12 refers). 

2.2 

2.3 

One strategy would be for the coapany to seek to becoae one 
of the doainant brand naaes. However, this would involve 
competing against manufacturers with a market reputation 
built up over 10 to 15 years, and the co-itaent of at least 
25\ of anticipated sales revenues to sales development and 
aarketinq froa Year 1. 

Although the specialist wholesalers are increasingly taking 
over the distribution function fro• the drug manufacturers, 
the latter operate large sales forces to establish and then 
maintain regular (monthly) contact with prescribing doctors. 
A new entrant would have to match this, in the face of 
strong competition from the well-established drugs. 

2.4 A more realistic approach would be to rely on government 
publicity and to concentrate on marketing a realistically 
priced generic drug. However, this should be accoapanied 
by efforts to secure a change in current policy, whereby 
government purchases would be confined to seai-synthetics 
of local origin. 
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APPEllQIX 3-22 

IWWttlllG STRATIGJ FOR llA'l'OIW. PllICDJ.JftS 

fKNQAQI PEllJCW.J]( 

1. Identified Barket 

1.1 Approxi11ately 8 tonnes of feed.grade quality Pen-G are 
iaported into the Philippines each year, priiaarily by Squibb 
and Cyanaaid, who then sell it on in bulk formulations to 
animal feed manufacturers. Soae of the latter also iaport 
directly, including General Milling and Golden Hog Faras, 
but such purchases tend to be both s11aller and less regular. 

1.2 Infonaed opinion has put the pot'"'ntial de11and for feed.grade 
Pen-G at 12 to 14 tonnes per year but, in the absence of any 
clear evidence to substantiate this, all projections have 
been based on the identified aarket f iqure. 

2. Marketing strategy se1ectec1 

2.1 Although the new venture could opt to mix its own feed for 
sale in finished product form, this would involve additional 
capital expenditure and diversification into a new field of 
activity. The company should therefore concentrate on bulk 
sales to the multinational specialists and other animal feed 
manufacturers. 

2.2 If the sales effort is directed towards import substitution 
as recommended, the potential customers would effectively 
be limited to four : namely, the two multinationals, Squibb 
and Cyanamid, plus General Milling and Golden Hog Farms. 
The project would not have to invest resources in servicin~ 
the small feedstuff companies, and this would have an added 
advantage in that it could then avoid entering into direct 
competition with its own major customers. 

3. Pricing 

3.1 C&F prices for feedgrade Pen-G averaged about US$ 20 per kq 
in 1990. Although requirements vary, the multinationals 
tend to import pure chemical which are subject to a tariff 
of 10\, whereas the processors import mixtures on which the 
tariff is ;.o\. All imports are then subject to additional 
charges, including insurance, brokerage and bank charges, 
which can increase the landed cost by as much as 10\. 
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3.2 If a new tariff level of 20\ is assumed, a local producer 
should be able to coapete aqainst iaports if it fixed its 
price at a level equivalent to US$ 25 per kq. This would 
coapare with the typical landed cost of US$ 26 per kq of 
iaported cheaical, and would represent a savinq of about 4\ 
to the customer on price alone. 

3.3 However, the advantaqes of sourcing froa a local supplier 
also include relatively short delivery ti.es and reduced 
stocking levels. If these are taken into consideration, it 
is estimated that purchase of locally produced feedgrade 
Pen-G could result in a total cost savinq of 10\ viz-a-viz 
iaported aaterial. 

4. llarketina SQmPort 

4.1 

4.2 

By followi ~q a strict policy on sales strategy, the proposed 
new venture should be able to establish a sound workinq 
relationship with its customer base, in much the same way 
as Cheafields has achieved. Sales could be handled quite 
adequately by one top-grade salesaan, supported by the sales 
director and specialist staff to give technical assistance 
as appropriate. Advertising would not be necessary, but 
allowance should be made for some expenditure on product 
seminars and the disse•ination of technical literature. 

The total cost of imple•enting the proposed strategy has 
been estimated at P 195,000 per annum over the first five 
years of operation, equivalent to 3\ of sales revenue once 
the company has achieved its forecast market share. This 
figure may be brokan down as follows 

25\ of salary cost of salesman 
25\ of vehicle cost of salesman 
Specialist back-up services 
End-user product Geminars 
Technical literature 

Total 

p 45,000 
p 20,000 
p 30,000 
p 60,000 
p 40,000 

p 195,000 

5. forecast Jarket Penetration 

5.1 The maximum potential market for feedgrade Pen-G has been 
forecast at a level which is equivalent to the total market 
in 19~0, plus 50\ of all subsequent increases. However, 
in recognition of the fact that actual sales are unlikely 
to reach their potential levels until both production and 
customer acceptance are well established, it has been 
further assumed that it would take the project five years 
to achieve these target levels : 
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Forecast Target Actual l Market 
Demand Sales Sales Penetration 

1995 9 8 2 18% 
1996 10 9 4 40% 
1997 10 9 6 60% 
1998 10 9 8 80% 
1999 11 10 10 91% 
2000 11 10 10 91% 
2005 13 11 11 85% 
2010 15 11 11 73% 

5.2 It may be noted that the project is not expected to supply 
the market in its entirety. This is primarily because there 
are likely to be some variants of the basic product it would 
not be economical to manufacture, but it is also to allow 
for the fact that the multinationals in particular may wish 
to dual source their supplies for commercial security. 

HOIWI GRADE PEIUCILLDI 

1 • Identified ftarket 

1.1 Pen-G and Pen-v for human consumption may be treated as a 
single product in terms of sales and marketing strategy. 

1.2 At the present time, about 4 companies import Pen-G and 11 
companies import Pen-V, and a further 6 companies bring in 
both products. This gives a total potential market of 21 
companies but, of these, only three import both regularly 
and in bulk, whilst another 4 or 5 could be described as 
regular importers. The balance bring in smaller quantities 
on an ad hoc basis. 

2. Marketing Strategy Selected 

2.1 The new facility would have the option of either supplying 
Pen-G in bulk to other pharmaceutical manufacturers, or 
packaging the product into final dosage forms for supply 
direct to the retail market. However, the latter would 
involve considerable expenditure on marketing and, given the 
extent of competition from the newer and more sophisticated 
semi-synthetics, would carry a high degree of risk. 

2.2 On this basis, and also the fact that the company would not 
wish to ~ompete directly with its own customers in the end
product market, it is recommended that it should concentrate 
on selling Pen-G in bulk to established manufacturers. The 
sales effort would thus be targeted at the eight regular 
importers, although contact would be made with all companies 
involved with natural penicillir.s in order to extend the 
customer base fer the locally produced raw material. 
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3. Pricing 

3.1 The current international price of this grade of penicillin 
varies consideLably depending on the supply situation and 
the exact formulation for the product. C'F prices ranged 
from US$ 33 to over US$ 60 per kg in 1990 but, for planning 
purposes, we have taken US$ 42 per kg as a representative 
average price. 

3.] Based on the assua~ new tariff level of 20t, plus provision 
for insurance, brokerage, bank charges and other related 
expenses, the total landed cost of iaported Pen-G has been 
estimated at US$ 55 per kg on average. The local producer 
should thus be able to co•pete effectively by setting prices 
at a level equivalent to US$ 50 per kg, thereby offering a 
cost advantage of approxiJDately lOt viz-a-viz iaports. 

4. llarketing support 

4.1 By adopting a strategy of selling to other phanaaceutical 
companies, it is vitally important that the new venture also 
provides some guarantee of quality to safeguard its market. 

4. 2 Although the Philippines operates a system of inspection and 
licensing for compounders, bulk manufacturing standards have 
yet to be introduced. The most generally accepted standard 
is the approval of the USFDA and, without such approval, any 
company would experience difficulty exporting its product. 
However, it could also restrict the domestic market, in that 
neither multinationals nor reputable local companies would 
be prepared to source from an uncertified producer in the 
absence of some alternative assurance regarding quality. 

4.3 It has therefore been assumed that USFDA approval would bs 
applied for during project implementation, and would be 
granted soon after the plant coJD11enced operations. 

4. 4 Given the size of the market, it is anticipated that it 
could be handled by the same team as would be responsible 
for marketing feedqrade Pen-G. Once again, high quality 
technical literature would be needed to support the sales 
effort, but the main thrust of the marketing campaign would 
be the organisation of regular factory visits and product 
seminars for direct customers, doctors and pharmacists. 

4.5 The cos. of this strategy has been estimated at a total of 
P 985,000 per annum over the first five years of operation, 
equivalent to approximately 2\ of sales revenue once the 
company has achieved i ~s forecast market share. This f iqure 
may be broken down as follows : 
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Sales Director p 500,000 
75\ of salary cost of sales.an : p 135,000 
75\ of vehicle cost of sales.an : p 60,000 
specialist back-up services : p 90,000 
End-user product seainars/visits p 140,000 
Technical literature : p 60,000 

Total : p 985,000 

5. Forecast llarket Penetration 

5.1 As with feedqrade Pen-G, it has been assumed that it would 
take the project five years to achieve its forecast maxi•ua 
sales potential for pha:naaceutical quality penicillin : 

Forecast Tarc)et Actual t llarket 
Delland sales sales Penetration 

1995 40 39 7 18\ 

1996 41 39 15 37\ 

1997 41 39 22 54\ 

1998 41 39 30 73\ 

1999 42 39 39 93\ 

2000 43 39 39 91\ 

2005 43 39 39 91\ 

2010 45 41 41 91\ 

5.2 once again, the project would not be expected to supply the 
entire needs of the market, on the basis that some customers 
would wish to dual source their supplies or to r-aY a premium 
to obtain special mixtures. 
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APPEllDIX 3-U 

IJARU!TillG S'l"RATIGY fOR 6-AfA 

1. Iclentifieci llarket 

l • l The market for 6-APA is l iai ted to those factories which use 
this as a feedstock for the manufacture of seai-synthetic 
penicillins. At the present ti:ae, Cheafields would be the 
sole purchaser cf 6-APA, but it is anticipated that there 
would be two additional custo:aers operatinq by 1995 (naaely, 
HD Pharaa and First Pharmaceutical). 

2. llarketina strategy selected 

2.1 

3. 

3.1 

3.2 

3.3 

It is anticipated that part of the total output cf 6-APA 
would be kept as the basic feedstock material for further 
processinq in-house, and that the balance would be aade 
available for sale. In this way, the proposed project would 
be coapetinq in the market for seai-synthetics with its 
potential customers for 6-APA. Whilst such cross-purchasinq 
is not desirable, it is also not uncollJIOn in the cheaical 
industry and, provided the pricinq structure is fair, there 
should be no conflict in practice. 

Pricing 

The total world requirement for 6-APA is estiaated at 17 ,000 
tonnes per year, and 6-APA has beco•e a coJlllOdity cheaical 
on the international market. However, almost 90t of this 
tonnaqe is manufactured by the multinational co•panies for 
their own use. About 2,000 tonnes only are traded on the 
open market, with the result that any fluctuations in supply 
can have a dramatic iJIP8ct on price. 

A more reliable basis is provided by the direct relationship 
between the cost of Pen-G and that of 6-APA. Given a raw 
material cost of approximately US$ 45 per kq, and with due 
provision for conversion/sellinq costs and a profit aarqin, 
the international market price of 6-APA may be estimated at 
about US$ 60 per kq at the present time. This compares with 
the price of US$ 50 per kg paid by Chemf ields in 1990 when 
market conditions were more favourable. 

If a new tariff level of 20\ is assumed, and the requisite 
allowance is made for insurance, brokerage, bank charges and 
other related importation expenses, the total landed cost 
of 6-APA could rise to as much as US$ 78 per kq. To enable 
the new venture to offer a discount of at least lOt to 12\, 
it would be necessary to fix the price of locally produced 
6-APA at a level not exceedinq US$ 69 per kg. 
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4.1 

4. 7. 

5. 

5.1 

------ ---------- -- -- . --.-

llarketing support 

The marketing strategy selected asswaes that there would be 
governaent support for the project through the iaposition 
of new tariff barriers to discourage iaports. Thereafter, 
the coapany would have to work closely with the three users 
of 6-APA to ensure that their technical requireaents were 
satisfied. 

sales and marketing costs would be limited as it would not 
be necessary to rccr..iit additional specialist staff to cover 
the limited nuaber of potential custoaers. Nevertheless, 
expenditure on technical literature, product proaotion and 
entertai1111ent has been estiaated at a total of P 135,000 per 
annum, broken down as follows 

Technical literature 
Proaotion and entertainment 

Total 

Forecast Barket Penetration 

p 15,000 
p 120,000 

p 135,000 

In view of the fact that 6-APA is effectively the "buffer" 
product, its availability for sale to third-party clients 
would be determined by the surplus of production over the 
company's in-house requirements for further processing. 
This surplus varies significantly according to both the 
volume and the type of production envisaged in terms of the 
three options under review, as does the level of market 
penetration 

<>.ption A 

1995 
1996 
1997 
1998 
1999 
2000 
2005 
2010 

Natural Penicillins 
6-APA 
sulk Seai-Syntbetics 
Final Dosage Forms 

Forecast 
De.and 

155 
163 
172 
181 
192 
202 
248 
308 

surplus 
for sale 

54 
85 

101 
90 
80 
98 

114 
107 

t Market 
Penetration 

35% 
52% 
59% 
50% 
42% 
49% 
46% 
35% 
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ArPBllQIX 3-24 

MARDTillG STRATl!GY fOR BtJLg SEllI-SJktllBfics 

1. Identified llarltet 

1 • 1 There are about a dozen reqular importers of bulk seai
synthetics whilst, in addition, Cheafields has a further 
fourteen or so established customers. The market thus 
coaprises a total of about 25 existing coapanies, plus an 
unspecified nUlllber of occasional importers/buyers. 

1.2 In this connection, it is worth noting that some 96t of 
Chemfields sales are directed to three customers only : 

United Laboratories : 57\ 
Bristol 20% 
Interphil 19\ 

Whilst the customer base is much larger, it is thus apparent 
that it is again dominated by relatively few companies. 

2. ftar)teting Strategy Selected 

2.1 It is anticipated that, with implementation of the proposed 
HD Pharma and First Pharmaceutical projects, there could be 
three established domestic producers serving the market for 
bulk semi-synthetics by 1995. This would result in a 
temporary over-supply situation in the domestic market : 

Production capacity 
Chemfields - existing capacity : 

- planned expansion 
HD Pharma 
First Pharmaceutical : 

Total Production Capacity : 

Identified Market Oe1land 
Ampicillin 
Amoxycillin 
Cloxacillin 

Total Identified Demand 

Excess of Capacity over Demand 

100 tonnes 
30 tonnes 
20 tonnes * 
27 tonnes * 

177 tonnes 

47 tonnes 
107 tonnes 
12 tonnes 

166 tonnes 

11 tonnes = 6.6% 

* these figures assume that the balance of production 
(totalling 75 tonnes) would be exported as planned 
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2.2 In such circumstances, the market could prove very difficult 

for a new entrant. In particular : 

Chemfields is already firmly established, with a sound 
reputation for quality, and has the added advantage of 
being owned by the largest single purchaser of bulk 
semi-synthetics, United Laboratories; and 

By 1995, the two new companies should also be in full 
production with a share of the available market. 

2.3 However, the proposed project would be the only integrated 
production process, and it should be able to capitalise on 
the cost advantages inherent in this. In addition, it 
should aim to become the major supplier to both Bristol and 
Interphil, as well as the supplier of second choice to 
United Laboratories: and to secure a substantial share of 
government contracts for amoxycillin. 

3. Pricing 

3.1 In 1990, world prices averaged in the reqion of US$ 60 per 
kg for ampicillin, and US$ 65-70 for amoxycillin. The 
market for cloxacillin is very much smaller, and prices tend 
to vary more but, as a base, we have used a world price of 
US$ 90 per kg. With due provision for freight: insurance, 
brokerage, bank charges, custom duties at the current rate 
of 10% and other related expenses, the landed cost in the 
Philippines would be about 20% higher, ranging from US$ 72 
per kg for ampicillin to US$ 108 per kg for cloxacillin. 

3.2 These prices are considerably lower than those Chemfields 
has been able to achieve, and which are understood to be in 
the region of US$ 120 per kg. However, it is unlikely that 
such high prices could be maintained in the face of growin~ 
competition from other domestic producers. 

3.3 Based on an assumed new tariff level of 30% for bulk semi
synthetics, it is anticipated that the proposed project 
should ba able to compete against imports if it fixed its 
prices at the following levels 

Ampicillin 
Amoxycillin 
Cloxacillin 

US$ 77 per kg 
US$ 90 per kg 
US$ llO per kg 

These prices would represent cost savings to the customer 
ranging from about 8% to 12. 5% viz-a-viz the imported 
equivalent products. 
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4. Marltetina SUp,port 

4. 1 The marketing strategy for bulk semi-synthetics assUlles that 
the goverruaent would provide some support by introducing 
higher tariff barriers to encourage purchasing from domestic 
sources of supply. Additional assistance could then be 
given by a review of Department of Heal th purchasing pc_ icy, 
whereby it was specified that all contracts should be based 
on local supplies of bulk pharmaceuticals. 

4. 2 Given the extent of competition in the market, the proposed 
new venture would have to make an impact on the market by 
offering an exceptional service in terms of technical advice 
and support, and liaison between factory and customer. It 
would also have to take steps to raise its profile within 
the business coJDJDunity and amongst the medical profession 
by, for example : 

establishing a separate sales office to operate in the 
commercial capital; and 

designing technical literature and a corporate brochure 
to supplement a programme of factory visits by doctors 
in particular. 

4.3 Total expenditure on sales and marketing has been estimated 
at P 1.3 million per annum, broken down as follows 

Technical Sales Manager 
Vehicle cost 
Off ice rental 
Sales Administrator 
Secretary/Receptionist 
Technical literature 
Corporate brochure 
Seminars/factory visits 
Promotion/entertainment 

Total 

5. Forecast Barket Penetration 

p 
p 
p 
p 
p 
p 
p 
p 
p 

250,000 
100,000 
250,000 
120,000 
60,000 
40,000 

150,000 
130,000 
200,000 

p 1,300,000 

5.1 one of the problems inherent in the proposal whereby the 
company would also manufacture final dosage forms (namely, 
Options A and B) is that this would force it to compete in 
the market for the latter with those companies which would 
be its potential customers for the bulk semi-synthetics. 
It is anticipated that this factor would effectively limit 
its market share to a maximum of 25%, and that this target 
level would take up to five years to achieve. 

5.2 The proposed build-up in sales and market penetration by 
individual product is set out below 
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Aapicillin 

I Forecast Target Actual t Market 

Delland sales Sales Penetration 

I 1995 47 12 5 11% 

' 1996 45 11 7 16% 

I 
1997 44 11 8 18% 

1 1998 43 11 10 23% 

1999 42 10 10 25% 

2000 40 10 10 25% t 

I 2005 34 8 8 25% 

2010 29 7 7 25% 

I M<>Xyeillin 

I 
Forecast Target Actual t Market 

. Delland sales Sales Penetration 

1995 107 27 11 10% 

I 1996 115 29 17 15% 

1997 123 31 24 20% 

1998 131 33 30 23% 

I 
1999 141 35 35 25% 

2000 151 38 38 25% 

2005 191 48 48 25% 

I 
2010 242 61 61 25% 

c1o;x51cillin 

'• I Forecast Target Actual % Market 

Demand Sales Sales Penetration 

I 1995 12 3 1 8% 

1996 14 4 2 14% 

1997 15 4 3 20% 

I 1998 16 4 4 25% 

1999 18 5 5 25% 

2000 19 5 5 25% 

I 2005 28 7 7 25% 

2010 41 10 10 25% 

I 
I 
I 
I 

~ 
I ~ 

~ 
1 • -t 



.., ·. 

I 

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

' T 

.._...,... .. 
---:-~--- -~--- ----- ----- . ----- - . "' . --.--- . ..;41C! .... 

>~w----

APPEllDIX 3-25 

llARJETDIG STRATEGY FOR FillAL DOSAGE FOR11S 

1. Iclentified, Market 

1.1 The market for the main semi-synthetic penicillins is both 
fiercely competitive and dominated by well-established brand 
names. 

1.2 This point is clearly illustrated in Appendix 3-12, which 
lists the 50 or so brands of ampicillin and a11<>xycillin 
which were available in the Philippines in 1990. The list 
is ranked in order of market share and, in each case, it may 
be noted that the first three or four names alone account 
for a significant proportion of the total broad spectrum 
market : 

Allpicillin 
Ampicin Westmont ) 
Pensyn . Biomedis ) approx 33% . 
Pentrexyl Bristol Laboratories ) 
Penbritin Smithkline Beecham ) 

Amoxycillin 
Moxillin United American ) 
Amoxil Smithkline Beecham ) approx 20% 
Sumoxil Medichem Pharmacy ) 

1.3 The remainder of the market is divided between a very large 
number of minor brand names, the majority of which supply 
less than 1% of total demand. 

2. 

2.1 

Marketing Struteqy Selected 

From the point of view of market strategy, it would be a 
mistake to attempt to become one of the dominant brand 
names, as this would involve competing against market 
leaders with an established reputation. It would also be 
necessary to commit a minimum of 25% of anticipated sales 
revenues to sales development and marketing expenses on an 
on-going basis (and an even higher proportion in the early 
years of operation). 

2.2 In addition, it may be noted that, whilst the larger drug 
companies are increasiragly handing over their distribution 
function to specialist distributors, they now emphasise 
direct contact with prescribing doctors on a regular basis. 
A new entrant would have to match this, in the face of stiff 
competition from the comparatively well-known semi-synthetic 
brand names. 
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2.3 A more realistic approach would be to concentrate on the 
qeneric market, qiven that the reduction in the marketing 
expenses involved should JROre than compensate for the lower 
prices which qeneric products comnd viz-a-viz b=and naaes. 
This would also enable the company to capitalise on the 
publicity which qoverruaent is giving to the qeneric druqs 
campaign in the Philippines. As the concentration will be 
on supplyinq the generic market, it will be more cost 
effective to concentrate on the high volUlle products, 
particularly capsules and suspensions. Tt.e specialist 
products such as drops and injectables can be considered for 
inclusion at a later date but only when the mainstream 
products have been established and accepted by the market. 

2.4 Finally, reference should be made to the fact that the main 
thrust of the marketinq strategy would be to establish a 
steady reqular supply to the private sector. Althouqh the 
government market is substantial, its requirements are met 
by annual tender in terms of which individual contracts may 
be awarded to a number of firms. In these circumstances, 
it is not possible to predict the extent to which a new 
supplier could secure such qovernment business. 

3. Pricing 

3.1 In order to clearly demvnstrate the cost advantages of a 
generic product, it has been assumed that prices would be 
set at a clear discount relative to the market leader. 

3.2 The following prices have been calculated by reference to 
manufacturers trade prices : that is, the price to retail 
outlets less the standard wholesale discount and excluding 
VAT at 10%. To be consistent, all prices are shown in US$ 
terms and per kg of active ingredient : 

The first four columns detail the price per kg of the 
market leader in each of the four most common forms, 
capsules, syrups/suspensions, drops and injectables. 

The average column is a weighted average which makes 
allowance for the different mix of dosage forms 
identified in the course of this study : 

Ampicillin 
Amoxycillin 
Cloxacillin 

Capsules suspensions Drops Injectables 

70% 
70% 
70% 

5% 
20% 
20% 

5% 
5% 

20% 
5% 

10% 

The last column gives our suggested average price for 
the generic product, allowing a clear differential of 
40% relative to the market leader price. 
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Druq capsules Syrup/ Drops Inject- Averaqe Generic 
SUspension ables Price Price 

Ampicillin 413 944 1,161 3,574 l,!09 665 
Aaoxycillin 735 1,200 1,312 5,101 1,075 645 
Cloxacillin 673 1,574 4,599 1,246 750 

3 • 3 However, it is anticipated that the proposed plant would 
concentrate on the production of capsules and syrups/powders 
in the initial instance at least. Based on the foregoing, 
the prices charged in Peso per kg would be as follows : 

llarket Generic 
Leader Price 

Ampicillin : Capsules 10,738 6,443 
: Syrups 24,544 14,726 

Amoxycillin . Capsules 19,110 11,466 . 
syrups 31,200 18,720 

Cloxacillin Capsules 17,498 10,500 
Syrups 40,924 24,554 

4. 11ar'eting S1.1»1mrt 

4.1 The marketing strategy for final dosage forms assumes that 
the company would distribute to the private sector via one 
or more of the established specialist wholesalers, such as 
zuellig, Marsman, Metro or Philusa. However, in order to 
guarantee that the new product is promoted to the maximum 
extent possible, it may be necessary to offer additional 
incentives over and above the normal trade terms in the form 
of preferential discounts. These are likely to average at 
least 2. 5%, calculated by reference to gross sales revenues. 

4 • 2 In addition, the company would operate a national sales 
force to make direct contact with prescribing doctors and 
pharmacies and to bring the product to their attention. The 
total fixed cost of this has been estimated at P 6.4 million 
per annum over the first five years of operation, equivalent 
to approximately 12.5% of sales revenue once the company has 
achieved its forecast market share. This f iqure may be 
broken down as follows 

Sales Director 
National Sales Manager 

3 x Sales supervisors 
25 x Sales Representatives 
Vehicle costs 
Na~ional off ice rental 

2 x Regional off ice rentals 
4 x Secretaries 
4 x Clerical staff 

Receptionist 

p 500,000 
p 250,000 
p 540,000 
p 3,600,000 
p 440,000 
p 300,000 
p 200,000 
p 140,000 
p 120,000 
p 25,000 
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Technical literature : p 60,000 
Corporate brochure : p 150,000 
Seminars/factory visits : p 100,000 

Total : p 6,425,000 

4.3 Finally, the nature of t.~e final dosaqe market is such that 
further provision should be made for expenditure on •edical 
advertisinq and extensive product proaotion/entertairuaent. 
This has been calculated at st of total sales revenues in 
each year, to qive the followinq breakdown of costs over the 
first five years of the life of the project (in P '000) : 

1995 1996 1997 1998 1999 

Sales Revenues 10,079 21,413 30,128 40,677 51,226 

2.5% Discounts 252 535 753 1,017 1,281 
Sales Costs 6,425 6,425 6,425 6,425 6,425 
Promotion etc. 504 1,071 1,506 2,034 2,561 

7,181 8,031 8,684 9,476 10,267 

% of Revenues 71% 37% 29% 23% 20% 

5. Forecast Market Penetration 

5.1 In view of the extent of competition in the market, it is 
anticipated that the project would be unable to secure more 
than a 2% share of the market for final dosage products, and 
that even this target level would take up to five years t~ 
achieve. The proposed build-up in sales and maximum market 
penetration by individual product is set out below : 

Alg)icillin 

Forecast Tarqet Actual t Market 
De.and Sales Sales Penetration 

1995 47 0.9 0.2 0.4% 
1996 45 0.9 0.4 0.9% 
1997 44 0.9 0.6 1.4% 
1998 43 0.9 0.7 1.6% 
1999 42 0.8 0.8 1.9% 
2000 40 0.8 0.8 2.0% 
2005 34 0.7 0.7 2.0% 
2010 29 0.6 0.6 2.0% 
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A90:nrcillin 

I Forecast Target .Actua1 t llarket 
Demand Sales Sales Penetration 

I 1995 107 2.1 0.5 0.5\ 

1996 115 2.3 1.2 1.0\ ' 1997 123 2.5 1.6 1.3\ 

t ... I 1998 131 2.6 2.2 1. 7\ 

1999 141 2.8 2.8 2.0\ 

2000 151 3.0 3.0 2.0\ • 
I 

2005 191 3.8 3.8 2.0\ 

2010 242 4.8 4.8 2.ot 

I c1oxacillin 

Forecast Target Actual t Market 

- I Demand Sales Sales Penetration 

1995 12 0.2 0.1 0.8\ 

I 
1996 14 0.3 0.1 0.7% 

1997 15 0.3 0.2 1.3\ 

1998 16 0.3 0.3 1.9% 

1999 18 0.4 0.4 2.2\ 

I 2000 19 0.4 0.4 2.1% 

2005 28 0.6 0.6 2.1% 

2010 41 0.8 0.8 2.0% 
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1. llnbnl emjci l J j m 

in p '000 

Fad:ja:a:le R!n-G a... Grade R!n-G 'l\:Jtal 
Sales 

'lbi&JC value 'lbi&JC value Rl!Ua'ales 

1995 2 1,300 7 9,100 10,400 

1996 4 2,600 15 19,500 22,100 

1997 6 3,900 22 28,600 32,500 

1998 8 5,200 30 39,000 44,200 

1999 10 6,500 39 50,700 57,200 

2000 10 6,500 39 50,700 57,200 

2001 10 6,500 39 50,700 57,200 

2002 10 6,500 39 50,700 57,200 

2003 10 6,500 40 52,000 58,500 

2004 10 6,500 40 52,000 58,500 

2005 11 7,150 39 50,700 57,850 

2006 11 7,150 40 52,000 59,150 

2007 11 7,150 40 52,000 59,150 

2008 11 7,150 41 53,300 60,450 

2009 11 7,150 41 53,300 60,450 

2010 11 7,150 41 53,300 60,450 

Data Base : 'll1e forecast sales figures are in accordance with the 
projectioos set out in~ 3-11. 

It has been asc:inned that the natural penicillL-,s ~d be 
sold at the followi.RJ prices : 

Feedgrade Pe-Hi : P 650 per kg 
Clinical Grade Pe-Hi : P 1,300 per kg 
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2. ~ 

1995 

1996 
1997 
1998 
1999 
2000 

2001 
2002 
2003 
2004 
2005 

2006 
2007 
2008 
2009 
2010 

'lt:a•DJE: 

54.0 

84.5 
101.5 
89.9 
79.7 
97.6 

101.l 
99.7 

97.8 
96.4 
113.5 

115.8 
113.8 
lll.2 
109.2 
107.2 

96,876 

151,593 
182,091 
161,281 
142,982 
175,094 

181,373 
178,862 

175,453 
172,942 

203,619 

207,745 
204,157 
199,493 
195,905 
192,317 

'l.\H&)e 

58.9 

94.7 
116.7 
110.4 
106.2 
124.1 

127.5 
126.2 

124.9 
123.5 

140.5 

143.4 
141.3 
139.4 
137.3 
135.3 

Value 

105,667 

169,892 
209,360 
198,058 
190,523 
222,635 

228,735 
226,403 

224,071 
221,559 

252,057 

257,260 
253,492 

250,084 
246,316 
242,728 

65.4 

102.2 
125.4 
120.0 
114.1 
134.1 

138.9 
138.9 

138.4 
138.4 
156.8 

161.1 
161.1 
160.5 
160.5 
160.5 

in p '000 

117,328 

183,347 
224,968 
215,280 
204,695 
240,575 

249,187 
249,187 

248,290 
248,290 

281,299 

289,013 
289,013 

287,937 
287,937 
287,937 

Data Base : '1he forecast sales figures are in ac.cordan=e with the 
projectioos set out in Appen:li.x 3-11, wbidl were I"OlD1ded to the 
nearest talne. 

It has been assumed that 6-APA 'WCUl.d be sold at t:i'e 
following price 

: p 1,794 per kq 
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3. 

in p "000 

Alpicillin AKIKycillin Cl,_..; l l in 'D:Jtal 
sales 

'l\H&ji! ~ 'l\H&JE! ~ 'IU•&JE! ~ RllM!nES 

1995 5 10,010 11 25,740 1 2,860 38,610 

1996 7 14,014 17 39,780 2 5,720 59,514 
1997 8 16,016 24 56,160 3 8,580 80,756 
1998 10 20,020 30 70,200 4 11,440 101,660 
1999 10 20,020 35 81,900 5 14,300 116,220 
2000 10 20,020 38 88,920 5 14,300 123,240 

2001 10 20,020 40 93,600 5 14,300 127,920 
2002 9 18,018 42 98,280 6 17,160 133,458 
2003 9 18,018 44 102,960 6 17,160 138,138 
2004 9 18,018 46 107,640 6 17,160 142,818 
2005 8 16,016 48 112,320 7 20,020 148,356 

2006 8 16,016 50 117,000 8 22,880 155,896 
2007 8 16,016 53 124,020 8 22,880 162,916 
2008 8 16,016 55 128,700 9 25,740 170,456 
2009 7 14,014 58 135,720 10 28,600 178,334 
2010 7 14,014 61 142,740 10 28,600 185,354 

Dita Base 1he forecast sales figures are in aooordar.ce with the 
projecticns set oot in ~ 3-11. 

It has been assumed that the tulle semi-synthetics would 
be sold at the followinq prices : 

atlk ~icillin 
Bulk AnD>cycillin 
atlk Cloxacillin 

: p 2,002 per kg 
p 2,340 per kg 

: p 2,860 per kg 
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DEita Base : 'Ihe forecast sales figures are in aocordan::e with the 
projectioos set oot in ~ 3-11. 

It has been assumed that the final <b;age fans ~ t-e 
sold at the follc:Ming prices : 

Aq>icillin Otp;tJ.les 
Aq>icillin Syrups 

Anacycillin cap;ules 
Anacycillin syrup; 

Cloxacillin cap;ul.es 
Cloxacillin 5ynlpS 

p 6,443 per kg 
p 14,726 per kg 

p 11,466 per kg 
p 18, 720 per kg 

p 10,500 per kg 
p 24,554 per kg 

It has also been assumed that approximately 70% of the 
productiai of each semi-synthetic would be sold in the 
fonn of capsules, and the remaining balance of 30% in the 
form of syrups/suspensions. 
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I Fl"l'Ktltn :Wl§ mJMBi Bl !MlllJCDIWli <ftl<ll 

I 1. ~imA in p '000 ·~ ' .... 

t 1 JlllbD:al 6-M% BUlJt semi- DISBl)e 'BJtal 

Penici.lliJB Syntbetics Pca'E RE!UBUBS 
t 

I 
1~5 10,400 96,876 38,610 10,079 155,965 

1996 22,100 151,593 59,514 21,413 254,620 

I 
1997 32,500 182,091 80,756 30,128 325,475 

1998 44,200 161,281 101,660 40,677 347,818 

1999 57,200 142,982 116,220 51,226 367,628 

2000 57,200 175,094 123,240 53,955 409,489 

"' - I 2001 57,200 181,373 127,920 56,683 423,176 

2002 57,200 178,862 133,458 58,940 428,460 

I 
2003 58,500 175,453 138,138 61,355 433,446 

2004 58,500 172,942 142,818 64,083 438,343 

2005 57,850 203,619 148,356 66,920 476,745 

,,. ,. I 2006 59,150 207,745 155,896 69,648 492,439 

2007 59,150 204,157 162,916 72,955 496,178 

2008 60,450 199,493 170,456 75,683 506,082 

' I 2009 60,450 195,905 178,334 79,885 514,574 

2010 60,450 192,317 185,354 82,613 520,734 

I 2 • C¥tim B . ; in p '000 

'~ ~ I MabJral 6-APA BUlJt Semi- ~ '1tJtal 

Penicillins synt:het.ia; PtJrE Rl!WJU!S 

~ 

I 
1995 105,667 38,610 10,079 154,356 

1996 169,892 59,514 21,413 250,819 

I 
1997 209,360 80,756 30,128 320,244 

1998 198,058 101,660 40,677 340,395 

1999 190,523 116,220 51,226 357,969 

2000 222,635 123,240 53,955 399,830 

I 2001 228,735 127,920 56,683 413,338 

2002 226,403 133,458 58,940 418,801 

2003 224,071 138,138 61,355 423,564 
• 

I 2004 221,559 142,818 64,083 428,460 

2005 252,057 148,356 66,920 467,333 

I 2006 257,260 155,896 69,648 482,804 

2007 253,492 162,916 72,955 489,363 

2008 250,084 170,456 75,683 496,223 

I 2009 246,316 178,334 79,885 504,535 

2010 242,728 185,354 82,613 510,695 \ 
I 
I 
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I 
3. q&im~ 

in p '000 

I 
~ I 

I 
I 

lllltural 6-APA 8llk smi.- D'M'JP 'Jbtal ' Penicillins syntbetics litJ[mS RevlEIUas 

' 1995 10,400 117,328 127,728 

1996 22,100 183,347 205,447 
t 

1997 32,500 224,968 257,468 

1998 44,200 215,280 259,480 

1999 57,200 204,695 261,895 

2000 57,200 240,575 297,775 

~ I 
I 
I 

2001 57,200 249,187 306,387 

2002 57,200 249,187 306,387 

2003 58,500 248,290 306,790 

2004 58,500 248,290 306,790 

2005 57,850 281,299 339,149 

2006 59,150 289,013 348,163 

2007 59,150 289,013 348,163 

2008 60,450 287,937 348,387 

2009 60,450 287,937 348,387 

2!>10 60,450 287,937 348,387 

I 
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' ~ \ - 'l PROJEC'l'ED Sil.§ COSTS BY llAllUFACTORDIG Ql!'lIOll 
I I ; 

3. O»timi ~ in P '000 

I Manpower Product Travel Off ice Sales Total • 
Promotion Rental Co~ssions costs 

' .__ I 1995 680 555 80 1,315 

I 1996 680 555 80 1,315 
I 

1997 680 555 80 1,315 

1998 680 555 80 1,315 

I 
1999 680 555 80 1,315 

2000 680 555 80 1,315 

2001 680 555 80 1,315 

- I 2002 680 555 80 1,315 

2003 680 555 80 1,315 

2004 680 555 80 1,315 

I 
2005 680 555 80 1,315 

2006 680 555 80 1,315 

I 
2007 680 555 80 1,315 

, 2008 680 555 80 1,315 

/ 2009 680 555 80 1,315 

2010 680 555 80 1,315 

' I 
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I fROJEC'l'ID SAi,~ COSTS BY llW1IllBl6L PRODUCT • f 
, 

I 
r i 

I 
~ 

1. Natural Peni~illin&. §-APA and DUlk sui-smth§ti~ ' - I in P '000 

' Manpower Product Trave1 Office sales Total I 

I 
Promotion and Rental eo.m.ss- sales 

, 

Transport ions Costs 

I Pen-G ) 680 420 80 ) 1,315 

~ 6-APA ) 135 ) 

... I Bulk - Product 430 520 100 250 1,300 

I 2. Finnl Do:1age rorws 
in P '000 

I ,. Product Travel Off ice sales Total .. Manpower 
Promotion and Rental Commi.ss- sales 

I Transport ions Costs 

' 

I 
1995 5,175 814 440 500 252 7,181 

1996 5,175 1,381 440 500 535 8,031 

·~ 
' 

1997 5,175 1,816 440 500 753 8,684 ~ 

~ I 1998 5,175 2,344 440 500 1,017 9,476 • 
1999 5,175 2,871 440 500 1,281 10,267 

" 
2000 5,175 3,008 440 500 1,349 10,472 

' 
.. I 2001 5,175 3,144 440 500 1,417 10,676 

2002 5,175 3,257 440 500 1,474 10,846 

I 
2003 5,175 3,378 440 500 1,534 11,027 

2004 5,175 3,514 440 500 1,602 11,231 

2005 5,175 3,656 440 500 1,673 11,444 

I 2006 5,175 3,792 440 500 1,741 11,648 

2007 5,175 3,958 440 500 1,824 11,897 

2008 5,175 4,094 440 500 1,892 12,101 

2009 5,175 4,304 440 500 1,997 12,416 • 

I 2010 5,175 4,441 440 500 2,065 12,621 

I Data source Appendices 3-22 to 3-25 inclusive 
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APPElfDIX 3-29 

PEBICILI,IB PRICillG 

1. 

1.1 

Bature of the International Market 

Bulk pharmaceuticals are colDJllodities and are traded as such 
internationally. However they differ from the colDJllodities 
in a number of ways so it is not possible to chart a single 
base price as is possible with commodities such as gold or 
oil. 

1.2 There are far fewer buyers and sellers of these chemical 
colDJllodities so the market (and particularly pricing) is 
opaque rather than transparent. Al though buyers may discuss 
general trends in pricing they will not disclose the exact 
prices that they pay because of collllllercial confidentiality. 

1.3 There is a basic grade of each pharmaceutical but this only 
accounts for a very small proportion of the market. It is 
a non-sterile crude grade and needs further processing 
and/or additional additives before it can be used for 
animals or for humans. Each of these processes adds to the 
cost. 

1.4 Grades manufactured in a factory which is accredited by an 
internationally acceptable body such as the FDA can charge 
a premium over and above equivalent grades from a non
certified factory. 

1.5 Pharmaceutical products have a limited shelf life so long 
term storage is not possible. This can distort the supply 
and demand equation in the short term. 

2. Structure of the International llarket 

2.1 Generic pharmaceuticals are obtainable from four different 
sources. 

2.2 Once a patented drug has passed out of patent the original 
patent holder normally continues to make the chemical for 
its own use. Because of its production experience over time 
it will almost certainly be the most efficient producer in 
the first few years. Most of the production will be traded 
internally with its subsidiaries but a proportion is usually 
available for third parties. 

2. 3 Large manufacturers who specialise in generic products 
manufacture off-patent drugs for sale to any buyers. 
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2. 4 Increasingly factories in developing countries such as 
India, China and Brazil are selling part of their production 
on the international market. These factories were 
established to serve their domestic market but they reserve 
part of their production for the international market in 
order to earn foreign exchange. 

2.5 A network of independent traders, mainly based in Europe, 
has grown up to handle smaller quantities of bulk chemicals 
as well as final dosage forms. These traders often act as 
the agents of the bulk producers and deal exclusively with 
companies requiring quantities of less than one or two 
tonnes. (Larger customers usually deal direct with the 
factory). 

3 • Price Fluctuations 

3.1 

3.2 

Fine chemical production is part of the chemical industry 
and like the chemical industry it suffers from periodic 
shortages and surpluses which result in price changes. These 
imbalances of capacity are caused by several producers 
making similar decisions at the same time. In times of 
shortage several producers may make investment decisions to 
boost capacity at about the same time. This new capacity all 
comes on stream at once and the market is temporarily in 
surplus so prices drop. This in turn forces manufacturers 
to review their production plans and they may take 
simultaneous decisions to close down some of their older 
plants. Consequently production drops, there is a shortage 
in the market and prices rise. 

The last time this happened in the penicillin market was in 
1984-1986. Penicillin prices from 1980 to 1984 were weak 
which inhibited investment in new plants. Within a period 
of six months in 1985 crude Pen G went from $13 per BU t~ 
$28 per BU. This was caused by three major producers 
coinciding in having production problems. 

a) 

b) 

Beecham were short of capacity for their own use and 
their new capacity was late coming on stream. They 
therefore entered the market as buyers. 

Gist Brocades, another major manufacturer, had an 
infection problem and was not able to supply some of 
their regular contracts, 

c) Glaxo took the decision to change their process and in 
the course of doing this, they has contamination 
problems. 

Within a further six months these problems were sorted out 
and prices dropped rapidly to their former levels. 
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There are currently indications that we are experiencing 
another upward cycle in pricing. Prices during 1991 were 
originally about $13 per BU for crude Pen G but they 
gradually drifted upwards to $15 towards the .;!nd of the 
year. The latest price we have been able to obtain is $16. 25 
and this is only guaranteed for thirty days. In other words 
the supplier is expecting prices to rise more. 

This shortage has arisen because of disruption in Eastern 
Europe and other constraints on capacity elsewhere in the 
world. several factories in Eastern Europe have reduced 
output because of internal political and financing problems. 
In addition a brand new factory in former East Germany has 
b-aen closed down and sold to an intermediary. In China, 
national output of bulk penicillin has been reduced by 180 
tonnes because of obsolete plants although the official 
reason given is decreasing domestic demand and rising 
imports. 

4. Price Trends 

4 .1 All the penicillin based products covered by this report are 
sensitive to changes in the price of Pen G because of the 
direct relationship between the raw material, the 
intermediates and the finished products. 

4.2 Despite the price fluctuations described in the previous 
section the price of the crudest form of Pen G has stayed 
stable over time at between $13 per BU and $15 per BU. This 
translates into a price between $20. 73 per kg and $23. 92 per 
kg. 

4.3 Because it stays constant in dollar terms, the price is 
effectively falling in real terms because of the effects of 
inflation. However, if a local currency such as the peso 
depreciates against the dollar over the same period this 
reduction in price may be negated. 

5. Pen G Prices 

5.1 The imports of bulk Pen G into the Philippines were examined 
for three years, 1988-1990. There were of course variations 
caused mainly by the following factors: 

a) 

b) 

Large purchasers (say over 1 tonne) pay less for their 
supplies than small purchasers. 

More sophisticated mixtures such as fine powder cost 
more than crude mixtures. Similarly varieties such as 
procaine cost more than the basic sodium and potassium 
salts. 
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c) Multinationals tend to pay more on a like for like 
basis than independent companies because they normally 
source from their parent company or an FDA accredited 
supplier. 

d) Prices included. CIF charges and sometimes CIF charges. 
These have been allowed for in our calculations by 
deducting 10% from the dollar value. 

over the three years the average prices and the range 
between low and high prices was as follows: 

~ Low Price 

1988 25.12 
1989 24.30 
1990 16.51 

High Price 

54.13 
61.55 
65.09 

Average Price 

40.38 
39.19 
34.41 

Superficially it appears that the average price has been 
gradually falling over the period but this is because the 
proportion of large buyers has increased and because 
indigenous companies now account for a higher proportion of 
purchases. 

5.4 The mix however results in more extremes between high and 
low prices. The Philippines market is becoming more 
sophisticated and is requiring more expensive products but 
at the same time formulation is also becoming more 
sophisticated as it can buy cruder chemicals and process 
them into higher value added forms. 

5.5 We therefore adopted a market level for the international 
price of crude Pen G at $20 per kilo. This does not mean 
that the price will always be at that level, it will 
fluctuate both up and down. However, over the period 1995 
- 2010 we believe it is a reasonable average price. 

5. 6 Similarly we have adopted $40 for the price of a medium 
quality clinical grade mixture, typical of the requirements 
of the Philippines manufacturers. 

5.7 These two prices would have to be raised by CIF costs plus 
a tariff to calculate a landed price in the Philippines. 

:eed Grade 
Clinical lliltUre 

il?rld Price 

SlO 
$40 

+20\ 
+2Dt 

Landed COSt 

27.80 
55.60 
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5.a These landed costs would allow us to set prices for 
doaestically produced Pen G at $25 and $50 respectively, 
thus giving a 10% advantage over imported chemicals. 

6. 6-APA Prices 

6.1 6-APA prices are directly dependent upon Pen G prices as 
this is the major raw material. 

6.2 Assuming a price of $13.00 to $13.50 per BU, the raw 
material cost for lkg of 6-APA would be about $40. 

6. 3 Efficient plants can process 6-APA for $3. 00 per kilo 
whereas inefficient plants cost about $10 per kilo. We 
assume a medium price of $7 per kilo. 

6.4 Selling costs of 5% and a profit of 10% would take the world 
price to $53 - $56 per kilo. 

6.5 This compares with the average price paid by Chemfields of:-

1988 $64.97 
1989 $58.45 
1990 $49.81 

Although this short time series appears to show the price 
consistently dropping, it has risen again during 1992 and 
is currently about $61 per kilo. 

6.6 Consequently we feel confident in setting an average world 
price for 6-APA of $55 over the period 1995 - 2010. There 
will however be considerable fluctuations in that price, 
both up and down. 

6. 7 A world price at this level would imply a landed cost in the 
Philippines of about $76.77 per kilo. 

World Price 
CIF 
Tariff 
Landed Price 

$55 
+10% 
+20% 
$76.70 

6.8 This price would allow the domestic producers to sell at 
about $69 per kilo in order to give them a 10% margin over 
imports. 
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1. sulk se•i-synthetics 

7.1 As with 6-APA the bulk chemical prices are directly 
dependent upon the price of raw penicillin. 

7.2 In the last six months ampicillin has moved from a price of 
$48 to $70 and amoxycillin has shown a si•ilar jllllp from $55 
to $73 as the world has moved from surplus to shortage. 

7.3 Some of the reasons for this have already been explained but 
in addition the last US producer has closed down, reducing 
the world capacity by about 500 tonnes. 

7.4 Again it is difficult to set an average price for the next 
twenty years but we believe that the following levels are 
realistic. 

Ampicillin $54 
Amoxycillin $63 
Cloxacillin $77 

7.5 Using these as base prices the landed cost in the 
Philippines can be calculated and the price for domestic 
production set at a discount of 10%. 

world Price ill IIDtt !.aMed cost !l!lestic Pr~ 

Alpicillin $54 +10\ +30\ 5 85.50 s 77 

~JOIYCillin S6l +10\ +30\ $100.00 $ 90 

Clmcillin $77 +10\ +JO\ sm.oo $110 
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I BASE DATA ASSUIPTIOllS : OPTION A 

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

I 
I 
I 

Dption A YHr 1995 1996 1997 1998 1999 ., 
' PENICILLIN FEllllEllTATICll batcnes 51 81 101 101 101 

' Fenlllf\tation Materials - kg per batch 

----------------------
Corn Steep Liquor 60.633 3092.3 4911.3 6123.9 6123.9 6123.9 ' Calcil.9 carbonate 15.157 m.o 1227.7 1530.9 1530.9 1530.9 

Sodil.9 sulphate 9.549 487.0 m.5 964.4 964.4 964.4 

Potassil.9 Hydrogen Phosphate 909 46.4 73.6 91.8 91.8 91.8 

I 
Soy Bean Oil 4.729 241.2 383.0 477.6 477.6 477.6 

a-til.9 sulphate 7,650 390.2 619.7 m.1 m.1 m.1 

a-..ia Gas 940 47.9 76.1 94.9 94.9 94.9 

I 
Sulphuric Acid 1.440 73.4 116.6 145.4 145.4 145.4 

Soy Bean Oil 1,260 64.3 102.1 127.3 127.3 127.3 

Suc:rcse Solution 50.400 2570.4 4082.4 5090.4 5090.4 5090.4 

Phenyl Acetic Acid Salt 9,900 504.9 801.9 999.9 999.9 999.9 

I Penicillin Extraction 

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

,. ,. I 
Butyl Acetate 5.530 282.0 447.9 558.5 558.5 558.5 

Active carbon 16.65 o.8 1.3 1.7 1.7 1.7 

Sodil.9 Bicarbonate 809 41.3 65.5 81.7 81.7 81.7 

But-l 2,390 121.9 193.6 241.4 241.4 241.4 

' I Utilities · Units per batch 
-.. -........... -

Ste• - tons 120 6.120 9,no 12, 120 12, 120 12, 120 

. - I Power - Mwh 279 14.227 22.595 28, 174 28.174 28, 174 

Water - cu.•tres 135 6.885 10,935 13,6.'\5 13.635 13.635 

.. ~ 
'~ ~ I 

~ 
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I 1995 1996 1997 1998 1999 

I 
Ferwentation Costs Factor 1.0 Total 67,879 107,802 134,423 134,423 134,423 

------------------ Local 43,382 68,901 85,913 85,913 85,913 
.t ' Corn Steep Liquor 8,900 27,521 43,711 54,503 54,503 54,503 

' I C.lciUI carbonate 7,020 • 5,426 8,618 10,747 10,747 10,747 

Sodha sulphate 3,796 • 1,849 2,936 3,661 3,661 3,661 

PotessiUI Hydrogen Phosphate 51,792 • 2,403 3,812 ot,755 4,755 4,755 

• I 
SOy IHn Oil 21,000 5,065 8,043 10,030 10,030 10,030 

~im sulphate 683 • 267 423 528 528 528 

~ia Gas 4,784 • ZZ9 364 454 454 454 

Sulphuric Acid 910 • 67 106 132 132 132 

I SOy IHn Oil 21,000 1,350 2, 144 2,673 2,673 2,673 

Sucrose Solution 3,675 9,446 15,003 18,707 18,707 18,707 

Ptienvl Acetic Acid salt 28,236 • 14,256 22,642 28,233 28,233 28,233 

- I Extraction Costs Factor 1.0 15,661 24,871 31,015 31,015 31,015 

----------------
Butyl Acetate 39,000 • 10,998 17,468 21, 782 21, 782 21,782 

I ActiYe carbon 25,896 • 21 34 44 44 44 

SodiUI Bicarbonate 22,906 • 946 1,500 1,871 1,871 1,871 

Butanol 30,316 • 3,696 5,869 7,318 7,318 7,318 

I Cost of Utilities Factor 1.0 35,277 56,029 69,862 69,862 69,862 
, ,,, -----------------

Ste• 600 3,6n 5,832 1,2n 1,2n 1,2n 

I Powr 2,220 31,583 50, 162 62,547 62,547 62,547 

" llater 3.17 22 35 43 43 43 

I 
Rav Material Cost per kg Pesos 642.62 637.85 636.30 636.30 636.30 

us s 24.n 24.53 24.47 24.47 24.47 
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' Option A Year 1995 1996 1997 1998 1999 

I 
6·APA Pl(l)UCTUJI torwws 65 102 125 120 114 

Proct..ction ... teri•ls · per tonw ' ·-------------------

' i I Pen·G 121.0 189.0 232.0 222.0 211.0 - Alli due 0.005 0.33 0.51 0.63 0.60 0.57 

Oidllormeth8"e 6 390.0 612.0 750.0 720.0 684.0 1 

I 
~i• 1.5 97.5 153.0 187.5 180.0 171.0 

Hydrochloric Acid 30I 2 130.0 204.0 250.0 240.0 228.0 

Ac et- 2.5 162.5 255.0 312.5 300.0 285.0 

I Production Costs FKtor 1.0 15,033 23,589 28,909 27,753 26,366 

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

I 
Pen·G 0 0 0 0 0 0 

- Allidne 0 0 0 0 0 0 

Didllorometh- 23,530 * 9, 177 14,400 17,648 16,942 16,095 

~i• 4,940 * 482 756 926 889 845 

I Hydrochloric Acid 30% 2,340 * 304 477 585 562 534 

Acet- 31,200 * 5,070 7,956 9,750 9,360 8,892 

I 
Cost of Utilities Factor 1.0 

/ ·----------------
Stellll/Power/Water 5,450 354 556 681 654 621 

I Raw Material Cost per kg Pesos 1427.53 1413.17 1412.24 1408.43 1408.99 

' us s 54.91 

I 
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I Option A Year 1995 1996 1997 1991 1999 

aou: MPICILLlll t~ 5.2 7.4 8.6 10.7 10.8 

I Prom.ttion Meterials · kg per tome ' --------------------

' I t·APA 
3.4 4.8 5.6 6.9 7.0 

Acetone 6llO 3.5 5.0 5.8 7.3 7.3 

DichloroMtti.w 960 5.0 7.1 8.3 10.3 10.4 

I 
Methyl ISO lutyl Ketone 400 2.1 3.ll 3.4 4.3 4.3 t 
Triethyl•ine 340 1.8 2.5 2.9 3.6 3.7 

Ethylchlor~rbanate Jn 1.9 2.8 3.2 4.0 4.0 

Phenylgl ye ine 491 2.6 3.6 4.2 5.3 5.3 

I Pot ... h• Hydroxide 1n 0.9 1.3 1.5 1.8 1.9 

Etti.nol 156 0.8 1.2 1.3 1.7 1.7 

Ethylaceta.cetate 440 2.3 3.3 3.8 4.7 4.8 

- I Prom.ttion Costs Factor 1.0 3,420 4,844 5,605 7,027 7,061 

-·--------------

I 6·APA 0 0 0 0 0 0 

Acetone 31,200 • 109 156 181 228 228 

Dichlor.-thane 23,530 • 118 167 195 242 245 

I 
Methyl I SD Butyl Ketone 40,560 • 85 122 138 174 174 

,, Triethyl•ine 101,270 • 182 253 294 365 375 

,,, 
Ethylchlorocarbanate 452,400 • 860 1,267 1,448 1,810 1,810 

Phenyl glycine 665,600 • 1,731 2,396 2,796 3,528 3,528 

I Potassh11 Hydroxide 126,620 • 114 1.',5 190 228 241 

' Eth-l 30,732 • 25 37 40 52 52 

Ethylaceta.c:etate 85,020 • 196 281 323 400 408 

:;, I Cost of Utilities Factor 1.0 

·~ 
-----------------

'~ 
Stellll/Power/Water 81,500 424 603 701 an 880 

~ I Raw Material Cost per kg Pesos 1591.08 1571.24 1571.35 1564.97 1567.03 

us s 61.20 
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I Optian A YHr 1995 1996 1997 1991 1999 

I 
BULK MOXYCilllll tlll'f'eS 11.5 18.2 25.6 32.2 37.8 

ProclJctian ,..terials - kg per tome ' --------------------

' I 6-APA 7.4 11.7 16.5 20.7 24.3 

Acetone 700 8. 1 12.7 17.9 22.5 26.5 

Dichloromth- 960 11.0 17.5 24.6 30.9 36.3 1 
I 

Methyl ISO Butyl Ketone 400 4.6 7.3 10.2 12.9 15. 1 

Triethyl•ine 330 3.8 6.0 8.4 10.6 12.5 

Ethylchlorocarbonmte 360 4.1 6.6 9.2 11.6 13.6 

Phenylglycine 551 6.3 10.0 14. 1 17.7 20.8 

I Potassi"9 Hydroxide 183 2.1 3.3 4.7 5.9 6.9 

Eth-l 166 1.9 3.0 4.2 5.3 6.3 

Ethylacetoacetate 470 5.4 8.6 12.0 15.t 17.8 

- I ProclJction Costs Factor 1.0 l,915 12,595 17,693 22,248 26,137 

----------------
6-APA 0 0 0 0 0 0 

I Acetone 31,200 • 253 396 558 702 82.7 

Dichlor-tll- 23,530 • 259 412 579 n1 854 

Methyl lso Butyl Ketone 40,560 • 187 296 414 523 612 

I 
Triethyl•ine 101,270 • 385 608 851 1,073 1,266 

, Ethylchlorocarbonate 452,400 • 1,855 2,986 4, 162 5,248 6,153 
,,. • Phenylglycine 665,600 4, 193 6,656 9,385 11, 781 13,844 

Potassi.,. Hydroxide 126,620 • 266 418 595 747 874 

I Ethanol 30,732 • 58 92 129 163 194 

' Ethylacetoacetate 85,020 • 459 731 1,020 1,284 1,513 

I 
Cost of Utilities Factor 1 .o 

~ -----------------

·~ 
Stelll/Power/Water 81,500 937 1,483 2,086 2,624 3,081 

~ I Raw Material Cost per kg Pesos 1606.85 
us$ 61.80 
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> I Option A Tear 1995 1996 1997 1991 1999 

I 
BUlK ClCIXACILLIH torw.s 1.1 2.1 3.2 4.3 5.4 

Proci.lction ... teri1ls · kg per tonne ' 
--------------------

j 

' I 6·.IPA 0.6 1.2 1.1 2.4 3.1 ·-~ 

Acetone 1,250 1.4 2.6 4.0 5.4 6.1 

Methyl ISO lutyl Ket- 2,500 2.1 5.3 1.0 10.1 13.5 

' I 
Acid Chloride 714 0.1 1.5 2.3 3.1 3.9 

Sodiua llydrox ide 116 0.1 0.2 0.4 0.5 0.6 

Sodiua lleUnoate 4IO 0.5 1.0 1.5 2.1 2.6 

I Proci.lction Costs Factor 1.0 133 1,590 2,443 3,319 4, 146 

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

,_ 

,_ 
6·.IPA 0 0 0 0 0 0 

I 
Ac•t- 31,200 • 44 11 125 161 212 

1t Methyl ISO IUtyl Ket- 40,560 • 114 215 324 431 541 

~ Acid Chloride 546,000 • 437 119 1,256 1,693 2, 129 

~ Sodiua Hydroxide 251, 160 • 25 50 100 126 151 

"· I Sodiua KeunNte 425,490 • 213 425 631 194 1, 106 
~ 

l 
1 Cost of Utilities Factor 1.0 

f I -----------------
,I St....,Power/w.t~r 41,200 53 101 154 207 260 

! R111 Material Cost per kl Pesos 1625.13 

' I 
us s 62.51 

,. 
I 

Option A Tear 1995 1996 1997 1991 1999 

.. 
"' ·~ 

FlllAL DOSAGE FORMS tonnes 0.1 1.7 2.4 3.2 4.0 -..; 

~ I Capsules • Percentage 70 0.6 1.2 1.7 2.2 2.1 

s~ · Percentage 30 0.2 0.5 0.7 1.0 1.2 

" Pac0ging Costs 

I 
Factor 1.0 761 1,661 2,351 3, 179 3,940 

------------·--
Capsules 713,354 • 470 940 1,332 1,723 2, 193 .. 
$YM4JS 1,456,000 • 291 721 1,019 1,456 1,747 

I 
' 

Cost of Utilities Factor 1.0 

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

I 
Steall/Power/W1ter 350,000 280 595 l40 1,120 1,400 

• 
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I Option A 1995 1996 1997 1991 1999 

I 
I 

!Calli- Pouible OUtput <Pen-Cl 216 216 286 216 ~ 

' ' capecity Util iution 45.5% n.n 90.ft 90.ft 9iJ.9l 
.. 

Procb:tion SCMcllle <Pen-G equiY11lent) 130 20I 260 260 260 

' -------------------

I 
Pen-G fftdtlrade 2.0 4.0 6.0 1.0 10.0 l 
Pen-G ~grade 7.0 15.0 22.0 30.0 39.0 

6-APA 99.9 156.3 117.9 166.3 147.4 

lult Allpicil l in 6.0 8.4 9.6 12.0 12.0 

lult a.ayci l l in 13., 20.2 28.6 35.7 41.7 

I lk!lt Cla..cillin 1.1 2.1 3.2 4.2 5.3 

FiMl Doute Allpicil l in 0.2 0.5 0.7 o.a 1.0 

Fi Ml DoAge MDl!yei l l in 0.6 1.4 1.9 2.6 3.3 

- I 
FiMl DoAge ClOXllCi l l in 0.1 0.1 0.2 0.3 0.4 

I 
, I ,, 

' I 
I .. ~ 
I ~ 

" I 
I 
I 
I 
I 
I 

•• 
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Optian A 1995 1996 1cn.1 1991 1999 

I Fl llAllCIAL COSTS ' 
I 

lnitiel LOM& l•te 

' -------------
Foreilft Cl.rrency l- 931,716 938,716 751,029 56l,2n 375,515 117,758 

•~ts 117,757 5.0 0 117,757 117,757 117,757 117,757 I 

I Interest 1.0 75,103 67,592 52,5n 37,552 22,531 

Local Cl.rrency L-.s 45,824 0 45,824 30,549 15,Z74 0 

1...,_,.ts 15,275 3.0 0 15,275 15,275 15,274 

I 
Interest 25.0 11,456 9,547 5,na 1,909 

Additi-l l--

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

I ~ Shortfell -
I 

DEPl£CIATICll 147,400 147,400 i47,400 147,400 147,399 

Initial lnvestlllf'lt 

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

I Fec:tory Site 20,350 0 0 0 0 0 0 

, luildings end Civil Works 423,919 5 21, 199 21, 199 21, 199 21, 199 21, 199 

" \Ull il i ary/5ervi ce F ec: il i ti es '30,925 5 1,546 1,546 1,546 1,546 1,546 

I 
Procllction ECJ.!iplleftt 231 ,629 5 11,581 11,581 11,511 11,581 ·1,581 

' 
Ancillary Prod. ECJ.!i~t 1aa,l63 5 9,411 9,418 9,4115 9,411 9,418 

Aulli l iary ECJ.!iplleftt 151,414 5 7,571 7,571 7,571 7,571 7,571 

Vehicles 6,930 20 1 ,386 1 ,386 1,386 1 ,386 1 ,386 

I Service ECJ.!ipment 12,170 10 1,217 1,287 1,217 1,287 1,217 

.. Procas/Tedlnology Tr-fer 55,176 20 11, 175 11, 175 11, 175 11,175 11, 176 .. ~ Pre·Procllction Expenditure 411,183 20 82,237 82,237 82,237 82,237 82,235 

\~ I ~ lepl-t lnvestmnt 

--------------------·-

" 
Procllction ECJ.1is-nt 6,500 5 0 0 0 0 0 

- ... I Vehicles • Yeer 2000 6,9'30 20 0 0 0 0 0 

Vehictes • Tear 2005 6,930 20 0 0 0 0 0 

Service ECJ.1is-nt 12,170 10 0 0 0 0 0 

I 
I 

• 

I 
I 
I 

; 

'. I ~ .r, • 
t ' ~ 

l -, 
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I Option A Yur 1995 1996 1997 1998 1999 

I 
FACTOIY COSTS Factor 1.0 

Oirect Procllction staff Salary 1:17 17.980 ' ----------------------

' ' 
Procllction ~isors 180.000 15 z.100 
Tedlnici- 1zo.ooo 3l 3.960 ) Amual 

stilled Worlters ao.oco za Z.Z40 ) Cost t 

I 
Unlti Hed Lmbaur 40.000 3Z 1.zao 

L.tioratory & Enairwerina Staff 

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

I ~ison 1ao.ooo 16 z.aao 
Tedlnici- 1ZO.OOO 17 Z.040 ) Amual 

stilled Worlters ao.ooo Z6 z.oeo ) Cost 

I 
Unltilled Labour 40.000 zo 800 -
Factory~ 

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

I Repl~t Spare Parts 571.406 2 tt.4ZI 11.999 1Z.599 13.ZZ9 13.890 

Repairs & lllaint.-nc:e 3 4.679 7.639 9.764 10.m 11.0Z9 

Protective Clothing. etc 1.300 per....-

,,, , I OVHllEAD COSTS Factor 1.0 

' I ~t S.lary 44 5.050 

----·-----
Chief Executive aoo.ooo 1 800 

I 
Directors 500,000 z 1,000 ) Annal 

Pr~tion/Lab/Engineering £50,000 5 1.zso ) Cost .. ~ COlllll!rcial/Adlllinistration 250.000 2 500 

'~ I ~ Adllinistration/Other PerSCllW'el 

-----------------------------~ 

"' 
~ts Officer 120,000 1ZO 

... 
I 

s:oreteepers 60,000 4 Z40 

Secretarin 60,000 4 240 

security Officers 60,000 z 1ZO ) Amal 

Clerical Staff 40,000 a 320 ) Cost 

I Drivers 40,000 5 200 

Receptionists 30,000 2 60 

watc'-' 25,000 a 200 

I Adlinistratlve OYerheads 

-----------·------------
Insurance 1,046, 120 10,461 • 

I Office 5'.q)lin 650 

~icatiorw 650 ) AIVU!l 

Lind/Property Charges 156 ) Cost 

I 
Licenc:n & , ... 130 

Trewl & Tr...,ort 400 

TedlnolOIY Tr-fer 1.950 1,950 1,950 1.950 1,950 

I 
S\fttrln 583 583 5&] 5G3 583 

• ' 
,, -r. • 

t 
' 

; · 
~ ' , 
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I Option A 1995 1996 1997 1996 1999 

I 
SALES FOl£WT Fee tor 1.0 

Pen·',....,. .. 2.0 4.0 6.0 8.o 10.0 

,_., .._ gr.a 7.0 15.0 22.0 30.0 39.0 ' 6·APA 54.0 114.5 101.5 19.9 79.7 

' I lult Mpicillin 5.0 7.0 8.o 10.0 10.0 

lult Amaycillin 11.0 17.0 24.0 30.0 35.0 

lult ClOKKillin 1.0 2.0 3.0 4.0 5.0 t 

I 
Firwl DoAge Mpici l l in 0.2 0.4 0.6 0.7 o.8 

Firwl Douga Amayci ll in 0.5 1.Z 1.6 2.2 2.8 

Fin11l DoAte Cloucillin 0.1 0.1 o.z 0.3 0.4 

I SALES IEVE!aJES Fector 1.00 15~.965 254.620 325,475 347,818 367,628 

I 
,__, , ....... 650 1.300 2,600 3,900 5,200 6,500 

- Pen·C ...._ grlde 1,300 9, 100 19,500 28,600 39.000 50,700 

6-N'A 1,794 96,876 151,593 182,091 161,281 142,982 

I 
lult a.picillin 2.002 10.010 14,014 16,016 20.020 zo.020 

lult Amayci l l in 2,340 25,740 39.780 56, 160 10.200 81,900 

lult Cloaecillin 2,860 2,860 5.no 8.sao 11,440 14,300 

a.picillin C.,.Ules 6,443 902 1,804 2,706 3,157 3,608 

I 
a.picillin Syrups 14,n6 8114 1,767 2,651 3,092 3,534 

,, , ~ill in t.psules 11,466 4,013 9,631 12,842 17,658 22.473 

~il tin Syrups 18,720 2.aoa 6,739 8.986 12,355 15,725 

I 
Cl011Killin c.psules 10,500 735 735 1,470 2,205 2.940 

' 
ClOllKillin S~ 24,554 737 737 1,473 2.210 2,946 

I SAlES COSTS Fee tor 1.0 
.... ., "-1poller Salary 44 6,285 

~ 
~ I S.les Directors 500,000 2 1.000 

Sales "-fer• 250,000 2 500 

" 
Sal.-i · Pen·G & 6·APA 180,000 1 180 

I S.les ~rvisors 180,000 3 540 

Sales leprnentatives 144,000 25 3,600 

S.les Adlinistrator 120.000 120 

I 
Senior secretary 60,000 1 60 

Secretaries 35,000 4 140 

Clerical Staff 30,000 4 120 

leuptionist 25,000 1 25 

I Other Sales/Distribution Costs 
···•····•·•···•··············· 

I 
Pr~t Pr011Dtion · Fi11ed 1,385 

Trawl & Trensport 620 

Office lental 750 

Pr~t PrOllDticn · v1rilble 5.0 504 1,071 1,506 2,034 2,561 

I Sales C01111i11ions 2.5 252 535 753 1,017 1,281 

I 
•• 

t 

' ~ lfj! 
t 
' l • 
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IJllDO P£11Cllll• PllOJECT : C.TICJI A 

-----------------------------------
UY FllWICIAL unos 

' ' 
' 2 3 4 5 

t 
,..,. 

1. Si111ple late of leturn 

- Total lnvesa..nt 

- Equity capital 

-12.IX -1Z.1% -11.6% -10.ax ·10.0% 

-41.lX ·41.3% -37.lX -33.0% -za.:n 

z. lreek-£ven Analysis 

- Sales • .,,.,... 

- Percentage of Sales 

6,489,192 3,691,574 2,214,986 1,632,1127 

2541.ft 1134.2% 636.SX 444.2% 

J. Debt:Equity latio 

- ucluding cash Shortfall 

- including CUh Shortfall 

1.4 1.2 0.9 0.6 0.3 

1.6 1.a 2.0 2.1 Z.2 

4. Current latio 0.6 0.3 0.2 0.1 0.1 

5. Debt service C~age Ratio -1.a ·0.5 ·0.4 ·0.3 ·0.2 
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BASE DATA ASSl.WTl<*S : «JtTIC. C 

Option c 

PEllCILLll FEllMEITATIC. t.tc:lles 

Fermntation Materials - kg per t.tch 

Corn Steep Liquor 60.633 

talch• carbonate 

SodiUI SulpMte 

Potassi1.11 llydrogen PhosPlat~ 

Soy le9'I Oil 

~iUI SUlpNite 

~iaGu 

Sulphuric Acid 

Soy lean Oil 

Sucrose SOlution 
Phenyl Acetic Acid S.l\ 

Penicillin Extraction 

Butyl Acetate 

Active Carbon 
Sodit.11 licarbonate 

Butanol 

15.157 
9.549 

909 
4.729 
7.650 

940 

1.440 
1.260 

50.400 
9.900 

5.530 
16-65 

809 

2.390 

Utilities - Units per batch 

Ste• • tons 

P-r • Mwh 

Water · cu.metres 

120 
279 
135 

Year 

.. 

1995 

51 

3092.3 
m.o 
487.0 
46.4 

241.2 
390.2 
47.9 
73.4 
64.3 

2570.4 
504.9 

2B2.0 
o.8 

41.3 
121.9 

6, 120 
14,227 
6,885 

- --· 

1996 

81 

4911.3 
1227.7 
m.5 
73.6 

383.0 
619.7 
76.1 

116.6 
102.1 

4082.4 
801.9 

447.9 
1.3 

65.5 
193.6 

9.no 
22,595 
10,935 

1997 

101 

6123.9 
1530.9 
964.4 
91.8 

477.6 
m.1 
94.9 

145.4 
127.3 

5090.4 
999.9 

558.5 
1.7 

81.7 
241.4 

12,120 
28, 174 
13,635 

1998 

101 

6123.9 
1530.9 
964.4 
91.8 

477.6 
m.1 
94.9 

145.4 
127.3 

5090.4 
999.9 

558.5 
1.7 

81.7 
241.4 

12,120 
28, 174 
13,635 

1999 

101 

6123.9 
1530.9 
964.4 
91.8 

477.6 
m.1 
94.9 

145.4 
127.3 

5090.4 
999.9 

558.5 
1.7 

81.7 
241.4 

12, 120 
28.174 
13,635 

\ 

' 
' 1 

• 

• 
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I 1995 1996 1997 1998 1999 

I 
Fer.lllftt•tion Costs fKtor 1.0 Total 67.879 107.802 134,423 134,423 134.423 

------------------ Local 43,382 68.901 &5.913 85.913 85,913 

l ' Corn StMP Licpir 8.900 27.521 43.711 54.503 54.503 54.503 .! 

' t calci'9 C.rbaMte 7,020 • 5.426 8.618 10.747 10,747 10.747 

Sodi'9 SulpMte 3,796 • 1,849 2.936 3.661 3.661 3,661 

Potusi&m ltydr'ogen Ph0$pMte 51,792 • 2,403 3.812 4.755 4,755 4.755 

I 
Soy IHn Oil 21,000 5.065 8.043 10.030 10.030 10.030 1 
._...i .. SulpMt• 683 • 267 423 528 528 528 

._.,.; ..... 4,784 • 229 364 454 454 454 

sulphuric Acid 910 • 67 106 132 132 132 

I 
Soy IHn Oil 21,000 1.350 2.144 2,673 2.673 2.673 

Sucrose Solution 3,675 9.446 15.003 18,707 18.707 18.707 

Phenyl Acetic Acid salt 28,236 • 14,256 22,642 28.m 211,233 28.233 

' I ExtrKtion Costs FKtor 1.0 15.661 24.871 31.015 31.015 31.015 

----------------
Butyl Acet•te 39,000 • 10.9911 17,468 21,782 21.782 21.782 

I Active carbon 25,896 * 21 34 44 44 44 

Sodi&m lic.rboMte 22,906 * 946 1.500 1.1111 1.1111 1,871 

Butanol 30,316 * 3,696 5.1169 7.3111 7.318 7,318 

,. I Cost of Utilities fKtor 1.0 35.277 56,029 69.1162 69,1162 69,1162 

.. -----------------
Ste• 600 3,6n 5,832 7,Zn 1.2n 7,2n 

I Power 2,220 31,583 50.162 62,547 62,547 62,547 

\ W•ter 3.17 22 35 43 43 43 

• 
L Rav M9terial Cost per kg Pesos 642.62 637.115 636.30 636.30 636.30 
I I ' 

us s 24.n 24.53 24.47 24.47 24.47 

" .. ~ 
\~ 
~ I 

~ 

I ' 
J 
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I Option C Year 1995 1996 1997 1M 1999 

I 
6· APA PllCllUC rl Oii tomes 65 102 125 120 114 

Production Materials • ' per tome 
I 

--------------------
.a 

1 
~ 

I Pen·G 121.0 189.0 232.0 222.0 211.0 
' 

Allidese 0.005 0.33 0.51 0.63 0.6J 0.57 

Didllor-thane 6 390.0 612.0 750.0 no.o 684.0 I 

I 
a-inia 1.5 97.5 153.0 187.5 180.0 171.0 

Hydrochloric Acid ~ 2 130.0 204.0 250.C 240.0 228.0 

Ac•t- 2.5 162.5 255.0 312.5 300.0 285.0 

I Production Costs Factor 1.0 15,033 23,589 28,909 27,753 26,366 
,., 

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

" I 
Pen·G 0 0 0 0 0 0 

Aaidase 0 0 0 0 0 0 

Dichlor-thane 23,530 • 9, 177 14,400 17,648 16,942 16,095 

a-ti• 4,940 • 482 756 926 889 £45 

I Hydrodlloric Acid 30% 2,340 • 304 477 585 562 534 

.i Acet- 31,200 • 5,070 7,956 9,750 9,360 8,892 

I 
' 

I 
Cost of Utilities Factor 1.0 ,, -----------------

Ste811/Power/Water 5,450 354 556 681 654 621 

' I 
Rav Material Cost per kg Pesos 1427.53 1413.17 1412.24 1408.43 1408.99 

J 
us s 54.91 

I t 
~ 

.v 

'~ ~ I 
I ., 

~' ' 

I 
-' 

I • 
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I 
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I Option C Yur 1995 1996 1997 1991 1999 

I 
llUlK MPICILLH tonws 0.0 0.0 0.0 0.0 o.o 

Procllction Materials • itt pert- ' --------------------

' ... I 6·Al'A 0.0 o.o 0.0 0.0 0.0 

Ac:•t- 6llO 0.0 o.o 0.0 0.0 o.o 
Dichl~t"- 960 o.o 0.0 0.0 o.o 0.0 1 

I 
Methyl ISO lutyl Ketone 400 o.o 0.0 o.o o.o o.o 
Trietllyl•ine 340 0.0 0.0 0.0 0.0 o.o 
EtllylchlorocerbaMte 372 o.o o.o 0.0 0.0 o.o 
Phenyl el ye i ne 491 0.0 0.0 o.o 0.0 0.0 

I Potash.11 llyGroxide 172 0.0 0.0 0.0 0.0 o.o 
Ethanol 156 0.0 0.0 0.0 0.0 0.0 

Ethylec:etoec:etete 440 0.0 0.0 0.0 o.o 0.0 

- I 
PraclJction costs Fec:tor 1.0 0 0 0 0 0 

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

I 6·Al'A 0 0 0 0 0 0 

Acet- 31,200 * 0 0 0 0 0 

Didllora.th- 23,530 * 0 0 0 0 0 

I 
Nethyl lso Butyl Ketone 40,560 * 0 0 0 0 0 

I' Triethyl•ine 101,270 * 0 0 0 0 0 
,,. 

Ethylchlorocerbonete 452,400 * 0 0 0 0 0 

Phenyl t lye i ne 665,600 • 0 0 0 0 0 

I Potessi1.11 Hydroxide 126,620 * 0 0 0 0 0 

' Ethanol 30,732 * 0 0 0 0 0 

Ethylecetoec:et•te 85,020 * 0 0 0 0 0 

.. I cost of Utilities Fec:tor 1.0 

·:· -----------------

~ I 
Ste8111/Power/Veter 81,500 0 0 0 0 0 

.... Materi1l cost per kt Pesos EU EU HI EH Ell 

us s ERi 

~ .. I 
I 
I 
I 
I 

~ 
I 

' 
t. .. 

' ,,,.,_ "' •• 
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I Option c YHr 1995 1996 1997 1998 1999 

I 
BULi'. AlllllTCILLll tonnes 0.0 0.0 0.0 0.0 0.0 

' P~tion ... teri•l• · kt per ton. 

' 
--------------------

I 6-AN 0.0 0.0 0.0 0.0 0.0 

Acet- 700 0.0 o.o 0.0 0.0 0.0 

Didll.-ttw. 960 0.0 0.0 0.0 0.0 0.0 1 
I Methyl I so lutyl ICetone 400 0.0 o.o 0.0 o.o o.o 

Triethyl•ine 330 0.0 o.o 0.0 o.o 0.0 

Ethyl di lorocwbonete 360 0.0 0.0 0.0 0.0 0.0 

I 
PfMl'¥ltl ycine 551 0.0 o.o 0.0 o.o 0.0 

Pot ... 1111 llydroaide 183 0.0 0.0 0.0 o.o o.o 
Ethenol 166 0.0 0.0 0.0 0.0 0.0 

Ethylacetoecetete 470 o.o 0.0 o.o 0.0 0.0 

- I Pr~tion Costs fector 1.0 0 0 0 0 0 

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

I 
6·•A 0 0 0 0 0 0 

Acet- 31,200 • 0 0 0 0 0 

Didllor-t"- 23,530 . 0 0 0 0 0 

Methyl ISO lutyl ICetone 40,560 • 0 0 0 0 0 

I Triethyl•ine 101.210 • 0 0 0 0 0 

, Ethyldllorocarbanate 452.400 • 0 0 0 0 0 
,,,. 

PfMl'¥ltl ycine 665,600 • 0 ') 0 0 0 

Potassi111 llydroaide 126,620 . 0 0 0 0 0 

I Ethenol 30,732 • 0 0 0 0 0 

' Ethylecetoecetate 85,020 • 0 0 0 0 0 

I Cost of Utilities Factor 1.0 
:.. -----------------

.~ 
Ste..,POMtrtwater 81,SOO 0 0 0 0 0 ~ 

4 
'~ I RMI ... terial Cost per kg • ~ Pesos ERR 

us ' ERR I 

" I 
I 
I 
I 
I 
I \ 

•• 
t 

I 
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I Option C Ye•r 1995 1996 1997 1998 1999 

I llUUC CLOXACILLIM tonnes 0.0 0.0 0.0 0.0 o.o 

' Procllction .._teri•'s · kg per tame 

~ I 
--------------------

6·/l#A 0.0 o.o 0.0 0.0 o.o - Acet- 1,250 o.o 0.0 0.0 0.0 o.o 
Metllyl I so Butyl r::et~ 2,500 o.o 0.0 0.0 0.0 0.0 ' I Acid Cllloride 714 0.0 0.0 0.0 o.o 0.0 
Sodium llydrox i de 116 0.0 0.0 o.o o.o 0.0 
Sodium NeX.-te 480 o.o 0.0 0.0 0.0 0.0 

I Proclaction Costs F.ctor 1.0 0 0 0 0 0 

----------------
6·/l#A 0 0 0 0 0 0 

I Acet- 31,200 * 0 0 0 0 0 - Metllyl lso Butyl r::et- 40,560 • 0 0 0 0 0 
Acid Cllloride 546,000 • 0 0 0 0 0 
Sodium Hydroxide 251, 160 • 0 0 0 0 0 

I Sodium 11e.-te 425,490 • 0 ) 0 0 0 

Cost of Utilities Factor 1.0 

I -----------·-----
, St~P-nater 48,200 0 0 0 0 0 .. 

I 
RMI .._teri•l cost per kg Pesos ERR 

us s ERR 

' 

I Option c Year 1995 1996 1997 1998 1999 
-. 

.~ 
FlllAL DOSAGE fOllMS tonnes c.o o.o 0.0 o.o 0.0 

\~ I c.ptules · Percent•ge 70 0.0 o.o ~ 0.0 0.0 0.0 

s~ · Percentqe 30 o.o 0.0 o.o 0.0 0.0 

~ .. I PacU.ing COSts F.ctor 1.0 0 0 0 0 0 

·--------------
~les 783,354 • 0 c 0 0 0 

I 
Syrups 1,456,000 • 0 0 0 0 0 

Cost of Utilities factor 1.0 

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

I Stelll/Poi.er/W•ter 350,000 0 0 0 0 0 

I 
I 
I 

t 

I ' ~"' • 
t ., 
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APPENDIX 5-2 
LOCATION MAP Of REC0"4ENDED SITE 
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- APPENDIX 5-3 TYPICAL FACTORIES IN LAGUNA AREA - SOUTH MANILA 
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Option C 1995 1916 1W7 1991 1999 

I F lllAllCIAl COSTS ' J 
Initial loens hte 

' I ................................... 

Foreign turrency la.ns aJ1.m 831.m 665,411 499.063 332,708 166,353 

lepeymnts 166,355 5.0 0 166,355 166.355 166,355 166,355 t 

I 
Interest 1.0 66,542 59,8111 46,580 33,271 19,962 

Local currency ll*IS 37, 111 0 37, 118 24,745 12,3n 0 

·~ts 12,373 3.0 0 12,373 12,373 12,1n 

Interest 25.0 9,280 1,133 4,640 1,547 

I Additional loens 

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

I 
Cash Shortfall .. 

DEPIEC I A Tl Oii no,6n no,6n 110,6n 110,6n 130,f.71 

I Initial lnvest11ent 

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

I 
Fectory Site 20,350 0 0 0 0 0 0 

,. Buildings and Civil Works 366,093 5 18,305 18,305 18,305 18,305 18,305 

"' Auailiary/5ervice Facilities 29,853 5 1,493 1,493 1,493 1,493 1,493 

Production Equis-nt 190,031 5 9,502 .,,502 9,502 9,502 9,502 

I Ancillary Prod. Equip111ent 167,532 5 8,377 8,377 8,377 8,377 8,377 

' Auxiliary Equiplleflt 151,414 5 7,571 7,571 7,571 7,571 7,571 

venicles 4,290 20 858 858 858 858 858 

I 
Service Equipment 12,155 10 1 216 1,216 1,216 1,216 1,216 

' Process/Technology Transfer 55,876 20 11, 175 11, 175 11, 175 11,175 11, 176 

' 
·~ 

Pre-Production Expenditure 360,873 20 n, 175 n,175 n,175 n,175 n, 173 

'~ I ll~lac~t lnvestinent ~ 
-----------------·----

~ 
Production Equis-nt 0 5 0 0 0 0 0 

I 
Vehicles · Year 2000 4,290 20 0 0 0 0 0 

Vehicles • Year 2005 4,290 20 0 0 0 0 0 

Service Equipment 12,155 '10 0 0 0 0 0 

I 
I 
I 
I 

I I 
f. 

' 
j. 
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I Option c Tear 1995 1996 1997 1991 1W9 

I 
FACTOIT COSTS Factor 1.0 

Direct P~tion Staff Salary 140 13.640 ' ---------------------- i .. ' 
P~tion ~isors 1ao.ooo 10 1.aoo 

Tedlnici- 120.000 19 Z.280 ) Amual 

Skilled worfters ao.ooo 1Z 960 ) Cost 1 

I 
~illed Labour 40.000 20 IOO 

Labcratory & Engineeri,. Staff 

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

I ~isors 180.000 16 z.aao 
Technicians 120.000 17 Z.040 ) Amal 

Skilled workers BO.GOO Z6 z.oao ) Cost 

I 
~il led Labour 40.000 zo IOO - ractory Overheads 

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

I leplac.-.nt Spare Parts sos.9n 2 10.160 10.689 11.223 11.784 1Z.373 

Repairs ' Mwintenance 3 3.832 6.163 1.n' 7.784 7.857 

Protective Clothi,.. etc 1,300 per .,..., 

"' 
, I JVERHEAD COSTS factor 1.0 

' I ManlgeMf\t Salary 42 4,550 

----------
Chief Executive 800,000 1 800 

I 
Directors 500,000 2 1,000 ) AnrUll 

Pr~tion/Lab/Engineering 250,000 3 750 ) cost 

·~ 
commercial/Adlltinistration 250,000 2 500 ) 

'~ I ~ , Adilinistration/Other Personnel 

--------·--------------------· 

~ 
Acc«Ma\tS Officer 120.000 1 120 .. 

I 
Storekeepers 60,000 4 240 

Secretaries 60.000 4 240 

Security Officers 60,000 2 120 ) Anr'Alal 

Clerical Staff 41:,000 8 320 Cost 

I Drivers 40,000 5 200 

Rec:ept i oni sts 30.000 z 60 

Wat~ 25,000 8 200 

I Adilinistrative Overheada 

~----····--------···----
Insurance 921,362 9,214 • 

I Office S1.41Plies 650 

COIMU'i cations 650 ) Annual 

Land/Property Charges \56 ) Cost 

I 
Licences l fees no 
Tr1vel l Transport 400 

TechnolotY Tr..,.far 1.950 1.950 1,950 1,950 1,950 

Sllldriff 531 531 531 531 531 

I i-• 
•• I "" -.. 

Q 

t 
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Appendix 12·13 

I 
-----·------~----------------------
tEY FllWICIAL RATIOS 

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

~ Ynr 

' 
t 
t 

in Pesos •ooo 

2 3 4 5 

I 1. si..,lt Rate of Return 
. Total lnvestllent 
. Eo1Uity Capital 

-13.1% · 11.1% -11.1% -12.9% ·12.7% 

·42.5% -41.5% ·41.4% ·18.2% ·34.9% 

I 2. lreelt·Even Point 
. Sales Revenues 

I 
- Pereentage of Sales -

3. Debt:Equity Ratio 
- excluding c.sh Shortfall 

I . including Cash Shortfall 

4. Current Ratio 

<2,731,655)(3,460,810)(4,610,141)(7,545,124> 

·1330.6% -1344.2% -1m.ox -2881.0% 

1.4 1.2 0.9 0.6 O.l 

1.6 1.9 2.1 2.2 2.4 

0.6 O.l i).2 0.1 0.1 

,,. , I 5. Debt Service Coverage Ratio -t.8 ·0.5 ·0.5 ·0.4 ·0.4 

' I 
I .. ~ 

\~ 
~ I 

~ 

I 
I 
I 
I 
I 
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I 1 
Option c 1995 1996 1997 1998 1999 

I 
I 

Mui- Possible OUtprt (Pen·G> 286 286 286 286 286 

C..,.city Utilisation 45.51 n.11 90.91 90.91 ' 90.91 

' Procb:tion Schade (Pen·G equivalent> 130 2oa 260 260 260 

·------------------
Pen·G f eedgrede 2.0 4.0 6.0 a.o 10.0 I 

I Pen·G "- grade 7.0 15.0 22.0 30.0 39.0 

6-APA 121.0 189.0 232.0 222.0 211.0 

Bult ._..,icillin o.o 0.0 o.o 0.0 0.0 

I 
Bulk Moxyci l l in o.o 0.0 0.0 o.o 0.0 

Bulk Cloxacillin 0.0 0.0 0.0 0.0 o.o 
Finel Dosage •icillin o.o 0.0 o.o 0.0 o.o 
Final Dosage Moxycillin 0.0 0.0 0.0 o.o 0.0 

- I Final Dosage Cloxacil l in 0.0 0.0 o.o 0.0 0.0 

I 
.. I ,,. 

' I 
I 

.~ 
'~ I ~ ' I 

~ .. I 
I 
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PROJECT COST ESTIMATES 
APPENDIX 9-2 

1.0 INTRODUCTION 

This c,; a cost estimate tor a penicillin plant to be constructed in the Philippines and considers the 

following options:-

OPTION 1 

OPTION 2 

OPTION 3 

ALTERNATIVE 1 

All c~st estimates include: 

Based on a Filipino build cost representing processes covering 

Penicillin. 6APA. Dosage and Semi-synthetics. 

Based on a Filipino build cost representing processes covering 6APA. 

Dosage and Semi-synthetics. 

Based on a Filipino build cost representing processes covering Penicillin 

& 6APA. 

Base case as OPTION 1 but based in a W European build. 

Major Equipment Procurement Costs. 

Bulk Material. Procurement Costs. 

Freight. 
Construction. Labour & Indirects Costs. 

Construction Sub-contracts. 

Process Licenses. 
Consultants & Studies. 

Design Contractor Costs. 
Construction Supervision Costs & 

Commissioning Team Costs 

The cost estimates have been prepared based on the preliminary engineering design, flowsheets, and 

quotations for the principal items of equi~ · .• ent. 

The overall accuracy of the estimate is i: 15% 

2.0 GENERAL 

.1\11 costs contained herein are based in 1092. No forward escalation beyond this datum is included. 

3.0 BASE DATA 

The tollow1ng referenced techmcal data forms the basis of the estimate. 

Flow sheets 110 10 (Appendix 6-1) 
Plot layouts (Appendix 6·2) 
Equipment hsts (AppendilC 6-3) 

\ 

\ 

' i 
I 

a) 

b) 

c.) 

rj) Equipment costs based on quotations received· • I ~~I 
___ _J 
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~ opeoin9 rote 
Jla Steri\\SatiOO p\ant 

:nenter 
.tator tor abOve 

6& stearn steri\is&r 
:ad fertnenter 
~1tator tor at>OV9 :ed f ercnenter Air Steri\is&r 

1ot p\ant tertnenter 
~ndarl ~actor 
· ~niei\in Filter 
:enieilin orver ~.ich aut-1' Acetate cart>OO Filter 
~enici\in G feed screw 
3atch f\uid aed orver 
1acuuro fi\ter 
·:-tarvest "esse' 
Agitator tor at>Ove 
Rotart "acuuro Fi\ter 
pricnarY EllUactor 
Metering screw f eed&r 

35,000 u s $ 

425,000 
SQ0,000 
425,000 
306,000 

67,320 
81.600 
31,000 

soo.oOO 
40,000 

102.000 
95,000 
35,QOO 

s.oOO 
90,000 
40,000 

132..000 
75,SOO 

102.000 
1so.ooo 

30,000 
300,000 

~ 4,848.020 u s $ oosage secnoo 
coropressars {uti\itV) iOiAL 

_,,. c:ostS are redUC•d l>Y 30"" 1or me fi\ipinO bOild opli0!1• "~ ,QCOI 1""'3 easilll area proc:ufllment _ _.. g"""9 a 

,~$3.393.600· 
JST ESTltiA~"TE sutiatiA~RlES 

.~roent procure 
, tAaterial Procure 

• .-detoi!S """ .. tound ;n secuon 1.0. 
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5.0 BASIS OF COSTS ESTIMATES 

Equipment Procurement Costs. 

In addition to the requirements listed on the provided equipmem lists, 
provided flowsheetS have been referenced to identify other items of 
equipment not "tagged9 on the equipment lists. These mainly consist 
of minor pumps. filters & vessels etc. Further details can be found in 
Section 7.0. 

Also in addition to the identified items from equipment lists & ftowsheets 
allowances are included to cover for miscellaneous hoists & gantries, 
a weighbridge is also included within the Media Preparation section 
on the assumptiopn that documentary proof is required of raw material 
deliveries. 

Where item costs for equipment are not provided, costs are based on 
a) factored from those provided, or, b) based on in house data, or, 
c) estimted. 

Bulk Material Procurement Costs. 

Covered here are piping, electrical. instrumentation & commissioning 
spares. Instrumentation is assumed to include teiecommunications. 

As the majority of equipment is designated as stainless steel, then 
consequently, all piping is assumed to be of similar high grade material. 

Also. as this is a pnarmacutical plant & purity is of the utmost imponance 
it is assumed that instrumentation & controls will suitably be to very high 
specifications. 

No special electrical requiremnts are assumed although this account 
cannot be accurately forecast until the power generation & distribution 
philosophies are established. 

Commissioning spares are included to allow for consumables during 
the initial pre & system commissioning phases. No allowances are 
inc;~dffd for insurance or operating spares. 

Cost estimates are based on in house data factors specifically relating 
to an anti-biotics plant under construction in the UK. 

Construction and Sub-contracts. 

Covered here are direct construction labour costs for equipment, piping, 
electrical, instrumentation and steelwork erection. S1eelwork is assumed 
a supply & erect contract. 

Sub-contracts are included for insulation. painting, fire & gas. cotrol 
system, scaffolding & pre-commissioning. 

All the above are based on in house data factors. 

An allowance is inc1uded for crane hire over & above the requirements 
whic:"I will form pan of the installation contractors statutory contracual 
obligations. 
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\ 7.0 COST ESTIMATE DETAILS -
The proceeding pages show the detail estimate sheets for all study \ 

opnons. 

As an indication. it is recommended to add a 10% contingency to the 

I figures shown. j 
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I 
INITIAL FrxED lllVESTllEllT COSTS 

------------------------------ in Pesos '(GI 

' 
~ 

Foreign LOC.l Total t CUrnncy Currency cost 

t 
1. L.nd 

I 
• 

L.nd Purchase 0 12,000 12,000 

1111 Contingency All--=e 0 1,200 1,200 

I 
0 13,200 13,200 

2. Site Prep9ration/Develop1ent 

I 
Site Establishllent & Develop1ent 0 6,500 6,500 

1111 Contingency Allowance 0 650 650 

0 7, 150 7, 150 

I 3.1 Buildings & Civil Works 
Civils, Piling, scaffolding, etc 0 45,669 45,669 

I 
Buildings · Fen1entation etc 0 42,575 42,575 

lklildings • 6·APA 0 13,000 13,000 
,. 

"' Buildings - Se11i-Synthetics 0 19,500 19,500 

Mechanical, Piping, Steel Supply 116,927 11,693 128,620 

I E&I Installation 60,692 6,069 66,761 

' Insulation, Painting 0 11,814 11,814 

Control Systm 0 53,362 53,362 

I 
Pre·C111111issioning 4, 144 0 4, 144 

1111 Contingency Allowance 18, 176 20,368 38,544 

.~ 199,939 224,050 423,989 

\~ I ~ 
3.2 Auxiliary & Service Facilities 

Transfol'lllltr Sl.G·Station 0 814 814 

~ 

I 
COlllP'essor House 0 3,250 3,250 

Laboratory, Offices, Warehouu 0 16,ZSO 16,250 

Adlinistration Block 0 7,800 7,800 

1111 Contingency Allowance 0 2,811 2,811 

I 0 30,925 30,925 

I 
4. Incorporated Fixed Assets 

Process Licences 14,396 0 14,396 

TechnolotY Transfer 36,400 0 36,400 

1111 Contingency Allowance 5,080 0 5,080 • 

I 55,876 0 55,876 

I . 

I 
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I Foreilft loc.l Total 
CUrrency Currency Cost 

I 5.1 P~tian Madlinery & E~is-nt • M&dia Pr.paratian 19.525 1.953 21.471 
Additive Preperatian 7.367 737 a.104 , I P.nicillin ftf'Wllntation 67.502 6.750 74.252 

........ DCM!St.-- lecovery 17.170 1.111 11.111 
P.nicillin Purification 24.617 2.462 27.079 j 

I 6·APA Plant 1.111 77IS a.559 • 
Seai·Synthetics Pr~tion 20.575 2,058 22.633 
Dosage Section 10,931 1,094 12.032 
Packing. Insurance & Shipping 17.541 0 17.541 

I 10I contingency All-.:e 19.302 1.755 21.057 

212.325 19,304 231.629 

... - I 5.2 Ancillary ProcM:tior1 ECJ.!ipmnt 
Piping 42,747 4.275 47.022 
Electrical 28.499 2,850 31.349 

I hwt~tation 71,245 7, 125 -3,370 

C1111111issioning Spares 6,412 641 7,053 
Packing, Insurance & Shipping 7,445 0 7,445 

I 10I Contingency Allowance 15.635 t,489 17,124 

!" ,, 171,983 16,380 188,363 

I 5.3 Auxi l h.ry ECJ.!ipmnt 

' Utilities 107,687 10,769 118.456 
Mechanical Handling 1,820 182 2,002 

I llorkshop ECJ.!ipmnt 3,900 390 4,290 

• Laboratory ECJ.1ipmnt 1,300 130 1,430 
Packing. Insurance & Shipping 11,471 0 11,471 

.~ 

I 
10I Contingency Allowance 12,618 1.147 13, 765 

'~ ~ 
131,796 12.618 151.414 

~ I 5.4 Vellicles ... 
COlllplr'ly Cars • Senior Manageaent 0 1,600 1,600 
COlliplllY Cars • Sales & Distribution 0 2,800 2,800 

I 
Lorry, Pick·~ Truck, Fork·Lift 0 1,900 1,900 
1 GI Contingency All owanc:e 0 630 630 

0 6.930 6,930 

I 5.5 Service ECJ.1is-et1t 
Office fCJ.!is-ent & Furniture 0 7,800 7,800 

I 
Canteen & M9dical Facilities 0 3,900 3,900 
10I Contingency Al lovance 0 1, 170 1, 170 

0 12,870 12,870 

I 
Total 7711,919 343,427 1,122,346 

I 
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APPlllDIX 10-1 

INITIAL FIXEQ IllVIS'l'llBllT COSTS : OPTIOlf A 

1.1 It has been asswned that the project would be located in the 
Light Industry and Science Park in the Calabar region. The 
cost of a suitable site measuring 10,000 sq.m. in total has 
been based on an average price of P 1,200 per sq.m., as per 
information obtained in the Philippines. 

1.2 Provision has been aade for a contingency allowance of 10%, 
calculated by reference to the purchase price of the land. 

2 . Site Preparation and Deyeloprnt 

2.1 The price quoted of P 6.5 million should cover all initial 
site preparation and subsequent development work, including 
landscaping, internal roadways and parking areas, security 
fencing and gatehouse, connections to mains electricity and 
water, etc. 

2.2 Provision has been made for a contingency allowance of 10%, 
calculated by reference to the total cost estimate. 

3. Buildings ami Civil war.ks 

3.1 The prices quoted are in accordance with the detailed cost 
estimates presented at Appendix 9-2, converted into Pesos. 

3.2 Further provision has been made for payment of 10% customs 
duties on all imported items (mechanical erection, piping, 
steel supply, fire/gas supply, electrics and instrumentation 
installation), and for an overall 10% contingency allowance. 

4. Incor:porateci Fixecl A&sets 

4.1 The cost of process licensing has been estimated at 10% of 
the process equipment, as per the detailed cost estimates 
presented at Appencix 9-2. The additional cost of initial 
technology transfer in respect of penicillin production has 
also been included, broken down as follows 

4.2 

Hindustan Antibiotics Ltd 
Panlabs Incorporated 

US$ o.9 million 
US$ 0.5 million 

Provision has been made for a contingency allowance of 10%, 
calculated by reference to the total cost estimate. 
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s. Prociuction/Auxiliar:y llacbinery and r.quippent 

5.1 The prices quoted are in accordance with the detailed cost 
estimates presented at Appendix 9-2, converted into Pesos. 

5.2 Further provision has been made for payment of 10% customs 
duties on all imported items, and for an overall contingency 
allowance of 10%. 

6. Vehicles 

6 .1 It has been assumed that the project would require the 
following vehicles, all of which could be purchased from 
local suppliers : 

4 x Company Cars - Senior Management 
7 x Company Cars - Sales and Distribution Staff 
1 x 3-tonne Lorry 
1 x Pick-up Truck or Van 
1 x Fork-lift Truck 

6.2 The prices quoted have been based on information obtained 
in the Philippines. Separate provision has been made for 
a contingency allowance of 10%, calculated by reference to 
the total cost estimate. 

7. service Equipment 

7.1 It has been assumed that all office equipment and furniture 
would be purchased from local suppliers, as would canteen 
and medical facilities for the project staff. The cost of 
these items has been estimated by reference to the nature 
of the project and the number of employees. 

7. 2 Separate provision has been made for a contingency allowance 
of 10%, calculated by reference to the total cost estimate. 
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i.!IDO PElllCILLll PIOJECT : OPTICll A 

lllTIAL FIXED lllV£STIEIT COST SCllBIUlE 

Yeer 

1. Lmnd 

- ForeiF CUrrency 

- Local CUrrency 

- Total 

2. Site Preperation/Develop11ent 

- ForeiF CUrrency 

- Local CUrrency 

- Total 

3. Structures & Civil Vories 
. ForeiF turrency 

- local CUrrency 

- Total 

4. Incorporated Fixed Assets 

- For•iF Currency 

- Local Currency 

- Total 

5 • Plant, "8dlinery & Equis-nt 
. ForeiF Currency 
. Local turrency 

- Total 

6. Total Initial Investment Costs 

- Foreign Currency 

- Local Currency 

Total 

- --- -------

1993 

0 
13,200 

13,200 

0 

7,150 

7,150 

39,9ea 
50,995 

90,983 

a 
0 

0 

58,004 
5,311 

63,315 

Appendix 10-2 

in Pesos •ooo 

1M 1995 

0 
0 

0 

0 
0 

0 

159,951 
203,980 

363,931 

27,938 
0 

27,938 

428,329 
59,411 

417,740 

0 

a 

0 

a 
a 

0 

a 
0 

0 

27,938 
a 

27,938 

36,771 
3,380 

40, 151 

97,992 616,218 64,709 
3,380 76,656 263,391 

174,648 879,609 

••••••••••••••••••••••••••••• 
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INITIAL rxxm IJl\1ISTlllllT COST SQllPl1L8 : OPJ'IOll A 

1. T4nd and Site Qeyelopwent 

- ----- - .--

1.1 It has been assumed that the entire cost of purchasing and 
developinq the project site would be incurred in 1993, this 
being the first year of project implementation. 

2. structures and Ciyil works 

2.1 It has been assumed that 20% of the cost of the structures 
and civil works would be incurred in 1993, and the balance 
of 80* upon completion of this work in 1994. 

3. Incorporated Pixed Assets 

3.1 It has been assumed that 50% of the combined cost of the 
process licences and technoloqy transrer would be incurred 
in 1994, and the balance of 50% upon the coJ11Dtencement of 
operations in 1995. 

4. Production Machinery and F.quipwent 

4.1 It has been assumed that the suppliers of the production 
machinery and equipment would require a 20% downpayment in 
1993, and that a further 70% of the total purcha£e price 
would be payable in 1994. Provision has theref orP. been made 
for retention of the balance of 10% until the coJllJltencement 
of operations in 1995, by way of performance quarantee. 

5. Ancillary and Auxiliary P.quipwent 

5 .1 It has been assumed that the suppliers of the ancillary 
production equipment and of the auxiliary equipment would 
also reauire a 5% downpayment in 1993, and that a further 
90% of ~he total purchase price would be payable in 1994. 
Provision has again been made for retention of the balance 
of 5% until 1995, by way of performance guarantee. 

6. Vehicles anc:I 5ervice Bguipwen~ 

6.1 It has been assumed that the entire cost of purchasing the 
vehicles, office equipment/furniture and canteen/medical 
facilities required would be incurred in the final phase of 
project implementation in 1994, immediately prior to the 
start-up of operations. 
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I llllDO PBllCILLll PllOJECT : OPTICll A Applndia 10-3 

·----------------------------------

I Plf-NalUCTICll DPEmlTUIE SCEIUl.E 

--------------------------·-------- in l'ftCl9 • 000 • 
I 

,..,. 1993 199' 1995 

t 1. Pre-lrwes~ Studies 

- Foreilft turrency a.580 0 0 I I 

I 2. P,..._,..tory Er!giNering Studies 

- Foreilft CUrrency 24.539 0 0 

I ]. -••• nt of Project l11Pl-t•tion 

- Foreilft turrency z.- 11.m 0 

I 4. Det•i led Er!gineering/Tendtring - - Foreil" turrency 135.907 90,605 0 

I 
5. ~sicin. Testine Md c-inioning 

- Foreilft CUrrency 14,359 57,437 0 

- Loul CUrrency 1,767 7,068 0 

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

I - Tot&l 16.126 64,505 0 

, ----------------------------,,, 
6. lecruitmnt Md Staff Training 

I 
- Foreilft CUrrency 0 1.aoo 0 

- Loul CUrrency 0 1.300 0 
\ ----------------------------

- Total 0 9, 100 0 

I ----------------------------
~ 

;. 7. Arr.,....nts for ~lies .. ~ - Loc.l curreney 0 520 0 ~ 

~ I a. Arr..,,....nts for Marketing 
~ 

I 

- Local Currency 0 z.oao 0 

... ~ I 9. luild-14> of Comections 

- Local Curr.ncy 520 7IO 0 

I 
10. c.pital Issue Eaplflditure 

- Loul Curr.-.c:y 1.300 5.200 0 

11. 10I Contingency Allowance 

I . Forellft Currency 19.619 16.708 0 
. Loul Currency 359 1.695 0 

---------------------------- • 

I 
. Total 18.971 11.403 0 

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

12. Tot•l Pre-Pr-.Ctlon Explftditure 

I . forellft Currency 204.112 113.712 0 
. Local Curr.ncy 3.946 11.64:S 0 . ......................••.... l 

I 
Total 209,151 202.425 0 ' ••••••••••••••••••••••••••••• 
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APPlllOIX 10-3 

PRB-PROOUCrJOll BJPllPrrmm 5('RIOOLI ; OPrIOll A 

1. Pre=Inyot +mt and preppratory Bnqireerinq snvtj es 

l~l It has been assumed that the entire cost of pre-invest.ent 
and preliainary engineering studies would be incurred in the 
earliest phase of project iapleaentation in 1993. 

2. llaMgewant of Pr9ject x-.1ergpation 

2.1 It has been assuaed that 20\ of the cost of the aanage:aent 
tea• in charge of project iapleaentation would be incurred 
during 1993, and the balance of 80\ during 1994. 

J. Petailed Engineering anc1 'Tendering 

J.l It has been assumed that 60\ of the cost of the detailed 
engineering work to be undertaken would be incurred during 
1993, and the balance of 40\ during 1984. 

4. Sgperyision, Testing anci r.nwissioning 

4.1 It has been assWled that 20\ of the total combined cost of 
supervising the buildings and civil works, and testing and 
co .. issioning the plant and equipaent, would be incurred 
during 1993, and the balance of 80\ during 1994. 

5. Recruit•nt: and Staff Training 

5 .1 It has been assumed that the entire cost of recruiting staff 
and send .... ng them for advance training overseas would be 
incurred 1n 1994, immediately prior to the commencement of 
operations. 

6. 6rranguent;s for SUJmlies and llarQting 

6. l It has been assumed that all preliminary expenditure in 
respect of arrangemen~s for supplies and marketing would be 
incurred in 1994, prior to the start-up of operations. 

7. Quild-gp of Connections and capital Issue Expenditure 

7.1 It has been assumed that 40\ of the cost of project and 
other approvals and 20\ of the cost of legal and other fees 
related to the registration and financing of the project 
would be incurred in 1993, w.ith the respective balances of 
60\ and 80\ fallinq due in 1994. 
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I 111100 PElllCILLll PllOJ£CT : OPTICJm A AFPendix 10·4 

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

I 
UOllClllli CAPITAL IECIUlllSIEllTS in,_ •ooo 

---------------------------- ' Mifti- T~ 1995 1996 1997 1998 1999 

1 I c~ Coefficient _____ ... _____ 

1. CUrnnt AaRts 1 
I 

a) Accounts lecei vable ~ t2 17,837 25,493 30,111 31,614 32, 192 

b) lnwmtory 
. Local Materials 10 36 1,205 1,914 2,316 2,316 2.316 

I . l11ported Materials 120 3 22,707 36,019 45,509 47,614 49,051 
. Spare Parts 180 2 5,714 6,000 6,300 6,615 6,945 
. UOrlt· in-Progress 30 12 15,351 22,937 21.201 21,937 29,449 

I 
. Finislled Pr~ts 30 12 11.020 24,606 29,110 30,606 31, 111 

- C) cm in hnd 15 24 5,147 6, 193 5,629 4,93t 4,231 

I --------------------------------------------------
Total current Assets 85,681 123.162 141,706 152.m 155,379 

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

I" I 2. current Liebilitin ,,. 
a) ~ts Pay8ble 30 12 12,402 19,::94 24,730 25,359 25,766 

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

' I 3. WOrting c.pital 

a> let working c.pital 73,279 103,461 123,976 127,414 129,613 

I b) lncreese in Working tapiul 73,279 30, 189 20,508 3,1>31 2, 199 
aasam~aamaa:aa:saaaaaaaam~ss--ma:ssmaaa:s 

.~ 

I '~ 
4. Total ProciJc:tion Costs 436,543 532,368 579,254 570,048 551, 142 

~ I less : • .., Materials 111,502 176,959 222,439 221,964 Z:.3,088 

: Utilities 37,325 59,367 74,324 75,339 76.104 

: Depreciation 147,400 147,400 147,400 147,400 147,399 

----------------·----------------------------------

I 140,316 141,6'2 135.091 111,345 101,551 

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

I 5. •~ired c.sh hlence 15 24 5,147 6, 193 5,629 4,931 4,231 

• •••••••••••••••••••••••••••••••••••••••••••••••• 

I AccOU'lts leceiYllble : 30 days JI operating co1t1 CprociJc:tion costs •inus depreciation end interests) 

Work·in•Progre11s 30 days JI factory costs 

flnillted Pr~ts 30 days JI factory costs plus ect11ini1tratlve overheads 

I c.sh in llend 15 days JI pr~tion costs Cln1 r.., •terials, utilities end depreciation> 

AcCOU'ltl Payable 30 days JI r.., .. terial1 and utilities 

I i 
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I lJllDO POIClllll PIOJECT : OPTIOI A Appendix 10-4 

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

I 
CAlCUUTICll OF WOllCllli CAPITAL 

------------------------------ in Pesos •ooo 

' 
I , ... 1995 1996 1997 1991 1999 t 
I 

.., lleteri•la 

. LOC8l lleteri•la 43,312 68,901 85,913 15,913 85,913 1 

. Imported lleteri•la 68, 120 108,058 136,526 143,051 147, 175 

Direct llbour 10.1ao 10.180 10, 180 10. 180 10.1ao 

Utilities 37,325 59,367 74,324 75,339 76, 104 

I ltpl~t SP8rt Pwts 11.421 11,999 12.599 13,229 13,890 

••irs & lleint..-e 4,619 7.639 9,764 10,435 11.029 

flctc;ry OvwrllHd Costa 9. ~00 9, 100 9, 100 9, 100 9, 100 

- I 
---------------------------------------------------

1. Tot•l F.ctory Coats 114.214 275.244 331,406 347,247 353.391 

~inistr•tive O¥erlle8da 20,030 20,030 20,030 20,030 20,030 

I S.les & Distribution Coats 9,796 10,646 11.299 12,091 12,1182 

---------------------------------------------------
2. Oper•ting Coats 214,040 305.920 369,735 319,368 386,303 

, I ,, 
FiMnCi•l Costs 75, 103 79.048 62.119 43,280 24,440 

Oepreci•tion 14~.400 147,400 147,400 147,400 147,399 

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

' I 3. Tot•l Proci.lction tosts 436,543 532,368 579,254 570,048 558.142 
:sssssz::::zzs:ssz:s:::zazsaaasz~zzs==aazzs: 
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AfflllQIX 10-4 

W,CVU.TIOll Of llDUIIG CAPITAL : QPTIOll A 

1. 

1.1 

calculation of working capital pmujnment 

The provisions made in respect of total current assets and 
current liabilities have been calculated by reference to the 
following minimum requireaents : 

AccoUnts Receivable 

Inventory 
Local Materials 
Imported Materials 
Spare Parts 
Work-in-Progress 
Finished Products 

cash in Band 

AccoUDts Payable 

30 days x operating costs 

10 days x cost of aaterials 
: 120 days x cost of aaterials 

180 days x cost of spare parts 
30 days x factory costs 
30 days x factory costs plus 

adJlinistrati ve overheads 

: 15 days x production costs less 
raw materials, utilities 

and depreciation 

: 30 days x cost of raw materials 
plus utilities 

1. 2 The difference between total current assets and current 
liabilities represents the net working capital requireaent 

1. 3 

2. 

2.1 

in each year. 

The total initial investment costs of the project include 
provision for the net working capital requireaent in 1997, 
given that the plant would then be operating at its maximum 
of 91% capacity utilisation. 

Total Production costs 
The figures quoted in respect of total factory costs, 
administrative overheads, sales and distribution costs, 
finE.ncial costs and depreciation have been taken directly 
from the detailed production cost schedule presented at 
Appendix 10-Sb. 
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llllDO P£111CILLll PIOJECT : OPTICll A 

-----------------------------------
TOTAL lllV£ST1EIT COST SCllEDULE : 1993 - 1999 

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

Yeer 1993 

1. lniti•l lnvestlleftt Costs 
- Fonitn CUrrency 97,992 

- LC!Ql CUrrencY 76,656 

1994 

616,218 

263,391 

1995 

Appendix 10-5 

in Pesos •ooo 

1996 1997 1998 1999 

0 0 0 0 

0 0 0 0 

-------------------------------------------------------------------------
- Total 

lepl-=-it lrwatlleftt 
- Fonitn CUrrency 
- LC!Ql CUrrency 

2. ;trepr~tian Expenditure 

- Foreitn currency 
• LCIQL CUrrency 

· Total 

3. working capital Increase 

Totel lrwestmnt Costs 

0 0 0 0 

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

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

- -----------------------------------------------------------------------
0 0 

183. 782 
11,643 

0 

0 

0 

0 

0 

0 

ti 

0 

0 

0 

0 
0 

0 

0 
0 

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

383.406 1,082,034 141,368 30, 189 20,508 2, 199 
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APPBIQIX 10-5 

T<ll'AL IllYl$STlllll'l' COST SCUQ0LB : OPI'IOI A 

1. Initial and Replm;ewnt Inyest-ent costs 
1.1 The figures quoted in respect of initial investment costs 

have been taken directly from the cost schedule presented 
at Appendix 10-2. 

1 • 2 It has been assumed that there would be no replacement 
investment durinq the period to 1999. 

2. pre-Prociuction qpenditure 

2.1 The figures quoted in respect of pre-production capital 
expenditure have been taken directly from the expenditure 
schedule presented at Appendix 10-3. 

3. llorJtina capital Increase 
3.1 The figures quoted in respect of the increase in the net 

working capital requirement in each year have been taken 
directly from the working capital schedule presented at 
Appendix 10-4. 
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111100 PENICILLIN PIOJECT : OPTICll A 

-----------------------------------
TOTAL ASSETS SCllEDULE : 1993 · 1999 

Teer 1993 

1. Initial Investment costs 
• Foreign CUrrency 

· LOClll CUrrency 
97.992 
76.656 

1994 

616.218 
263,391 

-----·------- ---

1995 

64,709 
3,380 

---

1996 

0 
0 

1997 

0 
0 

..... 

Appendix 10·6 

in Pesos 1 000 

1991 1999 

0 0 

0 0 

-------------------------------------------------------------------------
- Total 

Replac:-t Investment 
- Foreign CUrrency 
• Local CW'rency 

· Total 

2. t'reprcOact ion Expenditure 
• Foreign CUrrency 
· LOClll Currency 

· Total 

3. CUrrent Assets Increase 

Total Assets 

174,648 879,609 68,089 0 0 0 0 

·------------------------------------------------------------------------

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 

0 

-------------------------------------------------------------------------
0 

204,812 
3,946 

208,758 

0 

0 

183,782 
18,643 

202,425 

0 

383,406 1,082,034 

0 

0 
0 

0 

85,681 

153,710 

0 

0 
0 

0 

37,481 

37,481 

0 

0 
0 

0 

25,544 

25,544 

0 

0 
0 

0 

4,067 

4,067 

0 

0 
0 

0 

2,606 

2,606 
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APPElll)IX 10-6 

TOTAL ASSETS SQfRDDLB : OPI'IOI A 

1. Initial and Replacer& Investeent ~ 

1.1 The figures quoted in respect of initial investment costs 
have been taken directly from the cost schedule presented 
at Appendix 10-2. 

l • 2 It has been assumed that there would be no replacement 
investment during the period to 1999. 

2. Pre-Procluction BXpenditure 

2 • l The figures quoted in respect of pre-production capital 
expenditure have been taken directly from the expenditure 
schedule presented at Appendix 10-3. 

3 • current Assets Increase 

3.1 The figures quoted in respect of the increase in current 
assets in each year have been calculated by reference to the 
working capital schedule detailed in Appendix 10-4. 

3.2 The total initial assets of the project include provision 
for the total current assets figure in 1997, given that the 
plant would then be operating at its maximum of 91% capacity 
utilisation. 
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I UlllDO PEllCllllll PROJECT : OPTIOI A Appendix 10-7 

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

I lllTIAL FlllAllClllG PlAll 

---------------------- in Pesos '000 

' I Teer 1993 1994 1995 1996 1997 1998 1999 

' t 

I 
1 

1. E"'ity 5'8criptian 

- P.--ten 403,736 0 0 0 0 0 0 

I 
- Firwnciel Institutions 269, 158 0 0 0 0 0 0 

2. Foreign CUrrency Lo.. 33,646 800,000 105, 140 0 0 0 0 

~ I 3. loc.l Currency Loens 0 0 0 45,824 0 0 0 

4. CUrrent Liebilities 0 0 12,402 7,292 5,036 629 407 

I 
Totel 706,540 800,000 117,542 53, 116 5,036 629 407 

I =========================-·---=================:::::---==---==-========== 
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APPEllQIX 10-7 

INITIAL FlllAllClllG Pl.NI : QPllOll A 

1 • Equity SUb&cription 

1. 1 It has been assumed that both the local promoters and those 
financial institutions invited to participate in the project 
would subscribe for their shares in full during 1993, and 
would therefore take up their respective shareholdings of 
60% and 40% at the outset. 

1.2 It may be noted that this would ensure that the project had 
sufficient funds in hand to cover anticipated expenditure 
on local investment items, including working capital, during 
the implementation phase and the first year of operations. 

2. Foreign curren<CY Loans 

2.1 It has been assumed that the foreiqn currency loans would 
be drawndown in three tranches as follows : 

1993 
1994 
1995 

p 33,646,000 = 
p 800,000,000 = 
p 105,141,000 = 

p 938,787,000 

3.6% 
85.2% 
11.2% 

2.2 It may be noted that this would ensure that the project had 
sufficient funds in hand to cover anticipated expenditure 
on imported investment items, including working capital, 
during both the implementation phase and the 3-year build
up to full capacity utilisation in 1997. 

3 • Local currency LoanS 

3.1 It has been assumed that the local currency loans would be 
drawndown in their entirety in 1996, and would therefore be 
used to fund the balance of the working capital requirement 
of the project. 

4. current Liabilitie1 

4.1 The fi.gures quoted in respect of the increase in current 
liabilities in each year have been calculated by reference 
to the working capital schedule detailed in Ap1J9ndix 10-4. 
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I UlllDO PElllCILLll ;>tlOJECT : OPTIOll A Appendix 10·S. 

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

I 
I 

PICllUCTIOll COST SCHEDULE 
in Pesos •ooo 

---------·-------------- f ~ 
Teer 1995 1996 1997 1991 1999 

~ ., 
.• 

1. Direct ... teriels l lnprts 1~,827 236,326 296,763 304,303 309, 192 ~ 

I 2. Direct ...,._.r 10, 180 10, 180 10, 180 10, 180 10, 180 

I 
3. Factory Overflftds 25,207 28,738 31,463 32,764 34,019 

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

Factory Costs 1114,214 275,244 338,406 347,247 353,391 

I 
4. Adllinistretive Overheeds 20,030 20,030 20,030 20,030 20,030 

I 5. S.les l Distribution Costs 9, i"96 10,646 11,299 12,091 12,882 

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

I Opereting Costs 214,040 305,920 369,735 379,368 386,303 

I 
6. Finenciel Costs 75, 103 79,048 62, 119 41,280 24,440 

7. Deprecietion 147,400 147,400 147,400 147,400 147,399 

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

I 
I Totel Production Cost 436,543 532,368 579,254 570,048 558,142 
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I ~IDO PBllCllll• lltlOJfCT : OPTJGI A Aflpaldi• 10-lb 

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

I OETAILED PICIDUCTIGI COST SCIEIUl.E in,_ •OOG 

--------------------------------- ' 
I 

,..,. 1995 1996 1997 1991 1999 

' 1_1 Direct lleterials I 
I F.....,.tatian ... terials - llllPOt'ted 24.497 31,901 41,510 41,510 41.510 

- Local 43,312 68.901 15,913 15,913 15.913 

Extraction Raterials - l!llpOrted 15.6'1 24,171 31,015 31,015 31.C15 

I 
6-APA ProcNctian - l!llpOrted 15.m 23.589 21.909 27.753 26.366 

lulk Mpici ll in - l!llpOrted 3.420 4.144 5.605 7,027 7.061 

lulk Mllayci ll in - l..,orted 7.915 12.595 17.693 22.241 26.137 

lulk ClOIUICillin - l!llpOrted m 1.590 2.443 3,319 4.146 

I Fi .. l Doute F- - l!llpOrted 761 1.661 2,351 l,179 3.940 

t ---------------------------------------------------
I 111.502 176.959 222.439 221.964 m.OllS i ---------------------------------------------------

I l· 1.2 Utilities 
F.....,.tati~tractian 35.277 56.029 69.IQ 69.IQ 69.IQ 

I 6-APA ProcNctian 354 556 681 654 621 

I lulk Alllpicillin 424 603 701 an l80 

t 
lulk Mllayci l l in 937 1.413 2.086 2.624 3.081 

lulk Cloxacillin 53 101 154 207 260 

I 
Final Dosage Form 280 595 l40 1.120 1.400 

--------------------------------------------------
t 37.325 59.367 74,324 75,339 76, 104 

I·· --------------------------------------------------,._ 

I .. 2. Direct~ 10. 180 10, 180 10, 180 10.180 10, 180 
fftl ., 

~ I 
3. Factory Overheads ....-.. 1.aoo 7,IOO 1.aoo 7,IOO 7,IOO 

•~tactlllftt Spare Parts 11,428 11,999 12,599 13.229 13,890 

•epmirs & Raintenance 4,679 7,639 9,764 10,435 11.029 

I Protective Clothing, etc 1,300 1,300 1,300 1,300 1,300 

--------------------------------------------------
25,207 21,731 31,463 32,764 34,019 

I -------------------------------------------------- ' 4. Adllinlstrative Overheads 
....... r 5,050 5,050 5,050 5.050 5,050 

INUrance 10,461 10,461 10,461 10,461 10,461 

I Office Supplin 650 650 650 650 650 

c:c-.ticatl- 650 650 650 650 650 
Lend/Property Cllerges 156 156 156 156 156 

• Tecllnology Tranafer 1,950 1,950 1,950 1,950 

I 
1,950 

LiClftCft & FHS 130 130 130 130 130 ~ 
Travel & Transport 400 400 400 400 400 

~ 
SU1drln 583 583 511 511 513 

I --·-·····-~······-·········-····················-· 

20.030 20,030 20,030 20,030 20,030 

·······~·········-···-···························· 
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DETAIL.ED PIClllUCTICll COST SClilEDIA.£ tantinuad 

5. Sliles & Distribution COSts 
llwfa•r 
~t ..,._tion 
,....,.l 
Off ice llfttal 

Sales C-issi-

6. Financial COSts 
Foreilft CUrnncy l

Local CUrrency l-

7. Depreciation 
luildinp 

Plant. Madtinery & Ecr.iii-tt 
Vehicles 
Service ECJ1is-nt 
lnt .. ibles 

Total Proci.lc:tion Cost 

• 

1995 1996 1997 1991 1999 

6.215 6.215 6.215 6.215 6.215 

1.819 2.456 2.191 3.419 l,9'6 

620 620 620 620 620 

750 750 750 750 750 

252 535 75] 1,017 1,211 

-------------------------------------------------
10,646 11.299 12,091 

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

75.103 
0 

67.592 
11.456 

17,552 
5.721 

--------------------------------------------------
62, 119 24.440 

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

22.745 22.745 22.745 22.745 22.745 

21.570 21.570 21,570 21.570 21,570 

1,386 1,386 1.386 1,386 1,386 

1,287 1,287 1,217 1,217 1,217 

93,412 93,412 93,412 93,412 93,411 

---------------------------------------------------
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APPDIDIX 10-8 

PROOQCTIOll COST 5(1lllllJLR ; onJ:OI A 

1. Direct llat:erials and Inputs 

1.1 Expenditure on raw :aaterial inputs has been calculated by 
reference to the detailed production schedule presented at 
Appendix 3-30, and the following usage and cost figures : 

Peni~illin 
kgjbatcb* cost/tonne 

Illported Fer11e11tation llaterials 
Calciua Carbonate 15,157 $ 270 
Sodiua Sulphate 9,549 $ 146 
Potassiua Hydrogen Phosphate 909 $ 1,992 
Alllloniua Sulphate 7,650 $ 26 
Ama<>nia Gas 940 $ 184 
Sulphuric Acid 1,440 $ 35 
Phenyl Acetic Acid Salt 9,900 $ 1,086 

Local Fer11e11tation llaterials 
Corn Steep Liquor 60,633 p 8,900 
Soy Bean Oil (aediua) 4,729 p 21,000 
Soy Bean Oil (feedings) 1,260 p 21,000 
Sucrose Solution 50,400 p 3,675 

Iaported Extraction Materials 
Butyl Acetate 5,530 $ 1,500 
Active carbon 17 $ 996 
Sodium Bicarbonate 809 $ 881 
Butanol 2,390 $ 1,166 

* production per batch= 2,584 kq of penicillin (net of 10\ 
losses in production) 

6-APA 
kg/tonne cost/tonne. 

Imported Production Materials 
Dichloromethane 6,000 $ 905 
AmllOnia 1,500 $ 190 
Hydrochloric Acid 30\ 2,000 $ 90 

Acetone 2,500 $ 1,200 

~mgi~illiD 
kg/tonne cost/tonne 

Iaported Production Materials 
Acetone 680 $ 1,200 
Dichloromethane 960 $ 905 
Methyl lso Butyl Ketone 400 $ 1,560 
Triethylamine 340 $ 3,895 
Ethylchlorocarbonate 372 $ 17,400 
Phenylqlycine 491 $ 25,600 
Potassium Hydroxide 172 $ 4,870 

Ethanol 156 $ 1,182 
Ethylacetoacetate 440 $ 3,270 
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Amxvcillio 

~. . - - --- ~- ~ 

Imported Production llaterials 
Acetone 
Oichloroaethane 
Methyl Iso Butyl Ketone 
Triethylaaine 
Ethylchlorocarbonate 
Phenylglycine 
Potassiua Hydroxide 
Ethanol 
Ethylacetcacetate 

~lgn~illio 

llllJOrted Production llaterials 
Acetone 
Methyl Iso Butyl Ketone 
Acid Ch~:>ride 
3odiua Hydroxide 
Sodiua Hexanoate 

lim.l Qosagc fgras 

Imported Packaging llaterials 
Capsules 
syrups 

kg/tonne 

700 
960 
400 
330 
360 
551 
183 
166 
470 

kg/tonne 

1,250 
2,500 

714 
116 
480 

i of sales 

70% 
30\ 

cost/tonne 

$ 1,200 
$ 905 
$ 1,560 
$ 3,895 
$ 17,400 
$ 25,600 
$ 4,870 
$ 1,182 
$ 3,270 

cost/tonne 

$ 1,200 
$ 1,560 
$ 21,000 
$ 9,660 
$ 16,365 

cost/tonne 

$ 30,129 
$ 56,000 

1.2 It may be noted that all raw material costs are quoted per 
tonne of active ingredient, delivered to the factory site. 
In the case of imported materials, provision has also been 
made in the cost for payment of 10% customs dutias. 

1.3 Expenditure on utilities has been calculated by reference 
to the detailed production schedule presented at Appendix 
3-30, and the followinq usage and cost figures 

Pegicillio 

Utilities 
Steam 
Power 
Water 

(tonnes) 
(Mwh) 
(cu.metres) 

uni tsfbatch* cost/unit 

120 
279 
135 

p 
p 
p 

600 
2,220 

3 

* production per batch= 2,584 kg of penicillin (net of 10\ 
losses in production) 

All Qthcr Products 

Steall/Pover/Water 
6-APA 
Ampicillin 
Amoxycillin 
Cloxacillin 
Final Dosage Forms 

cost/tonne of product 

p 5,450 
p 81,500 
p 81,500 
p 48,200 
p 350,000 
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2. 

2.1 

3 

---·---- --- -- . --.--·------

Direct J1uUK>Wer 

The waqe and salary cost of the production staff employed 
in the factory has been estiaated at a total of just under 
P 10.2 million per annUll. This figure may be broken down 
as follows 

Direct Production staff 
Production Supervisors 
Technicians 
Skilled Workers 
Unskilled Labour 

Total 

ractory overheads 

lfuwber Salary Annual cost 

15 
33 
28 
32 

108 

180,000 
120,000 

80,000 
40,000 

2,700,000 
3,960,000 
2,240,000 
1,280,000 

10,180,000 

3.1 The wage and salary cost of the laboratory and engineering 
staff eaployed in the factory has been estiaated at a total 
of P 7. 8 million per annWD. This figure may be broken down 

3.2 

3.3 

3.4 

as follows : 

LaboratoryfEnCJineering Staff 
Supervisors 
Technicians 
Skilled Workers 
Unskilled Labour 

Total 

Humber salary Annual cost 

16 
17 
26 
20 

79 

180,000 
120,000 

80,000 
40,000 

2,880,000 
2,040,000 
2,080,000 

800,000 

7,800,000 

The provision made for the importation of replace•ent spare 
parts has been calculated at 2\ of the initial value of the 
production and auxiliary machinery and equipment to be· 
installed in the factory. However, this figure has then 
been projected to rise at a compound growth rate of 5\ per 
annum to cover the expected increase in servicing needs over 
time. 

The provision made for repairs and maintenance has been 
calculated at the rate of 3\ by reference to projected sales 
revenues in each year. 

Additional provision has been made for annual expenditures 
totalling P 1.3 million on protective clothing and sundry 
other consumables such as cleaning materials, lubricants and 
loose tools used within the factory complex. 
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4. Mwi njstrative Oyerbeads 

4.1 The waqe and salary cost of the senior aanaqeaent teaa and 
the adllinistration and other personnel eaployed has been 
estiaated at a total of P 5.05 •illion per annua. This 
fiqure aay be broken down as follows : 

senior llanagement 
Chief Executive 1 
Directors 2 
Production/Lab/Engineering 5 
Co:maercial/Adainistration 2 

Adai.nistration/other Personnel 
Accounts Officer 1 
Storekeepers 4 
Secretaries 4 
Security Officers 2 
Clerical Staff 8 
Drivers 5 
Receptionists 2 
Watchmen 8 

Total 44 

Salary 

800,000 
500,000 
250,000 
250,000 

120,000 
60,000 
60,000 
60,000 
40,000 
40,000 
30,000 
25,000 

Annual Cost 

800,000 
1,000,000 
1,250,000 

500,000 

120,000 
240,000 
240,000 
120,000 
320,000 
200,000 
60,000 

200,000 

5,050,000 

4.2 The cost of insuring the factory and other buildings, plus 
all the plant, machinery and equipment installed therein and 
the project vehicles, against fire, theft and accidental 
damage has been estimated at 1% of the initial value of the 
assets. The fiqure quoted of approximately P 10.5 million 
should also include the cost of providing acc.:dent cover for 
the workforce. 

4.3 Various provisions totalling just under P 2 million have 
been specified to cover annual expenditures on office 
supplies, communications, land/property charges, licences, 
fees and travel/transport. 

4.4 It has been assumed that the project would be required to 
make an annual payment of $ 75,000 in respect of technology 
transfer for the strain development programme for penicillin 
production in each of the first five years of operation. 

4.5 Finally, ~ovision has been made for what is, in effect, a 
contingency allowance, calculated at 3\ of total overhead 
costs, to cover those items which have not been separately 
specified (such as donations, entertainment, staff medical 
and canteen expenses and the like). 
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5. 

5.1 

5.2 

6. 

6.1 

-----""-'-- -- ~ --. 

sales anci Distribution eosts 

The wage and salary cost of the sales and distribution teaa 
eaployed both within the factory coaplex and in the field 
has been estiaated at a total of just under P 6.3 aillion 
~r annUJI. This figure aay be broken down as follows : 

llanacJement 
Sales Directors 
Sales Managers 

otber Personnel 

lhJWber saiary Annual Cost 

2 
2 

500,000 
250,000 

1,000,000 
500,000 

Salesaan (Pen-G & 6-APA} 
Sales Supervisors 

1 
3 

180,000 
180,000 
144,000 
120,000 

180,000 
540,000 

3,600,000 
120,000 
60,000 

140,0CO 
120,000 

25,000 

Sales Representatives 
Sales Administrator 
Senior Secretary 
secretaries 

25 
1 
1 
4 
4 
1 

60,000 
35,000 
30,000 
25,000 

Clerical Staff 
Receptionist 

Total 44 6,285,000 

The figures quoted in respect of product proaotion, travel 
and transport, office rental and sales co-issions have been 
taken directly from the detailed cost schedule presented at 
Appendix 3-28 (Option A refers). 

Financial casts 
It has been assumed that the foreign currency loans would 
be made available on the basis of the following terms and 
conditions : 

Loan Amount 

Loan Term 

Loan Drawdown 
Interest Rate 

Repayment 

. . 

P 938,787,000, equivalent to just 
over $ 36.1 million. 

6 years, inclusive of a grace period 
of one year. 
final tranche drawn by mid-1995. 

8\ per annum, payable on the balance 
outstanding. 
in five equal annual instalments, 
commencinq one year after final 
drawdown (that is, by mid-1996). 
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6.2 It has been assumed that the local currency loans would be 
aade available on the basis of the following teras and 
conditions : 

Loan Amount 

Loan Tera 

Loan Drawdown 
Interest Rate 

Repayaent 

7. oepreciation 

: 

: 

: 

. . 

P 45,824,000, equivalent to just 
under $ 1.8 aillion. 

4 years, inclusive of a grace period 
of one year. 
by aid-1996. 

25t per annua, payable on the balance 
outstanding. 
in three equal annual instalaents, 
co1111encing one year after drawdown 
(that is, by aid-1997). 

7 • 1 Depreciation in respect of the proposed investaent has been 
calculated on a straight line basis in accordance with the 
following rates : 

Buildings and Civil Works . 5\ . 
Auxiliary and Service Facilities : 5\ 
Production Equipaent . 5\ . 
Ancillary Production Equipment : 5\ 
Auxiliary Equipaent : 5\ 
Vehicles 20\ 
Service Equipment : lOt 
Intangibles * : 20\ 

* incorporated fixed assets and pre-production capital 
expenditure 

~· 

\ 

• 
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I 1.lllDO PDICILLll PllOJECT : OPTICll A Applndill 10-9 

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

I •T lllCDIE STATBEIT 

--------------------
in Pesos •ooo 

' 
I , .. 1995 1~ 1997 1991 1999 

' I 1. 
S.l• ·----

155,965 254,620 325,475 347,111 367,621 1 

z. openti111 Costs Z14,l>'O 305,920 369,m 379,361 316,303 

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

I 3. Opereti'll ~fit/(Loss) (51,075) (51,300) ('4,Z60) <31,550) (11,675) 

I 4. Fi-ial Costs 75, 103 79,048 6Z,119 43,ZIO 24,440 

r 

5. Oepreciation 147,400 147,400 147,400 147,400 147,399 

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

I 6. Gross Profit/Closs> before Tu (ZI0,571) (277,741) <253,779> <Z22,ZJO) (190,514) 

I 7. Corporate Taaation 0 0 0 0 0 

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

I 
I. let Profit/Closs> (280,571) <277,741) <Z53,779> <Z22,230> (190,514) 

9. Dividlndl 0 0 0 0 0 

I ---------------------------------------------------

10. Retained Profits (280,571> <Z77,741) <253,779> (Z22,Z30) (190,514) 

I 11. lewnue lnerws (280,571> (551,326> (112, 105)(1,034,335)(1,224,149> 
asassmssassssaaass••••m~••...maaa 

I 
Gross Profit : Sales ·179.ft ·109. 11 ·78.0X ·63.ft ·51.81 

I 
let Profit : Equity ·41.71 ·41.31 ·37.71 ·33.0X ·21.31 

I 
• 

I 
I 

~ 

I 

' ' I " 
I 

T "' 
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APPEllDIX 10-9 

U'1' IllCOlll S'l'AHIQSltt ; OPJ'lOll A 

1. Sales Revenues 

1.1 The figures quoted in respect of sales revenues have been 
taken directly from the detailed schedules presented at 
Appendices 3-26 and 3-27 (Option A refers). 

2. Qperating COsts· Financial costs and Qureciation 

2.1 The figures quoted in respect of operating costs, financial 
costs and depreciation have all been taken directly fro• the 
production cost schedule presented at Appendix 10-Ba. 

3. Tnxntion 

3.1 It has been assumed that the project would be successful in 
negotiating an initial tax holiday of six years from the 
commencement of collllllercial operations. 

3. 2 However, the extent of the losses anticipated over this 
period is such that, in effect, ~his tax exemption becomes 
immaterial. 

4 . Dividends 

4.1 Given the magnitude of the losses anticipated, the project 
would not be in a position to declare dividends throughout 
the period under review. 

5. Bevenue Beserves 

5.: The revenue reserves reflect the accumulated loss position 
of the project, and the changes thereto, as reflected in the 
income statement and final loss figure for each year. 

' 
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I 1.11100 POICILLll PIO.IECT : OPTICJI A Appendix 10-10 

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

I CASI FLOW TAIL£ FOi FlllAllCIAL Pl.AllllllG 

-------------------------------------- in Pesos '000 
l • 

I THr 1993 1994 1995 1996 1997 1998 1999 

' I CASll llFUIU 706,540 800,000 Z73,507 307,736 330,511 348,447 368,035 
t 

aaarma::--m:zazzza:a:rm1 •-azaszs:rs=z ••• Tmmt7mXZ:ZZS:Z: 

I 
1. Fil'WICial lesources 706,540 aoo,ooo 117,54Z 53, 116 5,036 629 407 

z. sales lewnues 0 0 155,965 254,6ZO 3Z5,475 347,818 367,628 

- I 
CASH CllTFUIU (383,406)(1,08Z,034) <44Z,913) (610,Z06) (660,430) (629,747) (616,380) 

I 
====================- =:=m--::::=z:r=:msszamrm :==z="' 

1. Total Assets SChecl.lle (383,406}(1,08Z,034) (153,770) (37,481) (Z5,544) (4,067) (2,606> 

I 2. Operating Costs 0 0 (214,040) (305,920) (369,735) (379,368) (386,303> 

, .. 3. Debt Service : Interest 

I 
- Foreign Currency Loans 0 0 (75, 1D3) (67,592) <52,5n> (37,552> <22,531) 

- Local Currency l~ 0 0 0 <11,456) (9,547) <5,na> (1,909) 

' Debt Service : lep1yments 

I - Forex Loan 0 0 0 (187, 757) (187,757) (187,757) (187,757) 

·" 
. Local Loan 0 0 0 0 (15,275> <15,275> (15,274) 

.~ 

I 
4. Corporate Tu 0 0 0 0 0 0 0 

~ 
5. Dividend& 0 0 0 0 0 0 0 

~ I SURPLUS/CDEFICIT) 3Z3, 134 (282,034) (169,'·06) (302,470) <329,919) (281,300) <248,345) 

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

I ClllllATIVE CASH SHOITFALL 323, U4 41, 100 (128,306) (430,776) (760,695)(1,041,995)(1,290,340) 

saasssssaa:ssa:azsaaa•••••~••••••••••••••••••••••••••••••sa•••••••••a•••• 

I 
• 
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I 

•• 
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APPEllJ)IX 10-10. 

CASH FLOW T!.AI,B FOR fllfAllCIAL PLMIUllG ; OP'J'IOR A 

1 • Ca§h Inflow 

1.1 The figures quoted in respect of financial resources have 
been taken directly from the initial financinq plan detailed 
in Appendix 10-7, and reflect the sum of the subscription 
for equity in the project, the Ic~eign and local currency 
loans drawndown and the increase in current liabilities in 
each year. 

1.2 The figures quoted in respect of sales revenues have been 
taken directly from the net income statement presented at 
Appendix 10-9. 

2. c.ash outflow 

2.1 The figures quoted in respect of total assets have been 
taken directly from the total assets schedule detailed in 
Appendix 10-6, and reflect the sum of the initial investment 
c~sts, pre-production capital expenditures and the increase 
in current assets in each year. 

2.2 The figures quoted in respect of operating costs have been 
taken directly from the net income statement presented at 
Appendix 10-9 • 

2. 3 The figures quoted in respect of debt service have been 
calculated on the basis of the terms and conditions assumed 
for the foreign and local currency loans, as respectively 
detailed in sections 6.1 and 6.2 of Appendix 10-9 : 

Foreign currency 
Interest Rate 

Repayment 

Loans 
8% per annum, payable on the balance 
outstanding. 
in five equal annual instalments, 
commencing one year after final 
drawdown (that is, by mid-1996). 

Loeal currency Loans 
Interest Rate 25% per annum, payable on the balance 

outstandinq. 
Repayment in three equal annual instalments, 

commencing one year after drawdown 
(that is, by mid-1997). 

2.4 Neither taxation nor dividends would be payable throughout 
the period under review. 

' 
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HANDERSTM CONSlR.TING SERVICES 

' - - - - -
OlllllH Of MAUNITU '~COST ESTIMATI: lur 

- f - . ·~-~- .. ----·--.. - - .... 
llAlt 

SttEET 
...... '" 
I II II 

- -- - I PtNlr.n IN 0. llNIOO. Plllt I ll'INFS I '"'tit CASE I•. fll ll'INti 
Ul'lnlN 1 ftll PHC>a"SS fflNI fl 

BASE DESIGN CUT & PUHCll 1'~1Ctl PUHClt INSTt> INST'N lAll SUB· LAB SUll· 1011\l 
OEsaw'TION UNIT UTY GAOWTll WASTE QTY lr.>IUNll cost UlY MtlH MllH9 RATE. CUNlRAGI COSl CONTnAGT COSIS fllMN<K!i 

All 'Cf. All 'CE RATE 11!0$ • 1000 UNIT US$1'lli 1151 UNI! ; U:OI 1 HlUO USI a 1000 USI • IOllll 
' .... RATE MrlR RAT~ 

__ ifflAPMENT PAOClri: .;c..-,--=-=--
t.t£QtA Pf!EPAAATIQN -
MP1 CXW.STEEPLIOUOARECEP110NTAN EA 10 00 00 10 bot.~bO 11o1;i· 10 O 00 OU llolJ 
MP2 COANSlEEPLIQuORTRANSfERI'~ EA 10 00 00 10 1111.DOO 1110 10 O 00 00 1180 
Mf'J llAGOPENIHGllrlACHINE EA 10 00 00 10 24.r.Dll ~4S 10 O 00 00 24& 
MP4 WEl\.iHINOHOPl'ER EA 10 00 00 10 1.1:.0 11: 10 O 00 00 11 
Mf'~ MEOIAMAl!El.PTAHI( EA 10 00 00 10 !>J.~50 !>38 10 O 00 00 &31 
.... MEOIADELN£RY_. EA 10 00 00 10 118.000 1110 ID 0 OD DO 1;10 
..,., MEDIASTER1USATIONPlANI EA 10 00 00 10 2111,r.DD 291S: 10 O 00 00 21H 
Mf'I ORUlol EMPTYING PUMP EA I 0 0 0 0 0 I 0 4.900 4 I ; I 0 0 0 0 0 0 4 I 

lllOt:IGt1~ EA I 0 00 DO I 0 411,000 480. I 0 0 00 00 480 
SPIRALIEATER EA 10 00 DO 10 0 00 10 0 00 00 00 INCllJOEDINMl'I 
SPIR-'l.INTERCttANIXH EA 10 00 DO ID O' 00; 10 0 00 00 00 INCLUOEDINIM'I 
SPIRAi. COOlER EA 10 DO 00 10 0 00; I 0 0 00 00 00 INCllJOEO IN MPJ 
notCW.OTUllE EA I 0 00 00 10 0: 00 10 0 00 00 DO INCtl.ClEOIN Ml'1 
l!AIANCE TANK EA I 0 00 00 I 0 HI.~ 10~; 10 0 00 00 10& 

::.uil 1011\l MEOlAPAEPAAATION ISi o : o O o O O 7S1 o 

-'I l!H l 11/( Pf!;l'AE\A T!Ofj 

AP1 51.JGAASTERIUSEH EA 1 O DO 00 1 o J~.llllU: J~U: Ill o 00 OU 3SO 
AGITAIOAFOA ABO~ EA I 0 DO 00 1 0 18,040: 180: I 0 0 00 OD 110 

"'"~ PHU<YlACETATESTEll&ll:OLH EA 10 00 DO 10 21.000: 210: 10 0 : 00 00 210 
AlilTATOAFOAA80'</E EA 10 00 00 10 14,000 140: 10 0 DO uO 140 

...-~ AMMONIUMSUU'ttATE SlEH1u::.u1 EA 1 0 OD 00 I 0 3~000: l~O. I 0 0 00 00 3&0 
AGllAlOflfOAAllOll( EA 10 00 DO 10 11,040: 110' 10 O OD 00 tta 

Ar'• SOYAllEAHOllSTERlllSiH EA 10 00 00 10 3~.ooo· 3&0; 10 0 00 00 350 
AGITATOflFOAAllOlllC EA 10 DO 00 10 18.040 110 ID 0 00 00 110 

""~ CAllSTICPOTASH0tSOOASlllltl1Sl:H EA 10 00 00 10 JS.ooo: no: 10 0 : DO 00 350 
AGITATORFOAA801/E EA 10 00 00 10 11.040· 110; ID 0 00 00 110 
AIRfllTER EA SO DO OD 50 1,1SO 18: 50 0 00 00 II 
AlRPREfllTEH EA SO 00 DO SO 1,180. 80: SO O : 00 OD 10 
STEAM COILS EA S 0 0 0 0 0 & O 3,r.DO 11 S : S 0 O 0 O 0.0 tr & 

sue101Ai:--ADDi"TNE-PAEPAAATIOH ________ , __ - - -----. ---- ----- - 2134···-··-·-- o -- .. --·· oo ------··oo ---·ia·4 ·-

P!iN'91 IN FERMEHTAT!Ott 
l'fl FERMENTER EA 30 00 00 lO 140.000: 4200 ! 30 o 00 OD 4200 

~~ =~A~:~o:=~R :: !: :: :: ~: ;-:::: '. ~= ! ~: : :: :: ~: 
PF4 SIEEDFEMENTER EA 30 DO DO 30 Ul,100 · 413 30 0 00 00 413 
PfS AGITAlMFOIUllOllE EA 30 00 00 30 11,040. 571 30 O 00 00 571 
l'fl SEEOFEMENTERAIASTERIUSER EA 30 DO 00 30 7,210 218: 30 0 00 00 21 I 
PF1 PllOTFEMENT£R EA 30 00 00 30 350,000. 1,CISOO: 30 O 00 00 1,CISOO 

AGITATORFORAllOVE EA 30 00 00 30 11,040 U1 30 0 0.0 00 17.1 
t'fl OONnlOLSOiEME EA 1 O OD 00 IO DO 1 O O 0.0 00 0.0 IHCIN CONTROL IYSTCM SIC 
PFI FEAUENT£ROISOtARGEP\JMP EA 30 00 00 30 120,400 381.2 30 o 00 0.0 31U 

AIR~SSOR EA 30 00 00 30 14,000 420 30 0 00 00 420 
AIRFLTER EA 10 00 DO ID 1,7&o ISi ID 0 0.0 00 111 
A:RPREFLTER EA 10 00 OD ID 1,180 107 10 O 0.0 OD 10.7 

:sua1ou1 . ...:-~•1t.1~~..U..NTATIOl.i---~--- --- ----- --- -- ---- ···2s!ie-~ ------ -·--·-· ---·-a···--·--------····- -------ii"o ----0~ -;-u,;.~ -- .. ·- ·----------·· 
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HANDERSTAH CONSln.TING SERVICES 

Ul' llON \ f llll PtlOCl SS 
8AS!c: 

OESalll'TION UNI! QTY 

~Q~l!!'!til~f~ME!!!~!!~~:~-
llOWH:il~AU ~COVER! 
ORI tt.llAllES T lllSSEL EA Ill 
()IQ AGl,ATORFOR AllOvt. EA 10 
OR3 HAllllE ST lllSSEL DISC.uAliuE PUW EA 10 
OfW l'Affll TER TREATMENT l/ESSlL EA 20 

AGITATORfOR o\8011£ EA 20 
..,..~ ROTAlll' VACUUUfll.11.H EA 10 
~ f1L TEREO llAOTHSEPAAATUH EA 10 
OH1 f fl TEAED llAOTH fEClll/lR EA I 0 
~ l'RIMAAl' CENTRIFUGAl EXlRACIUH EA 10 
Ofl9 PfilMlo.llY ElCTRACTOR FEED PUW' EA ID 
OR11.1 F11.TEREO llAOTHOOOlEA EA I 0 
ORll OE EMUl.SIFEA lllSSEL EA I 0 
OHl2 OE EMUl.SoflERMElERIHul'tltoW fA I 0 
OHll SPENT BADTH SUAGE l/EtSEL EA I 0 
Om4 SUlPHUAIC AC0 MAKl; Lf' llES:.ll EA 10 

AGITATOR FOR All0\1£ EA 1 0 
..... ~,~ SUlPHURIC ACID FEED l'llMt' EA 10 
00111 DILUTED CAUSTIC VESSEL EA 10 
OHl1 BUTYL AllETATE FEED VESSEL EA I 0 
OM•a BUTYL ACETATE FEED PUMP EA 20 

AIAFll TEA EA 20 
AIRPAEFllnR EA 20 
AOOITll/E llESSEL EA 20 
AGIT A.TOH FOR AllD\lt: EA 20 
l(/OtlffUM EA 20 
\IAC.UUU~ EA 2D 
MYCELIUUOISCHAAGC l'tJMI' EA 10 
fll TEAED llAOTH CISCt1Af4GE l'lllW EA 20 
SPENT llROTHOISCHAAGE PUMP EA 10 
8U1YL ACE TA TE CIOOl.EA EA 10 
llUTYl ACETATE Fil TER EA 20 
WASHING WATER Fil TIH EA 10 

sue TOTAL . OOWNSmEAM AEC.OvERY 

• 

-
OESltiN 
GAOWlll 
All 'ct. ,.. 

011 
00 
00 
00 
c.o 
00 
DD 
00 
00 
00 
00 
OD 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
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OHl>lH OF MAUNITl.lJI: UlSI ESllMATt: lur 

I Pt. NICll IN Q · llNIOll Pllllllf'INf.S 

CUT& Pl.f\Cll PUllC11 PUHC11 INSTt> INSl"N LAB SUB· 
WASIE QTY llSIUNll cosr OlY MllH MllHS RAT!; CONTRACT 
All "CE HAlE llSla HUI UNI! llSSPlll USS llNll 

'II. RAlE MtiA RAT• 

Oil I 0 u~ •oo y~ 4 I 0 II 
00 10 :1.1.!l!IO SJ I 10 0 
00 1 0 14.000: 140 1 0 0 
00 20 21.000: 420' 20 0 
00 20 10.~ 210' 20 0 
OD I 0 11.400 114. I 0 0 
00 I 0 1.000: 10' I 0 0 
00 I 0 33.CIOO, 3311 I 0 0 
DO ID 10~.000: i~o: I 0 0 
DD ID 14.000; 14D I 0 0 
00 10 35.000 »O 10 0 
DO 1 D 1D.~: 10~: 10 0 
00 10 1.000: 10 I 0 0 
DO ID 1.000. 10 I 0 0 
00 10 14.000. 140 1 0 0 
00 I 0 1.000. 70 I 0 0 
(JO I 0 7,000. 70 I 0 0 
00 10 4.160: 48: 10 0 
00 10 11.200 : "2 1 0 0 
00 20 1.140 14 3' 20 0 
00 20 l.1!IO: 3~ 20 0 
00 20 1.1110' 24: 20 0 
00 20 1.000. 14 0: 20 0 
00 20 3.~' 10: 20 0 
00 20 7.000' 140' 20 0 
00 20 4.160 •~' 20 0 
DD 10 4.000 ' 41' '0 0 
00 20 4.800: Ill • 20 0 
00 10 4.llOO 41 10 0 
00 10 14.000: 14 0: I 0 0 
00 20 1,7!IO : 3~' 20 0 
00 10 1.180 : 12. 1 0 0 

6liO 4 : 0 

f . 

- - ... 
I 

LAii sue IOIAI. 
COS! l:ONT#W.;T OOlll 

UU$ I tOOO USS 1 1000 1.1111•1000 

OU OU 12 4 
00 110 tll 
00 00 14 0 
00 00 420 
OD OD 21D 
00 00 1·, 4 
00 00 10 
DD DO 331 
00 00 1~0 
00 00 14 0 
DO 00 3!10 
00 00 10& 
DO OD 70 
00 00 70 
00 00 14 0 
00 00 70 
00 00 70 
00 00 41 
00 00 II 2 
00 00 14 3 
00 00 a 
00 DO 24 
00 00 14 D 
00 00 10 
OD 00 140 
00 00 '' 00 OD 41 
DO 00 .. 
00 00 41 
00 00 140 
00 00 :u 
00 00 12 
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00 00 181)4 
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HANDERSTM CONStn.TlNG SERVICES 

'"'llON I t1.i PttOQ:SS 

ot SCJllP110N 

{Ql.M'ME~f ~~!!~~~= 
~P\-ICAl!QN 
PPI SPENT eurn ACEtATt VESSEL 

AG11A10RFOIUllOVE 
.. ,., RICH &urn ACE1A1E vtSSEl 

AGITA10R FOIUllOllE 
,...J ~FERMAICE l.PllESSEl 

AGITATOR FOR AllOllE 
.. ,.. 11\JT'fl ACETATE & 8LA'•Ells1•1'-'E '4S 

AGllAlORFOR AllO\€ 
.... ~ &urn ACETATE & Mfi:RFEED I'~ 
l'f'I SECONO"Y CENTRIFUGAi. EXTRACtOR 

SECONDARY EXTMClOR FEED P~ 
l't't AIQt PENICll.IN ~ lltSSEl 
l't'I RIClt PE ...at IN DlllltlCM VE SSE l 

AGITATOR FOR AllOVE 
...,..,. 81JlANOI. SlA'l Y llESSEL 
Pf' ILl PENICll. IN CR\'ST AllSER 

AGITATOR FOR A90VE 
.... I I PE NICll. IN a\YS TAllSE II St UhHY VI: S 

AGllATORFOR AllOVE 
.-.-12 PEMICll.IN Fil TER 
H' I l PE MICll IN OR'lfR 

AGITATOR FOR AllOI/£ 
l't'1• RICH 8ll1Yl ACETATE hl It.II 
.... ,~ lll#FERSOllltlONFEEDP~ 

&Urtl ACETATE RECOllER't PUMI' 
CAAilON FEED ttOPPER 
CN\llOtl FEED aa.:w CON\lt YOH 
RICH 8U1'tl ALETATE tEED PUMP 
Fil TEREO IROTH Dl901AAGE PUMP 
8ll1Yl ACETA1E & 8UFFER CONlAClll 
SEPAl'ATOR VESSEL 
pH METER SI.ROE VESSEL 
RICH PENIClt.»I F£ED Pt.u> <la.u.tfi 
RICH PENICll.IN FUD Pl.U' IUllt1R 
llUf ANOl Fil TER 
PEl\llCll.IN SOLlltlON Fil TER 
VACUUM SYSTEM 
9ll1AHOI. VESSEL 
SOI. VENT CIONDE:MSER 
VENT SOlUllON OOHCIENSER 
Sl'ENt SOLUTION l'MOONOENSER 
OllERHEAll M:ICI M • ATOR 
Sl'EN1SOL\IENT111..RGE VESSEL 
Sf'ENl IOl\IENT OISOtARGE P~ 
OIStlll.ATE COOLER 
OISTlll.A'ft FEEO PUMP 
WEIGHER 

I ~ue TDlAL · l'ENIClllN P\.f\lfci.'fiON--

UNI! 

EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
£A 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
u. 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
fA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 

BASE -, OlSluN 
QTY OAOWTll 

All 'Cl: ,_, 

I 0 00 
I 0 00 
20 00 
20 00 
10 00 
10 00 
10 00 
10 00 
I 0 00 
10 00 
10 00 
10 00 
I 0 00 
10 00 
I 0 00 
10 00 
I 0 00 
10 00 
10 00 
I 0 00 
10 00 
I 0 00 
10 00 
10 00 
10 00 
20 00 
20 00 
10 00 
10 00 
10 00 
I 0 00 
10 00 
10 00 
10 00 
10 00 
10 00 
20 00 
10 00 
10 00 
t 0 00 
10 00 
10 00 
10 00 
1.0 00 
10 00 
10 00 
10 00 

r ~--

-,.. 
Mf' , /,. 

' ". - -
CUI I 
WA:ili 
All'CE 

PllflClt I l'llHClt 
QIY u;;1uN11 

,_, 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

RATE 

I 0 11.!JOO 
1 0 l,1!10 
20 14.000 
20 1,0001. 
1 o ••.ooo :; 
1 0 24.!IOO l 

I 0 22.<IOO 
10 1UIOO 
I 0 14.J!IO•· 
'0 21.000 
I 0 4.200. 

I 0 11.200 ·i I 0 11,!IOO : 
I 0 l,1!10 . 
1 0 11,200 . 
1 0 11,!IOO: 
10 l,1!IO. 
1 0 11.!IOO : 
10 l,1!IO. 
I 0 11,400 ; 

I 0 ~l.l!OO '' 
1 0 28,150 'i 
1 0 24,!>00 j 
1 0 14.l!IO . 
I II 4.IOO 
2 0 4.180 
~ 0 11,!IOO 
I 0 10.!IOO 
10 4,IOO 
10 4,800 
10 l<l,000 
I 0 1,400 
I 0 4,800 
I 0 l,<100 
I 0 3.!IOO •. 
10 uoo 
20 111.000 
I 0 7,000 
1 0 10.!IOO 
1 0 10.!IOO 
I 0 14.'JOO 
1 0 10,500 
1 0 10,500 
I 0 4,800 
I 0 1,000 
I 0 4,800 
I 0 1,0!IO 

"' 

- -
' ' 

-
\ 

- -
OllDt.R Of MAGNlllUI: U>llT t.lllMAIE lor 

Pl NICll IN II · UNIOO Pltll I IP1Nf9 

Pui\Ctt 
CO!ll 

U~S11C.UJ 

11 ~ 

"l 
~•o 
14 0 
<110 
24 II 
224 
"2 
14 3 
210 
42 
"2 
11 II 

•• 
"2 
11 II ..,,, 
1ni! 
•• l 

11 4 : 

~·~ 
281 :1 
20i 
143 j .. ) 

1111 
»O: 
10~: 
4. :: 
u l 

140: 
I 4 
48 
14 

!:I, 
2JIO l 

101 
1011 

1011 ... 14 0 i 
1011 l 
1011: 
41 j 
70 
41 
I.I 

-- - A<81 

INSTO 
QlY 

10 
10 
2D 
20 
1 0 
I 0 
I 0 
I 0 
ID 
1 D 
10 
10 
10 
I 0 
1 0 
I 0 
10 
'0 
Ill 
1 0 
1 0 
1 0 
10 
10 
10 
20 
20 
10 
I 0 
10 
10 
1 0 
10 
10 
1 n 
I 0 
20 
ID 
ID 
ID 
ID 
I 0 
ID 
10 
ID 
I 0 
10 

INST'N 
Mllll 
llNll 
llAI~ 

LAB 
"41t1Ui I RATE 

USIPU• 
"411R 

D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
n 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 

0 

1ru11. 
CONIRA<;l 
USIUNll 

HATE 

I 

-
IAll 

COS! 
llUI I 1101 

uo 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
OD 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
on 
00 
00 
00 
00 
o.o 
00 
00 
00 
OD 
00 
00 
00 

00 

-
111111· 

WNIRACI 
US .. !DUO 

OU 
00 
00 
00 
OD 
00 
DO 
OD 
00 
OD 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
DO 
00 
00 
00 
00 
00 
DO 
00 
OD 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

00 

t -
lOIAI 
COBTI 

LISI 1 IOUU 

1n 
II 

210 
14 0 
410 
14 • 
124 
"a 
14 3 
no 
u 

II I 
116 .. 
112 

". .. 
17 6 

•• , .. 
1111 
n1 
24 6 
IU 
41 
u 

310 
IOI 
41 
41 

140 
I 4 
4.1 

•• 31 
n 

IMO 
70 

IOI 
IOI 
140 
IOI 
IOI 
41 
70 
41 
I.I 

...... 

-- -. 

,.,.. 
• ~.- .. 

..... .,,..........,. .. 4-.... ··---("'•' .,. 
~ - - -

OAlt. .Mn U'I 

lllUI Jlf • 
jltAIMf:''CNIE A 1 e fllll'INlf 

llUIO 

fltMNlll~ 

-

I 
. i 

'I 

~ 

t . 

, 

l 
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·~· .,,...~.,,.., ...... ..,._..,.r•·• 

-..... - - - - -- - - - - - -
•.&•Al llHttlt 11 .. nu.., 
HANDERSTM CONStn.Tl NG St:ltVI CKS OllOLH OF MAUNllL•ll; I.VIII £1111MATL 1~1 

I f'I NIC~l IN <l · IJNIOO 1'11111ll'INC11 
t,,PhON I 1 IU PHOC£55 

at.SE OlSIC.N cu1 & PUflCll PU11C11 Pl.flCH INSt'IJ INS1'N LMI llUB· 
OlsetW'llON UNll QTY CtHOWHt WAS ff QTY ll!il UNll COSl QTY MltH MltH:I HillTE C.UN1RACI 

All 'CE illl I 'i:E HAlE U!.il • 1000 UNIT IJSI t'lH Ulll llNol 
~ "" HAlF MltR RATE 

~Q~WIENJ PftOciijEi.ENl!;!Ji!!!~""---
!! APAP\ANT 
WAI l'ENK:ll IH MA11E I.I' TANI( t.A IU OU OU I U 11.:.UU ,, ': "' u 

ACtll A TOR FOR AllOllE EA 10 00 00 10 1.1!>0 . II I 0 0 
l>i'l>,J SCflEW FEEDER EA 10 00 00 IQ 4.200 42 IQ 0 
N•A.l PEN'°' 1H DIS<:HAAClE Pl- Eo\ I 0 00 00 I 0 41.IOO · 4111 I 0 n ....... EHlYWIE AEACTOl'I EA I 0 00 00 I 0 21.000 210 I 0 0 

AUllAIOAfOR AllO\lt: EA 10 00 00 I 0 14.000 140 I 0 0 
/>i'.U fNlYME AECOllER~ fll llH EA 10 00 00 I 0 11.!>00 11 ~ I 0 0 

"""' EHlYME HECOllER'f FEED PLIMi' EA I 0 00 00 10 14.l!>O : 14 3 I 0 0 
APA7 EV~TOAFEEDIAN( EA 10 00 00 I 0 10.110 10 1 I 0 0 ....... a\YS T AUSER FEEO PUMP CUlN<! EA I 0 00 00 I 0 3.!>00 3~: I 0 0 
APU OIYS 1 Al ISER EA 20 00 00 20 ID.!>00 : :ti 0 20 0 

ACtllAlOAFORABOVE EA 20 00 00 20 ~.2!>0 . 10~: 20 0 
Al'Alu 8E11 fll lCllNfASHER EA I 0 00 00 10 7, 140 1 I 10 0 
N· A II Fl U10 BlO OR'IO\ EA 10 00 00 10 1>3.000 blO I 0 0 
Al'A12 EVAPCJRAIOR EA I 0 00 00 10 24.!>00 20: I 0 0 
Al'All EVAPORA10Af£EOPUW' EA 10 00 00 I 0 7,000: 70 I 0 0 

:.u111 IOI AL · 1 loi'A Pl.ANT 2118 3 0 

t:ou1 PHt."NT PROCUREHt.'"NT Sl HHU'Y 
sue IOIAL. ME°"'PMl'ARAllON 

'~' u u 
sua TOIAL AOOll:Jf PAEPAfl.\TION 28l4: 0 
Su8101Al P£NICll1NFE-NIAllON ~.~•a . 0 
S•J8 IOIAL -00-STAEAMREGOVERY !MIO•' 0 
SIJ8 TOIAl · PENICll.IH PURoflCATION ..... 0 
sue INAL - 1 .Yi111'\AHt 211113 0 

: 

:;~ IOIAL fl~Ht.LI llASEO ~.1310. 0 

AllVW MISC MfCHANICAl UANOl.ING PS 1 Q QO DD 10 1D.OOU 700 10 0 
· UllllTIES PS I 0 00 OD IO •.141.IOO 4.141 I. I 0 0 

Al •OW · PQINER GENERA I ION P3 ID 00 00 I 0 INC 00 I 0 0 
All OW OUST E~ll()fj PS 10 00 00 I 0 INC 00 I 0 0 
ALlOW · OONOITIONIHQS'fSIEMS PS 10 00 00 10 INC 00. I 0 0 
All OW · llAGGING & P'ALl£1151NG PS 10 00 00 10 INC oo: ID 0 

·DOSAGE SECTION PS 10 00 00 10 4il0' . 0 
SE .. S'fNlHETICS PS 10 00 00 I 0 ,., ~ 0 

sua 10lAL IN MIOITION 10 HOWSHEI 11S ~.4231 0 

AL I OW · Clf /SttlPPUtG '"' I 1,tllllll" 0 

TOTAL BQUIPKZHT PRoc•----.. 
I 

12.0!IClll: 0 

• • ••• 
' ' '.\ ·---

- - .... 
I 

LMI lllU•· '"'Al COii C.ONTAACT OOIJI 
11111. lllllll USI 1 IOOCI Ulll 1 IDUll 

Ull uu "' OD 00 .. 
: 00 00 u 

00 00 411 
00 00 210 
00 00 14 0 
OD 00 17. 
OD 00 14 3 
00 00 10 1 
00 00 a 
00 DO ~· 0 00 00 101 
00 00 7 I 
00 00 41.JO 
on 00 JU 
00 00 10 

00 00 2"3 

00 00 701 0 
00 00 llH 
00 00 '·-· 00 OD ll04 
00 00 .... 
00 00 1113 

00 00 U310 

00 00 700 
00 00 4,1411 
00 00 00 
00 00 00 
00 00 DO 
00 00 00 
00 00 420' 
00 00 71U 

00 00 D,413.I 

00 00 l,081.I 

00 00 IUNI 

.. ~ 

··~ -----~ 

- - -
II All J.t" UJ 

Ulll I; I • If • 

i'Riiit CAllE ill I • F ll ll'IN<i' 
UlllO 

114.MNlllS 

FROMSllHT I 
FROM lt1111T I 
FROMlttHT I 
FAOMIHHI 2 
FROMlllHT ~ 
FROM IHHI 4 llttltl fillillll 

Mt&C tlOllTlllGAHlHIEI'"' 
IH IEPMATI llllMATli 
INC IN UTILITIEI 
INC IN OOIAClll 
INC IN OOlillQI 
INC IN OOIAOI 
IU lll:PMArl Elill\IAIE 
IH IEl'AAATI HllMAll 

., 

- I·' 

J~ 
f 
r 

'i 

I 
t 1 

I! 
. I 

•1 , 
f 
~ 



.... - - - - - - - -u.>"' Utttllt 11 .. ltO ... 

HANOERSTIJI CONStn.TING SERVICt:S 

, ...... () .. ' f ••I PAOnl'SS 
BASE OE SIGN C.UT & PURCtt PUAC.tt 

OE SCfW'TION UNll Ql'Y GAOWlll WASIE QIY 11\ilUNll 
AllU AllU RAY( 
~ ,. 

!!\!~ YAT(RW fiftOCl!!li.iE!!t =· 
Ptl'IHG IOI Ill OU OU I U 
ELECfklCAl LOI 10 00 00 I 0 
INSYRUMEIUAllON LOI 10 00 00 I 0 
COMllMSSIOMIHG Sl'Atil b LOY 10 00 00 IQ 

butt IUIAL llutKWAllHIAlb 

A. I UW ot ~Htt'f'ING ~ ... 

TOTAL BULK KAJ'ERIAL PROC µ!\El ENT 

OOHS YRUCTtON-& sue OONTRACTS - -· 
--i.iE-~eNCf~----- IOY I 0 OU OU I U 

N'IHG F AllflllCATE.EAE C. I ION IOY I 0 OD OD ID 
5 llEL SL.Ff'\ Y#AllRICAIE,UltL.I ION LOI I 0 00 00 10 
E & llUSTAl.LATION LOT IQ 00 DO I 0 
F & G Sl.f'Pl. Y<EAICYIOH LOI I 0 DO 00 1 Q 
INSUIAYION SUl<X>NYRACI LOI 10 00 00 IQ 
l'"'N11NliSU8 OONTRACT LOI 10 00 00 IQ 
COIUROI. S'IS1'EM SU8-00NIRACT LOY 10 00 00 IQ 
SITE ESTA81.tS.-NT<ENAllllHG WURi PS I 0 00 00 10 
CIVIi S SUl<X>NWW:T PS '0 00 00 10 
PM.ING Su&<X>NTACT fA 2.0000 00 00 2.000 0 
l\JllOINGS SUl<X>NlRACY w S.3150 00 00 3,315 0 
SCAFFOL.DING sue GOH~ I PS 10 00 00 10 
CRANEHff PS 10 00 00 10 
Pflf 00-SSIONlttG LOT 10 00 00 '0 

TOTAL CONSTRUCTION • SUI! -<X>~ -·-s 

. ·. :~ -..-~l\.l'!OAJ QONlBACTC:.:.::.... 
11£NOOR REJ'flHENTATIVES PS '0 00 00 I 0 
PAOCESS UOENIH PS 10 00 00 10 : 

ENG Sl.f'POflT DlRNG CONSTN PS 10 00 00 10 
CONSLA. T ANTS & ITL.OIES PS 10 00 00 10 

TOTAL MINOR SUPPORT co::: .~·-== s 

' ~ 
., _...,_... 

1 

- - - - -
OllOl 11 Of MAllNlllUl CJOUI lll!IMAlk htr 

Pf u 00 p .... ...• 

P._.IC11 INSlt> IN!il'N LAii IUll· 
cosr UTY Mlltt MllllS RATE CONTRA<;! 

u:.;1•1tJOO UNll Ulllf'lH 11111 UNIT 
RAU M1IR HAH 

1,b44 I 1 u 0 
1.08ll I 1 0 0 
2,140 2 I 0 0 

2411 I 0 0 

&,1210 0 

lllo 4 ' 0 

11.0134. II 

uu' Ill 38,11~ ~~ll 
oo, I 0 11,4111 no 

214 4 ' ID 21,441 no 
oo' 10 ll.314 2&0 

1M2 I: 10 4.~13 l&O 
oo, 1 0 0 J<oll,4llO . 
00 10 0 11.1!>0 ~ 
00 IQ Q 2,11&2,400: 
00 10 0 2!>0,000' 
00 I 0 0 :11111,480. 
00 2,0000 0 tlO 
00 3,3150 0 1,007. 
00 1 0 0 ~o.ooog 
DO 10 0 125,000. 
00 1 0 11,314 ~~II 

4~13. 2111.342 

00 10 Q 120,0llO 
00 10 0 !>!U,'/00 
00 I 0 1,000 IOO 
00. '0 2.000 1150 

OD 1.000 

- - -
LAii SUI!· TOI Al. 

COIT WNTfW';r OOITI 
Ubl• 1UW Ulll 1 1DOU 1 .. 1 • IOUU 

Oil 110 l,"44 1 
OD OD I.DUI I 
00 00 a,7402 
00 OD 1411 

00 00 UUD 

DO 00 1114 

00 OU 1,013 4 

I~~· 1111 •~u 
2,2111 00 U111 

1110 00 1104 
2,334 3 00 2.3:M 3 

114 3 00 291) 
00 ae& -· 00 .,. ., . 
00 2.11&2 4 2,0124 
00 HOO r1110 
00 :11111. -· 00 l,OIOO 1,0200 
00 ).-1 3.-1 
DO 1450 1410 
00 IHO lllO 

1!114 00 IM~ 

1,133 I 1.1121 1',113.0 

00 12011 1200 
00 W7 111.H 

MOO 00 !MOO 
:uoo 00 3JOO 

1100 11131 l,IMU 

'\..,C.) 

-- _. ... 

- - -
.-,. "' 
"' . UAIL 

&UHi 
l.f'AIMi CA.II•' ... .. 

111"10 

Jtt.MNU\t; 

OEPfNOAHI ON lllE 
OEPINOAHI ON llll 
D&PfNOAHI ON 1111 
IEE llll'NiA II H TllAA II 

1ft•l't10CUI EQUlf'MENI 

~ 

-l " 

t 1 
~ 
(· 

l 

.1 
l ! 
f" 
' I I I 

I 

1; 

~ 

t 



.... - - - - - - - -
LUAl llltl t.<!t 11 .. 1 t.D .... 

HANDEASTAM CONStn.TI NG SERV 1 Cl'!S 

UVhON I I 1• l l'RO~$S 
I 

BA:it: OEStuN CUT 6 Pl.lflOt Pl.IHCll 
Ol SCJW'l ION llNll QTV UROWTtt W~ll QTY llSIUNll 

All'Q: All'i:.E HAil ... ,., 
. ~ 1l.iiPQl!1 mirn!~!! ~~-~ _ 

CONa.l'TUAL EttOINEERIHG lllili I 0 00 00 I u 
OElAll lNa..EERING · NATIONAi S llllS 10 00 00 10 
OE1All ENGNERING UPATS ttRS 00 00 00 00 
COHStRuCTIOHSl.l'llN · NATIONAlli tlRS I 0 00 00 I 0 
CONS1RuC1IOH Sl.PllN EllPAlS ttflS 00 00 00 00 
COW#SS~G · NAT!l>NAl S llllS 10 00 00 10 
towaSSIOltlNQ Elli'AIS llllS 00 00 00 00 
~5'°"""'0 · TRAOt S HRS 10 00 00 I 0 

TOTAL MAJOR SUPPORT co::: ~-..=:s 

: 

: 

: 

h..' I Al EOUIPMENT l'AOCUtE ME NT 
TOIAI. IUlKMATERIAl.~MENT 
lOTAl COHS'l'AUCTION 6 SU8-00NTRACTS 
IOTAI. .....a\Sl.l'PORT OONTRAC1S 
TOT Al liU.JOfl Sl.l'PORT COH T1'ACTS 

TOTAL COST BSTIMATB - IUI ~c IONTII IGENCI ~s ' I Sf'~ .,ION 

... ~ 
' ' .. ,, ---· 

- - - - -
Olllllli Of MAGHllWI: Ullil 1:·BllMAll "'' 

PENICAllN Q llNIOll l'tlll lll'INEB I 
PllHCH IN!irll INSl'N LAii ii.II· 
COtll QIY Mltll MllH9 HATt CONTRACT 

ll:..I • 11JUO UNll IJSll'f.tt utll UNI! 
RAlE u11H HAU 

OU I U IJ.'100 11' 
00 I 0 0 :1110 
00 00 lll,000 110 
00 10 3.MO JOO 
00 DO JI.MIO 720 
oo' I 0 3,120 120 
00 00 312 JOO 
00 I 0 11.700 JOO 

ou: i••.••a 

: 

12.~ll 0 
1,0134: 0 

073 201,342 
00' 1,000 
00; IH,1~ 

... ~11 41it,llM 

- - -
LAii IDUll· IUIAI. 

COS! CONIR.\GI COllYI 
U~I a 1UOU IJtll1 1000 11111 I IOUU 

1431 00 1431 
00 00 00 

•.7120 00 1,1110 
llU 00 llU 

2.211 0 00 UllO 
nu 00 ln41 

14 1)0 14 
3~10 00 3'1 0 

12,11310 00 12,1310 

00 00 1i,OM1 
00 00 l,OIU 

l,WI 1,112 I lt,UU 
1100 17U l,M~.1 

12,1370 00 11.a10 

ll0.040 & 1,11111 47,423 I 

""·"-"""' 

-llAIL 

SllHI 

- -J•11 .... 

•II I 
,;Ml Ml:' CAliL "t e F 11 ll'INc.i' . 

111110 

111.MNIKll 

4 Ml:N 1 JMltlll ltf ....... IHll/Mlll 

1• Ml:N I JMlll!:l W ~tHll1Ml11 

, 

-/" 
1 

L 
~ ~ 
l 
I 
I 

" ., 
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- - - - -
GOA& llHt.lll llMllED fol 

!!A!!DERSTA!I coNSULIING SERVICES 

OPJIOH 2 - NO PfNIClt .. 

OESC-TtON 

EouftiEiiittiROcuAEMENT -- - -
¥£!)!:\ PAfiwYjT-.Oit _____ -

Wt COANSTEEPllOUOR flECEPTtON TANM 
WZ COAN STEEP UQUOR TRANSFER PUMP 
Mf'l MGOPENWGMAC"9oll 
MP4 wt:IQHUolG HOPPER 
l.IM MEDIAMAK£UPTANK 

- UEQI:\ DB.NERY PUMP 
MP7 MEDIASTERlllSATION l'l.ANT 
MN DRUM EMP'IVINQ PUMP 

W£1GH8RIOGE 
SPIRAi. HEATEfl 
~ tNTEAa1ANGER 
SPW&. COOi.ER 
>tOl.DING TIJllE 
aAlANCETAllll( 

sue ToiAi -:uEQI:\ PAE:MRATION 

AQQl!1\IE P!!(PAf!4TtON 
API SuGARSlERll.ISER 

AGITATOR FOR A80V£ 
AP2 PHEN'l'l ACETATE STERIUSER 

AGITA10RFOR A80V£ 
AP3 A-ONIUMSUl-TESTEAlllSER 

AGITATOR FOR AtlOllE 
AP4 SOVA llEAJll Oil S1ERll.ISER 

AGITATORfOR A80llE 
APS CAUSTIC l'OTASli • IODA STERtllSER 

AGITATOR FOR A80ll£ 
AIRF .. TER 
AIAPREFLTER 
STEAMCOl.S 

su8 tou.-:-=-AOonNE PRE .. AAATtON 

PEf:!IC!!.1111 FE!MNil\J!()t! 
HI FIRMelTER 
PFI AGITATOR FOR A80I£ 
PU AIR&STEMISTEM.eER 
PF4 lllO FPWEMTER 
PFS AGITATOR FOR AllOI£ 
PFe SHOFERMENTERAIASTERlllSER 
PF7 Pl.OT RRMENTER 

AGITATOR FOR AllOI£ 
PF9 C:O.TROL ICHE• 
.-Fe FIRNENTER DllCHARGE PUMP 

AIR c:aMI REISOR 
AIAF .. TER 
AIR PREFI. TER 

SUe TOTAi..---: P&llCll.W FERMENTAT""" 

~ 

UNIT 

EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 

lA 
EA 
EA 
EA 
EA 
EA 
EA 
Ell 
EA 
EA 
EA 
EA 
EA 

EA 
EA 
EA 
u. 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 

• 

BASE 
QT'I' 

10 
10 
10 
10 
I 0 
I 0 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
'0 
I 0 
'0 
10 
10 
10 
10 
10 
so 
so 
so 

30 
30 
30 
30 
30 
30 
30 
30 
10 
30 
30 
eo 
10 

- - ·~~'1: ·'' ·fl/I ~·---; .. ~ ....... _ . ..,.. 

- - - - - -
ORDER Of MAGNJTUOE COST EDTIMATE l0t 

PENICl W Q - UNIOO - AUi 1 IPWEI 

- - -
I 

-
llAll 

lttHI 

- -
, ., ... ,,, 
t 01. 

l'HIME CAllt I e flllf'WO 
••tll ft 

DESIGN I Cl.IT .. 
GROWTH '#ASTE 

PURQ1 
QT'I' 

PUR01 
USS UNIT 

RATE 

PUR01 
COST 

USI 11000 

INllT·Q 
QTY 

INST'N 
MttR 
UNIT 
RATE 

MttHll RATE CONTRAC1 •·• lAB ··1 IUi- lAB 
COIT 

UBI 1 tOOO 

BUB· 
CONTRACT 
UBI• tOCICI 

TUIA! 
caera 

UH 1 tOOll 
HI lolA1"11 

All 'CE All 'CE 
.... .... 

00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 

00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 

00 00 
o.o 00 
00 00 
o.o 00 
00 00 
00 00 
o.o 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 

, 

10 
10 
10 
t 0 
10 
10 
10 
I 0 
I 0 
I 0 
I 0 
I 0 
lO 
I 0 

---

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Cl 
0 
0 

t 0 0 
I 0 0 
tO 0 
t 0 0 
10 0 
10 0 
IQ 0 
10 0 
10 0 
'0 0 
so 0 
so 0 
so 0 

30 0 
30 0 
30 0 
30 0 
30 0 
30 0 
30 0 
30 0 
10 
30 0 
30 0 
10 0 
I.I 0 

\ 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

00 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

00 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

0.0 

I 0 
to 
I 0 
10 
10 
t 0 
t 0 
t 0 
t 0 
t 0 
'0 
10 
to 
t 0 

'0 
to 
10 
10 
10 
to 
tO 
10 
t 0 
'0 
10 
so 
IO 

30 
30 
30 
30 
30 
30 
30 
30 
10 
30 
30 
10 
10 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 

0 

UHPE UllUNIT 
MHR RAH'. 

--;-

00 
00 
00 
00 
00 
00 
OD 
DO 
00 
00 
OD 
00 
DO 
00 

00 

DO 
DD 
00 
DO 
OD 
00 
00 
00 
00 
00 
00 
00 
00 

00 

00 
OD 
00 
00 
00 
00 
00 
D.O 
00 
OD 
DO 
OD 
00 

00 
00 
00 
00 
00 
00 
00 
OD 
00 
00 
00 
00 
00 
00 

00 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

00 

00 
00 
0'1 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

----,.n•----,,., 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
OD 
DO 
00 
00 

00 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

00 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

OD 

···~ ..... 

------

INC:LUOt.O IN Mf't 
INCLUDID IN Ml'1 
INCLUDIDIN .... , 
INCLUDED IN ..... , 

INC IN CONTAOl IYITIM l/C 

-· 

,. 

, 

~ 
t ~ 
I 

l 

l 
II 
I I 

I 
I 

~ 
~· 
'I 



l.l>AI lltll l ll llMll LO tor 
~NpBRSTAJI CONSULTING SERVICES 

I 
UPI ION " - NO ...-N""" .. 

BASE OESICitol CUT & PURCH PUH01 
OESCAIPTION uNn QTY GROWTH WASTE QTY USS UNIT 

ALL'CE ALL'CE RATE 
~ ~ 

EOUIPMEN1 ~M[NlcOfttd 
QOWNStf!il.!i!~s;!M!!I - - . . -
OA1 ~S1VESSEL EA 10 00 011 I 0 0 
~ AGITATORFOA A90YE [A 10 00 00 10 0 
OAl HARVEST VESSEL OISO'IAHGE PUMP [A 10 00 00 , 0 0 
OR4 PREF~1ERTAEA1MENTVESSEl EA 20 00 00 20 0 

AQITATORFOA A80VE EA 20 00 00 20 0 
OR~ ROTARY VACUUM Fil TER EA 10 00 00 , 0 0 
Oflll Fii. IEREO IAOTH SEPARAIOR [A 10 00 00 10 0 
0111 fllTEREOIROTH RECEIVER EA 10 00 00 10 0 
ORI PRIUAAY CEhTAlfUGAl EXTRACTOR EA 10 00 00 10 0 
ORI PAIUAAY ElCTRACTOA FEED PUMP EA 10 00 00 10 0 
OAIU fll.TEAlll IAOTtt COOi. ER [A I 0 00 00 I 0 0 
OA11 OE-lMUlllflERVESSEL [A 10 00 00 10 0 
DAIZ DE-E-.U.SIFIERMETENllG PUMP [A I 0 00 00 I 0 0 
ORll SPEtH BROTH SUA<iE VESSEL EA 10 00 00 I 0 D 
[)A14 SUll'HUAIC ACIOMIJl.E UPVESSEl EA 10 00 DD 10 0 

AGITATOR fOA AI0\1£ [A I 0 DO OD I 0 0 
ORtS SUlPHVA>C ACID FEED PUMP EA 1D 00 00 ID D 
OR11 Ol.UltO CAl.811C VESSEL EA I 0 00 00 I 0 0 
OAl1 BUTYL A~ETATE fEEOVESSEl EA 10 DO 00 I 0 0 
OR•I BUTYL ACETATE FEED PUMP EA 20 00 00 20 0 

AIR Fil TEA EA 20 00 OD 20 0 
AIAPAEFUEA EA 20 00 OD 20 0 
AOOl11YE YESSEl EA 20 00 OD 20 0 
AGllATORfOAABOYE [A 20 00 00 20 0 
KIOOAUM EA 20 00 00 20 D 
VACUUM PUMP EA 20 DO 00 20 0 
MYCO.IUM DllCHARGE Pu'°'P EA I 0 00 00 10 0 
Fil TEAED IAOTH DISCHARGE Put.IF EA ao 00 00 20 0 
SPENT 8AOTH DISCHARGE PUMP EA 10 00 00 I 0 0 
IU1Yl ACETATE COOl.~A u 10 00 00 10 D 
IUTYl ACETATE Fii.TEA EA 20 00 00 20 0 
WASHING WATER Fil TEA EA 10 OD DD ID D 

SUB TOT AL - ooW..lfAEl.w AECOIERY 
- ·--- - ----- -· -· - --- --

I 

' ' ~ 
~ 

ORDER Of MAGNnUl>l COS! ~BllMAIE IOI 

f'fNICI IN G - UNIOO - l'IUll IPINEI I 
PURCH INSl'D INST'N LAB SUS-
!::DIT QTY MHA MHPll RATE CONTPIACT 

USS• UJOO UNI'! USS PEF UllUNIT 
RATE MHA JU.Tl' 

00 I 0 0 
00 10 0 
00 I 0 0 
00 20 0 
00 ao 0 
oo· 10 0 
00 , 0 0 
00 10 0 
00 1 0 0 
00 10 0 
00 10 0 
00 ID 0 
00 10 0 
00 I 0 0 
DO 10 D 
DO I 0 0 
00 ID 0 
OD 10 0 
00 I 0 0 
OD 20 0 
00 20 0 
00 :ID D 
00 20 0 
00 20 D 
00 aD D 
OD 10 D 
00 I 0 0 
00 20 0 
DO I 0 D 
00 10 0 
00 ~o 0 
DO 1 D 0 

- . - ---- -
00 0 

lAS ·~s- TUIAL 
COIT CONTllACT coats 

Ull 1 1000 UH11000 USh IOOll 

00 00 00 
OU 00 00 
00, 00 00 
00 00 00 
00 00 00 
00 00 00 
00 00 00 
00 00 00 
00 00 00 
00 00 00 
00 DD 00 
00 00 00 
00 00 00 
DD OD 00 
DO 00 00 
DD DD 00 
00 00 00 
00 DD 00 
00 DD 00 
00 00 00 
00 OD 00 
DO 00 00 
OD DD 00 
OD 00 DO 
00 OD 00 
OD 00 00 
DO OD 00 
00 OD DO 
00 00 00 
DO OD 00 
00 Oil 00 
DO 00 00 

00 DO 00 

........ -. 

PAil 

flllUI 

I ot. Ml 

iot I 

PRIME CAlll A 1 e ttl ll'INO 
ll•IM.D 

AEMAh' 

-

POl V-E 111£1 YINl 

CARSON ITUL 

,, 

' t 1 
r· 

I 

I I ' I 

I 
I 

. ' 
I 

, 
f 

I 

I 



.. ·-.,:•' - - - - - - -
l:Uo\ISKllU llMIHOlot 

ICANDERST"" CONSULTING SERVICES 

OPllON 1 - NO l'fNICll., 
BASE OlSIGN CUT a PURC>1 

OESC-TION UNO QTY GROWTH WAITE QTY 
ALL'CE ALL'CE 

" 
,., 

EQUIPMENT ~MENTc..A"i -- -
Pl!!isi!!.!!:i;\ipifgj-1~----·- -
PPI SPENT IUTYI. ACETATE VESSEL EA 10 00 00 10 

AGITATOll f OR AllOtE EA 10 DO DD 1 D 
"Pl RICH BUTYi. ACETATE VESSEL E.t. 20 00 00 20 

AGIT .t.TOll FOR A80IE EA 20 00 00 20 
PPJ 8UffERMAKE IJPVESSEl EA 1 0 00 DO 10 

AGIT.t.TOAFOR MOii EA 10 00 00 10 
PP4 BUTYi. ACETATE &IUfFERSURGE YES EA 10 00 OD ID 

AGITATOR FOR MOii EA ID OD OD ID 
~ IUTYI. ACElATE & IUfFlR FEl:D PUMP EA 101 DO 00 1 D ..... SEc~-y CENT~ UCTRAClOR EA I 0 00 DO 1 D 

SECONOARY EXTRACTOR FEEO PUMP EA 10 00 DO I 0 
PP1 AIOt l'EHICll.IN Si.IAGE VESSEL E.t. 10 OD DD 1 D 
PPe RICH f'ENICll.IN Dl.UTION YESSCL EA 10 00 DO 1 D 

AGITATOR FOR MOVE EA 10 00 DD 10 
PPll IUTANQ. SuPPlYVEISEL E.t. 10 OD 00 I 0 
PPIO PDllCll..IN CR'ISTALISER EA ID 00 00 I 0 

AGITATOR FOR MOii EA 10 DD 00 10 
PPtl PENICIUN CIWSTAllSERSl.URRV YES EA 10 00 OD 1 D 

AGITATOR FOR AllOtE EA 10 DO 00 1 D 
PP12 PENIClllN FllTER EA 10 00 00 , 0 
PPU PENICll..IN CRYER EA , 0 00 00 , 0 

AGITATOR FOR A80IE EA l!I 00 OD ID 
PPt4 RICH IUTYI. ACETATE Fil TER EA ID 00 OD 10 
PP1$ IUFfERSOlUTION FEEDPUUP EA 10 00 00 10 

IUTYI. ACE1A TE RECOIERY PUl.IP EA 10 DO 00 10 
CARBONF£EDHOPf'£R EA 20 00 00 20 
CARBON FEED SCMW CONVEYOR EA 20 OD 00 20 
A10t IUTYl ACETATE FEED PUMP EA , 0 OD 00 t D 
Fil TEAED 9ROTH D9CHARGE PUMP EA 10 00 00 ID 
IUt't\. ACETATE 1 IUFFE"- CONTACl R EA 10 00 00 10 
SEPAAATOllVEUEL EA 10 00 00 10 
pH lo!EfER SURGE VESSEL EA 10 00 00 10 
RI04 l'&llCll.IN FEED l'UMP W»tR EA 10 00 00 10 
RI04 l'&llCll.IN FEED PUMP•llHR EA 10 DO 00 10 
llUTANOL Fii.TEA EA 10 00 (IQ I 0 
l'ENICILIN SOLUTION FILTER EA 10 00 00 , 0 
VACUUM SYSTEM EA 20 00 DO 20 
9UTANOl. VESSEL EA 10 00 00 , 0 
SOlY91T CONDENIER EA 10 00 00 , 0 
SPENT SOLUTION CCINOENSER EA 10 00 00 , 0 
SPENT SOlUTION PMCX>NDENSER EA 10 00 DO , 0 
CM:RHUD ACCUMIA.ATOR EA 10 00 00 10 
SPENT SOLY£NT .-VESSEL EA 10 00 00 10 
SPENT SOLVENT o.::ttARQE PUUP EA 10 00 00 , 0 
oen.u.TE COOl.UI EA 10 o.o 00 10 
DllTILlA TE FEED PUMP EA 10 oa 00 10 
MIOHEA EA 10 00 00 10 

.,;;a TOT..,- - --....-u IN '"'--•Jtnt.1 

I ' ~ ---··--· 

.,.,,-,,,,, 

- - - - - -
OflOER Of MAGNITUDE COST ESTIMATE 101 

I 
- - - -

I PENICl IN 0 - UNIOO - Pltlll IPINEI 

PuROi PUROi INST'O INST'N LAii BUB-
USS UNIT COST QTY MHR lolHR!I RATE CONTRACl 

RATE USS• 1000 UNIT UHPEF UH UNIT 
RATE MHR RA ii' 

0 DD 10 0 
D DO ID D 
0 00 20 0 
0 00 20 0 
0 DD to 0 
D DO to 0 
D 00 ID D 
D 00 10 D 
D DD 1 D D 
0 OD 10 Q 

0 00 10 0 
0 DD ID 0 
D DO I 0 D 
D DO 10 0 
0 00 , 0 0 
0 00 '0 
0 00 t 0 
0 DO t 0 
0 OD 10 
0 00 to 

OD • 0 
DO 1 D 
00 '0 
00 1 D 
00 10 
00 ao 
00 20 
00 10 
00 1.D 
OD 1.0 
00 t 0 0 
00 , 0 0 
00 10 0 

0 1'10 , 0 0 
00 10 0 
00 10 0 
o.o 20 D 
o.o 10 D 
o.o 1.0 0 
OD , 0 D 
OD 1.0 0 
o.o 1.0 0 
o.o 10 0 
00 1.0 0 
a.a 10 0 
a.a 1.a 0 
o.o to 0 

>-· 

'"' ----. 

- -
LAI su11-

COST CONTRACl 
Ulh 1000 UBI a 1000 

DO DO 
OD DO 
00 00 
00 00 
DD 00 
OD 00 
00 OD 
OD OD 
OD 00 
00 00 
OD OD 
OD 00 
OD DD 
00 00 
00 00 
OD 00 
00 00 
00 OD 
OD 00 
00 00 
DO OD 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
OD 00 
00 00 
DD OD 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
DO 00 
00 00 
00 00 
00 00 
a.a 00 
o.o 00 
00 00 
00 00 

~ .. ft ---..,.; 

- -
UAll 

IHlll 

- -
f ot. UJ 

J Of• 
PAIMl CA&l A I• 111 ll'IHO 

., .. ! 11 -·-TOTAL 
COITI RlMAf"U 

UBl•tOOO 

. 

DD 
00 
00 
DO 
00 
00 
00 
OD 
00 
DO 
DD 
OD 
00 
OD 
00 
DO 
00 
00 
00 
00 
00 
OD 
00 
00 
00 
00 
00 
00 
00 
00 
00 
DO 
DO 
00 
00 
00 
00 
OD 
00 
00 
00 
00 
00 
ao 
00 
t'O 
00 

-- ·- -Ii-.. . ... ~. - . - -- -

•.1.-~· 

-· 

- vf 

I i 

~ j 
~ : 
'· I 

' I I 
I 

I 

I 

: I 

Ii 

, 
,,, t 
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<'OAI ltlll I 4'l llMlllO IOf 
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MANDERSTAM CONSULTING SERVICES 

ot'll<lll 1 - NO PfNIC!l IN 
BA!.C 

Dl ~CRaPll(~ llNll QIV 

1w1~M(NI PfloCUAtM£Nl<onld 
!iAPAl'\A'.!]... --- -

APA\ Pl -.ICILIN MA"'E Uf' 1 ANll EA \0 
AG TATOR FOR ABOVE EA 10 

A.PA~ SCHEW FEEDER EA 10 
AP Al P£fl. •ClllN OISCHAR<•E PUMI' EA 10 
APA4 ENltt.1£ REAC10A EA \0 

AGIU.TOR F OA AllOllE EA \0 
APA..1 E .. l'> ME RECO\IERV fll 1Efl u \0 
APAI £ .. 1' ... E llECO\IERV FEED PuMP EA 10 
APA7 EVAPORATORfEEDTANll EA \0 
APAI CRVSTALISER FEED PUMP 1C•lAl'J EA 10 
APAI CR'l'SlALISER EA 20 

AGITAl OR FOR ABOVE EA 20 
A• AL. IEL T f·LlERIWASHER EA \0 
A• .. : : FLUID BED ORVEA EA 

'DI At'AIJ EVAPORATOR EA 10 
APAll lVAPOf'ATOA IEEOl'UMI' EA 10 

sue ?OT AL - 1 APA PUNT 

E"'1 1PHENT PROC11D•HENT SU ~ .. a.1ly 

SUI TOT AL - MEDIA PREMflATION 
SUI TOT Al - ADDITIVE PREPAAAllON 
SUI JOT AL - PENICILI .. FEllUENTATION 
SUI JCT Al - DOWNSTREAM Rt:COIERV 
SUI 101 Al - l'ENICILIN PURIFICATION 
SUB TOT Al - I APA Pl.ANT 

Sui'> TOTAL h0WSHEE1 BASED 

AU.OW - lil1SC lilECHANICAl HANOll .. G PS , 0 
- UTILITIES PS 10 

AlLOW - POIH£RGENERATION PS 1 a 
ALLOW - OUST ElCTflACTION PS 10 
ALLOW - CONOITIONINGIV!HElilS PS 10 
All OW - IAGGl .. G & PAllETtSING PS ID 

- OOSAGE SECTIOtl PS , 0 
- SEMI-SYNTHETICS PS 10 

SUI TOT AL .. AOOlflON TO FLOWSHEEIS 

ALLOW - Ctfr.>HIPl'folG lllll. 

TO!'AL BQUIPKBllT PROCUREl4 ENT 

,, ~1-

-
OtSIGN 

uHOWHl 
ALL"CE 

" 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

00 001 

00 
OD 
00 
00 
00 
00 
00 
00 

-,.. 
.~f:.~·:·, ., \ 

, .,,. ·---··-·-· .. ... ~ . #fl 

- - - - - - -
OHOEH Of MAQNRUOE COST tsTIMAll lut 

I l'ENICI .. U - UNIDO - Pltlll IP .. £8 

C\/T • I l'Ul«>i PUH01 PUHC.Jl INST 0 IN!ilN LAii Sllll-
WASH. a1v llS,UNll COST aTv MllH MIOti RATl CCJN1HAC1 
ALL"CE RATE U!.'• 1000 UNIT UHPEf USI UNIT 

" RATE MllR RAT!' 

OD \0 11.!IOO 11 !> 10 0 
00 10 I 1!111 17 10 0 
00 \0 4100 42 10 0 
00 10 07800 01 10 0 
00 10 21000 210 10 0 
00 10 14.000 140 10 0 
00 \0 11.500 1H 10 0 
00 10 14.l!IO 144. 10 0 
00 '0 10.710 10, 10 0 
00 10 li!Oll a!I 10 0 
uo 20 10.!IOO 21 Q 20 0 
00 10 U!IO 105 '°i 0 
00 1 Q 7.1~ 7 1 10 0 
00 10 bl.000 ilO 10 0 
00 10 24 !1110 24!1 10 0 
00 10 1.000 10 10 0 

···au - .. -·· .. 
0 

DO 0 
00 0 
OD 0 
00 0 
00 0 

2812 0 

21112 0 

00 10 ».000 »O 10 0 
DO 10 87l.tOO 8738 1 D 0 
00 10 INC DO 10 0 
DO 1 D INC DO 10 0 
00 10 INC 00 10 0 
DO 10 INC 00 I 0 0 
001 10 4'07 D 
001 10 111. 0 

1.220. 0 

2!12 0 G 

2.1n i 0 

' 

·~.J ' ' ' - - - - - -
I 
: LAii 111111 

COil CONTAAC:l 
USI • 1000 Ulll 1 1llOO 

00 OU 
00 00 
00 00 
00, 00 
00 DD 
oo. 00 

: 00 DO 
oo. 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 OD 
00 00 

·--· -
00 DO 

00 00 
00 00 
00 00 
00 CID 
00 00 
DO 00 

00 00 

DO 00 
00 00 
00 00 
00 00 
00 00 
DO 00 
00 00 
00 00 

00 00 

00 00 

00 00 

.. _ 

IUIM 
COISYI 

1181 I IOOll 

1H 
11 
u ., . 

210 
140 
11 t 
14. 
10, 
lt 

210 
101 

7 1 
llO 
241 
70 

lli2 

00 
00 
00 
00 
00 

111112 

nu 

350 .,,. 
00 
00 
00 
00 

•ao 1 
711 4 

UIOI 

WO 

J.711 2 

IJAI l 

8111 El 
l'Alfill CAllL A I e I II 11 

II.!!!! 
liLMAltllo 

.. ., .... . "' . 
-·-

FROM lltEET 1 
FAOM IHIET 1 
FAOMlttHT 1 
FAOM IHIET ;t 
PAOM lttHT l 
PAOM IHHT • (llU!l llllH II 

MISC HOllTl/GANIHIU •I• 
IU IE"•flATI Ill IMA Tl 
INC IN UTIUlll!I 
INC IN OOIAQI 
INC IN DCIAGI 
INC IN OOIAOI 
HE IE,.ARAT! ESTIMATE 
HI ll"Al'ATI HTIMATI 

.... : ..... 
.......... 

·~· ·11 
, 

I 

I 
I 

' t 
. I 

I 

,, 

,, , 
,, t 
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-~ 
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LOA! llHl llE llMllEO IOI 

- - -
KANDERSTAM CONSULTING SERVICES 

OPI ION~ - NO f'CNICll IN 

I UNA I BASE 
OESCRIPllON QTY 

Billi( YA!!'~ ~q<:\Jfl!' .. CNT 
P ... t<G LOT 10 
El ECTRICAL LOT 10 
lNSTAUYOITAllON LOT 10 
CUUMISSIONl'IG SPARlS 101 I 0 

""b 101"'- eu ... MAlER•A•S 

A. 1. (•'14 - <..1~ .-StUPt'tiG ~ ... 

TOTAL BUI.It MATERIAL PROC UREtl IEHT 

CONSTRUCTION .. sua-~CON1RAC1S 
- · i.iEci.AN-ICAt EREetiON ___ .... . - 101 10 

P1PNG FAllAICATEIERECTION LOT 10 
· I< El SuPPl YlfASRICAlE/Efll{.loON LOT 10 
, & 111',STALLAllON LOT 10 
• I G SUPPi. YIERECT10N j LOT I 0 
lloSJlAT10N SUB-CONTRACT lOT 10 
PAl'lhNG SUB-CONTRACT lOT TO 
CONTROt SYSTEM SUB-CONTRACT LOT I 0 
St TE CSTA8l 6HltollNTIENA8llNG WOll'i PS 1 0 
C.IVlS SUB-CONTRACT 1 PS 10 
P11.1 ... G SUB-CONTACT I EA 1111~ 0 
llLllL Of\IGS sua-CONlRAC 1 ltol2 1.420D 
SCAFfCllOHG 51.18-CONTRAC! PS 10 
CRANE HIRE PS lD 
PRECOltolMISSIONING LOT 1 0 

. ,.. 

- -
t>lSluH CUT & PUHU1 

GROWTH WASTE UTY 
ALL'CE ALL'CE ... ... 

00 00 l 0 
00 00 I 0 
DO 00 I 0 
00 OD I 0 

I 

l'O 00 I 0 

001 
00 1 0 

OD 00 I 0 
DD 00 ID 
00 00 I 0 
00 00 l 0 
00 00 I 0 
00 DD IQ 
,,0 00 1 0 
JO 00 I 0 
DO 00 1111~0 

00 00 l.420 D 
OD 00 l 0 
00 00 ID 
00 00 l 0 

TOTAL CONSTRUCTION ' SUB --cot TRAC'lS 

MIHM SUPPORf CONTRACTS 
VENOOAAEPRE-UNT.t.1N£s ___ PS I 0 00 00 I 0 
PROCESS LICENSES P9 I 0 00 00 I 0 
ENG SUPPORT DUAtiG COHSTN P9 10 00 00 I 0 
COttSUl T ANTS & STUDIES P9 10 00 00 l 0 

TOTAL MINOR SUPPORT COlft llAC'llS 

_, 
~ 

' ... ·----------·. . --···~ 
.... 
~ ........... ---···•· JI' 

- - - - - -
ORDCR Of MAONITUOE COSl ESllMATE IOI 

i PfHICI .. Q - llHIOO - f'llll I lf' .. ES I 
t'UH01 PUR01 IHST'O INSTN LAB SUB-

USIUNil COST QTY Mt!R Mt116 RATE CONTRACT : 
RATE USS a 1000 UNA 1191 PEH U5' UNIT 

RATE MltR RAT~ 
: 

3710 l 0 0 : 
2,20 I 0 0 
llOO I 0 0 
~1 ID 0 

1.3111 0 

.. ,. 0 

1.312 I 0 

00 I 0 ,,141 2'0 
00 I 0 ll.113 250 

•I 4 ID 4.lll 250 
OD 10 140IO HO 

211 10 lllO 
25DI 00 10 0 ,&,HO 

00 10 0 IUID 
00 I 0 0 310000 
OD I 0 0 11000 
00 10 c IUIO 
00 1111~0 0 110 
00 1,420 0 0 1,110 
00 10 0 ll,110 
DO I 0 0 I0.000 
00 I 0 161 210 

1110 lll,401 

00 '° 0 120,000 
DO l 0 0 :111,000 
00 I 0 J,000 llO 0 
00 I 0 1,000 11110 

DO 4.000 

-
LAO 

COST 
Ulll a HUI : 

00 
00 
DO 
DD' 

00 

DO' 

00 

143 1 

~· 1034 
J~D 

112 
00 
DD 
DD 
DO 
00 
00 
00 
00 
00 

240 

NU 

DO 
00 

2700 
lllD 

4UD 

-
SUll-

CON TRACI 
U!ll I lllOO 

OU 
OD 
DD 
OD 

00 

00 

DO 

OU 
00 
00 
00 
00 

HJ 
Ill 

3100 
710 
IU 

!>071 
1,1110 

:Ml 
MIO 
00 

2,7710 

120D 
JOO 
00 
00 

llOD 

-
TOI Al 
COllTB 

1181 a IOINI 

HIO 
2,20 
llOO 

111 

I.Jiii 

HI 

1.312. 

1'3, 
3<141 
I.WI 
lHO 

<Ml 
l&J 
UJ 

JIOO 
710 
UI 

flll71 
1,1710 

:Ml 
IOO 
2•0 

3.aua 

1200 
:11110 

2700 
1110 

11110 

_.,... . -· -

-
IJAll 

8Hlll 

- ' -
f •ll w;1 

• 01 • 
f'HIMi CAI.I l A I e I II ll'IH 0 

•11•.D 

flt MAit<!• 

DlPLNUANI UN t.llL 
n£1'£HDAHI OH lllE 
DEl'ENDAHT OH llTE 
Iii IEl'ARAIE lil11MA IL 

IU.0 1 PROCt»I EUUll'MVil 

I 

·•f • 

.: :1 

,, 

l 
~ ,, 
'· \ 

I 
I 
I 

,, 

~1 
~I 

~ 
I 

• 

• 
.. ~· f 

A 

•,i.e. I - .tl't 
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-y- ., I 

~ - - - - - - - -
c OAlllBll /l llMll ED lot 

MANDERSTAll CONSULTING SERVICES 
I 

Ot'lUVll ~ NO l'{NICll IN 
I BASl lllSIGN CUl & PllHUI PUHOI 

OlSCRIPTION UNll QTY GAOWlH WASTE QTY USS UNIT 
All'CE All"CE AAlE 

'\, ' 
MAJOR SUPPORTCONl AAClS 
CONCEPTUAl ~EERlNG .. ttAS 10 00 00 10 
OOAll ENGINEEMIG - NATIONAlS I HAS 10 DO DO 10 
0£1All ENGINEEIWIG - [XPAlS HAS DO DO 00 00 
CONSlRuCTIONSUPYN - NAllONAlS HAS 10 DO 00 10 
CONSIRUC'llONSUPYN - UPAlS t1RS 00 00 00 00 
COMMISSION .. G - l'IAltONAlS HRS 

101 DO DO 10 
COMMISSIONING - EXPATS HRS 00 00 00 00 
COMMISSIONING - TRADES HRS I 0 00 00 10 

TOTAL MAJOR SUPPORT CON'I BC'JS 

I 

TOlAI. EQUIPMENT PAOCUAEMENT 
TOl.U BUI.I( MATERIAL PftOCUAEMENT 
TOT.U CONSTAUCflON &&ue-CONTAAClS 
101 .U MINOR SUPPORT CONTRACTS 
TOT .U MA.JOA SUPPORT CONTAACl'S 

TOTAL COST l:STlllATB - l:X CL C OllTU GBHCI ~s Ii I SCALA l'IOM 

- ~. \ • 

\ ,,. .. I 

J' \ - - - - -
OflOt:R OF MAaNllUOI: COSl ESllMAfl lor 

P[NICI .. a - llNIOO - 1'11111 IP .. EB 

PUHOI INSf'O INSlJj LAB sue-
COST QTY MHH Mt1Jti AATE CONTAACT 

USI 1 1000 UNIT UH Pl~ USI UNIT 
RATE Mt1A AAT~ 

00 1 0 I llOO 71 ~ 
DO 10 0 300 
DO OD bll.000 MO 
DO 1 0 2. 1CIO 300 
00 00 17820 720 
DO 10 2.0IO 72 0 
OD 00 20I 300 
00 10 7.IOO 300 

DO 102.HI 

a.112 a 0 
1.312.1 0 

•o 38,401 
00 4,000 
00 102,1111 

•.2231 141,017 

_.,.,. 

' ' 

- - ... - - --
I 
' 

LAii 
COIT ' 

USI 1 1000 

' 
471 8 

00 
4 J!MI 0. 

141 
'21J 0 

, •• I ' 
12 

2340. 

UI~ 1 

00 
00 

llU 
4:110 

1,11157 

7,1110 

sue- IUIAI 
CONTRACT COB TB 
UH a 1000 UBI 1 1000 

110 471. 
00 00 
00 • J!>I 0 
00 141 
00 I 211.> 0 
0(\ 1411 
00 12 
00 2340 

00 UH7 

00 a.112 a 
00 l,»1.1 

2.7710 :1,1311 
11100 1110 

00 1, .. 7 

2.1210 11,1371 

UAll 
lllll l I 

I wt,, u.· 
•Ill• 

f'fllWE CAil A I e I 1111' .. 0 
DllKQ___ I 

lllMAft<S 

4 MlN a 2Mltl!l ~~ ~WllH!. Miu 

·~MEN I 2MTtl!l ~, lbt•tll:;11.111 

,,, 

,., .. -. 

-- -=·· ~ , 
' -

f 1 

' • 

L 
~ ~ 
I 

' 

I· 

H 
'l 'I· 

I 
I 

'1 

~ 
,, 
-
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~ .. - - - - - -
,A1A.1 ttltl.t./l llMtU.O~t 

HANOt:RS'rAH CONSUi. 1' l N<a st:RVI ~ 
- --- -

\1)"lllU'<fl .l MO UOSAG[ & S.• Ml ~'Yt4hU lU:S 

BA!>~ Ot:iH..tN 
Ol !itlilt' lluN Utilll QTY Gt\OWHI 

All u. 
" 

~llll!P~~J PRO~~~~~! - -
•• 1J1t !'.!!iPAflAl~ 
MPI COANSlEEPllQUORllECU•l1l.IN 1.V.r LA 1 u '"' ..,.., CClRNSIHP llOUCM 11\AN:.tlRl'llMP EA I 0 00 
.... l BAG ~NINl.i MACttlNE (A 10 00 ..... WllWllNu ttOlffR tA I 0 00 ... ., MEUIA 1oAME UP TAt"( E .. 1 0 00 ..... Ml OIA OE lllll; RY PUIW E .. 10 00 .... , M(()IA SllRlllSAllC>N I'\ AN1 (A I 0 00 ..... ORuMEMPTYINGPUW EA 10 00 

""1: tGI lllRl()QE EA 10 00 
SP..U... HEAlER EA 10 00 
ShRAl INlEMChANulk EA I 0 00 
::.t·ttw. COOtER EA 10 00 
tt0l01ku 1U8E EA 10 00 
BAI.ANO: IANI( EA I 0 00 

:;..ud IUTAl ....:01A PRE PARA llON 

~~!:!l~~ 
A.l'I SllGAfl S IERll.&H lA 1 0 00 

AGllAlOtltOR A&O>n: EA I 0 00 .., ~ Pr'\l • ..iYL ACETAr£ sTEi'1•L1~ .... " EA I 0 00 
AullAlvRFOR A80\IE EA I 0 00 .., .. ....... uN1la.ISU1Pt1AlE SllH11ISLH EA I 0 00 
AUllAIORFOR A80V£ EA I~ 00 .., .. SOYA llEllN Oil S1ERll t~ ti EA I 0 00 
AGtlAIOHFOR ABOVE EA I 0 o .. 

Al·!J C.ft.U~ltCP01A!iH 01 Sl~JA -:.1\.Hll ,~LH EA 10 Ou 
AGllAIOHfOH AbO\/'E EA I 0 00 
AIAtll IER E.t. ~o 00 
AIHl'llt:Ftl lloR EA $0 00 
SllAMC.OILS E.t. ~o 00 

Sub 1U1Al li00il111E PREl'Al'\AllON 

~!..l'li~Ll\ IN tt,HA.'4..NTA1~N 
rF 1 tERMENlER EA 311 00 
t•f l AG11ATORFOR A80Vt EA 30 00 
I'll AIR I. SlEAM Sl£RlllStoH EA 30 00 
h4 SHO FERME NIER EA 30 00 
l'I~ AG!1A10RFOR AllOllE EA 30 00 
f'f• SEfU f EAUENlER AIRS I thlL ISlh EA 30 00 
... 1 PilOl FERMENTER EA 30 00 

AGllAIORFOR A8011E EA 30 00 ,.,a CON 1ROl SOitloE EA 10 00 
t'tll FERMENTEROISQ'IARGC PUMP EA 30 00 

AIR COll#'AESSOR EA 30 00 
AIRFll 1'£R E.t. 10 00 
AIR PREFll lER E.t. 10 00 

,;.,s luTAi · PENIClllNfERMEN1A110N 
-~ - ----- --

' ·~\ 

.,. ... ' ~- .. .,,, .. I 

l- - \ - - - - - - -
tllllll 11 UI MAL,NllUIL U:ltil l!illMAll '"' 

I l'l NIC:ll IN Cl · I INIOO Pltlll il'INl.!i 

CUii l'l.lhl.11 l'llill.ll l'lllll.11 IN!illJ 11•~1'N LAB St.Ill· 
WA:ill a1v lJ~,,,;~11 LIJSI UlY Mllll Mllll~ llAIL CUNIRAt:l 
All'U: !<All u:.,• a 1Uuu llNll "~lt'Ut Ut.l.UNll ,., kATF MllR RAif 

OU 1 u 1>4.~'W '":i 1 0 0 
00 10 111.000. 11UU I 0 0 
00 I 0 24.Slll ~·!I 1 0 0 
00 1 0 11~ •• 1 0 0 
00 10 !>l:.!><l !>lO I 0 Q 

00 I 0 111.000 110 0 1 0 0 
00 I 0 2117,!IOO 2YI !I I 0 0 
30 I 0 4.llOO 48 I 0 0 
00 1 0 49.000 490 I 0 0 
00 10 0 oo. 1 0 0 
00 I 0 o: OU I 0 0 
00 I 0 0 OU I 0 0 
00 I 0 0 00 I 0 0 
00 I 0 lll.!JuO 10~ I 0 0 

1~1 u' 0 

uo I U l~ UlJU J!lO I U u 
OU I 0 18.040. 190 I U 0 
00 I 0 21.0UO 21 0 10 0 
00 I 0 14 000 14 0. 10 0 
00 I 0 3!>000 l~O. I 0 0 
00 1 0 18.04(, 190 I 0 0 
00 10 3~.000. l~ 0 I U 0 
00 10 11.040 180 Ill 0 
00 I 0 3~000 3~0 I 0 0 
00 I 0 18040 190 1 0 0 
00 ~o 1.1:.0 Ii' ~o 0 
00 &O 1.190' eo ~o 0 
00 ~o 3.!>00 . 11 & &O 0 

~il 4 . II 

llU 3U 1•11 llUU "'~'\lU lU 0 I 
00 30 811.400 ~2. 30 0 
00 30 11,400 . 214 2: 30 0 
00 30 11, IOO . 4• 3: 30 0 
00 30 18.040 : &11 30 0 
00 30 1.210 2141 30 0 
00 30 J!J0.000 1.0500' 30 0 
00 30 11.040 &1 I 30 0 
00 10 oo, I 0 0 
00 30 120,400 3111 2 : 30 0 
00 30 14,000 420' 30 0 
00 10 1.1&0 .. 111 ID 0 
00 10 1,190 101 110 0 

- -- ---
·-, !1118" 0 

. 

-
I 

lAU 
COS! 

u~• • tl.IUU 

OU 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

00 

OU 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

00 

OU 
00 
00 
00 
00 
00 
00 
00 
o.o 
00 
00 
00 
00 

- ·a~ 

-

. - ... 
!illll· fl>IAI 

UIN!RACI Cotlfli Uli' 1 IOOU '"'' • 1000 

OU ... J 
OU llY 0 
00 2U 
00 •• 00 ~H 
00 1110 
00 llVH 
00 41 
00 410 
00 00 
00 00 
DO 00 
00 OD 
00 10& 

00 n10 

o~ a~ u 
00 110 
00 ;a1 0 
00 14 0 
00 no 
00 110 
00 l&O 
00 110 
00 ,HO 
00 "0 
00 II 
00 IU 
00 17 ~ 

00 HH 

00 4200 
OU 2112 
00 214 2 
00 4U 
00 17 I 
00 211 
00 l,0&00 
00 171 
uo 00 
00 3111 2 
00 420 
00 111 
00 10 7 

-·· -· 
00 2•-· 

. .,.,.,. . - -

- -
I ;••. , , 

- -~ l 
llAIL 

tllll.l.I 

J.n UJ 

I II • 
PlliK. U.U~ I e rn.ll'INO 

.. 
HI-I II 

lllMNO\ti 

INCi l.\11.0 IN Ml' 1 
INC:ll.()1;0 IN Ml'I 
INClllOCO IN W'7 
INCi l.OEO IN Ml'7 

INC IN CON1HOL l'l'li 1k M Ii/(; 

,, 

I 

I 

t j 
I 
I 

I 

1 I 
Ji 
11 
I I 

I 

., , 
f 

,,.....,._ - .. 
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\,U.,. llUt lit. l iWl I lO IDI 

Hl\NOt."RS'rAH OONSlll.TI NG SERVI Cl!:S 
- -- ----~-

t II' I ION .J .-.u OOSAGC & Sf Ml SYN HU llCS r- BASE 
lll Sc.FUl'l ION UNll CHY 

~l,!I~'~!!! ~!'!!~!..'!l!L _ _: 
\)<>-:iTRf A ... REc:oyERY 
ORI HARVEST \IESSEl t.A Ill 
ON AGllATOHFOR AllO\/t EA I 0 
l»U llAk\lt.ST VESSEL OISC.ttAhut: l'llMP EA I 0 
l»\4 ~fll llA TREATMENI VlSSll EA 20 

AGllAlOAFOfl ABOVE EA 20 
Utt~ ROlARY V-'CIAJllFll TlH EA 10 
l»OI fl\ IEREU llAOIH SU'ARAIOH I EA 10 
Ot\1 t1l lERED llAOTH RrCE1VlR EA '0 
Ot .. t'RIWARY OENTMIFUWll fXll\ACfUH EA 10 
Clhi l'tltMARY EXTRACTOR HED ~ EA '0 

°""' Fil lEAEO llHDTH COOlfR EA IQ 
Otill OE t:MUL Slflf:R VESSEL EA 10 
(IHtl OE EMl.llSlflf:R MElERINul'uMI' EA 10 
OHll Sf'fNT llROTH Sl.RGE VESSEL EA 10 
llHl4 SUlPH\.fllC ACIQMAJQ; IA"VlS~ll EA '0 

AGITA 1 OR f Ofl ABOV£ EA 10 
u1H~ SUlPttl.RtC ACID FEED PUMP EA I 0 
UH ti D•l Uftll CAUSTIC VESSEi EA 10 
OH•1 8UTVI. ACETATE HED \IES:Otl EA I 0 
OH ta 8Ul'tl Aa:IATE FEED P~ EA lO 

MH11IER EA 20 
AIR~FlllER EA 20 
ADUl ll\1£ 11£551: ~ EA 20 
AGllAIOHFOA A&UVE EA 20 
K.'OOHUM EA 20 
VACullMPUMP EA 20 
MYCl \ IOM OISCttAH.K ... ._. .... EA 10 
Fu fERlO llADTHOISCltAHGl l'UMI' EA 20 
~NT llhOTHOISCUAHUI: PUMP EA , 0 
811TYI. ACETAlE COOi EA EA 10 
9UTYl ACETAlE Fil 1CR EA 20 
WASUING 'WATERfll TEtl EA 10 

SU8101Al -OOWNST!£AMREC0\1£RY 
-- -· -

' ' '~\ ~ 

-
OlSluN 
uAOWTll 
All'Cl 
~ 

llll 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
DO 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

--- ---

.--~~~~~~~~~~~~------------------............... .. 
-~ 

/Aft' , , " 
, 

.. ' ' 

' - - - - - - -
UHUI fl ()f MAuNlll.ll~ UlSI lSllMAIL lut 

I Pt NIGll IN G · llNl!lO · Ptlli \ ll'INI !l 

CUI& l'UHCtt PL'll:tl l'UliCt1 I IN!iTO INST'N \AO SUll· 
WASTE QTY ll!ilUNll COS! <JlY MIOl l.lllHS HAT~ CJJNTRACI 
All'CE llATI:: u:;s. 10t.1..1 UNIT llSI I'll< U!lli.JNIT .. llAlt MttH RAIF 

Oil 'u ~~-•uu U2 4 Ill 0 
00 I 0 ~u:.o !>l d 10 0 
00 I 0 U.000 140 I 0 0 
00 20 21.000' 420 20 0 
00 20 10.~: 21 0 20 0 
00 10 11,400' 114 '0 0 
00 10 l.OOU 'O 'D 0 
00 I 0 33.800 33 6 '0 0 
DO 'Q 105.000. 10~0 I 0 0 
00 10 14,000 ~ 14 0. 10 0 
00 I 0 3~.000. 3~0: '0 0 
00 '0 10.~: 10~ I 0 0 
00 I 0 1.0UO: 10 '" 0 
00 10 1,000' 10 I 0 0 
00 I 0 14.000' 14() I 0 0 
00 10 1.000 10 I 0 0 
00 10 1.000: 7D' I 0 0 
00 10 4,7&0 41 I 0 0 
00 '0 11.200 . II 2 , u 0 
00 lO 1, 140 I• 3' 20 0 
00 20 l.l!IO ~~ 20 a 
00 20 I, lllO ' 24' 20 0 
00 20 1.000 . 14 0. 20 0 
00 20 3~ 10. 20 0 
00 20 1.000. 14 0: 20 0 
00 20 4.lliO ,~: 20 0 
00 10 4.llOll: 41 10 0 
00 20 4.IOO •• 20 0 
00 '0 4.IOO 48- 10 0 
00 I 0 14 000 14 0. I 0 0 
DO 20 1.1~: H: 20 0 
00 10 I, lllO ' I 2 10 0 

: 

-- --- -- ··--. -- - --- -
' 

8004, 0 

: 

_,,... 

' 
r - - ... - - ..... 

llAIL J•n UI 

llltl.LI l 11 • 

I ~fiiM;' CIWl A I e fir lf'IN<J 
11111 l'l 

lAll liUll· JUI Al 
COS! OONTR.ICI OClllTll HlMNIKS 

u~• • 1000 \Jlll I tlXJO \1:11I1000 

00 Ull n4 
00 Oil !Ill 
00 OD 140 
00 00 420 
00 00 21 u 
00 OD 11 4 
00 OD 10 
00 00 JJI 
00 00 ID!> 0 
DO 00 14 0 
00 00 3~U 
DO 00 10& 
00 00 10 
00 00 70 
00 00 14 0 l'<JI Y t lttt.l 'll:Nli 
00 00 70 
00 DO 70 
00 OD 41 CNtUUN llllll 
00 00 II 2 
00 00 14 J 

' OU 00 u 
on 00 24 
00 00 14 II 

' Oil 00 70 
00 00 14 0 
00 00 8& 
00 00 41 
00 00 •• 
00 DO 41 
00 00 140 
00 00 u 
00 DO 12 

- - ----- ----
00 ieu4 00 

.;' 

--:-._ .. . , 
•,. '·J 

I J. 

.~ j 

. ~ : 
I 
j 

l· ,1 

r 
'I •' 
I 

" 
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l' ~ 

141"11 bt\lllt llMlllU .. , 

Hll.Nll£RSTl'JC CONSUi.TING St:RVICY.~ 

C1l'llC>N.) NOllOSAGf&SfMISYNllllllC:S 

llt:SUW'TION 

H!~~~H rRo~!!!.!tl~!!!~.~·::_:. 
!'(NICI\ IN Pl.-!CATIO!! 

lJNll 

l'l'I Sf'ENT BUTYi. ACl:IATE lllSSEl lA 
AGllA10RFOR ABOllE EA 

t't'~ RICt1 i1U1Yl ACl:TATE lllSSH EA 
AGITATOR FOR ABOlll EA 

WJ 8 .. fERMAICEl.PV£S!ioll EA 
AGllATOAFORABO\'£ EA 

•·•·• 8U1VL ACETATE & 8UHkl1SllHIA: lllS EA 
AGllA10AFOA ABOVE EA 

1·.-~ BUTYl ACETATE & BUFF Ek FUO l'llMP EA 
P+-t0 SECOt<C>"Y CENTRIFUGAi. EXlRACIOA EA 

SE~Y EXTRACIOA FEED PUMP EA 
•. ,.. I RICH PE NIClt IN SURGE 'A: SSE l EA 
1-t'll RICt1 PENIClllN OllUTION llESSH EA 

AGITATOR FOR ABOVE EA 
rt•• BUT ANOL Slfl'l Y VESSEL EA 
Pt'lu PENIClllN Cf!YSTAUSEA EA 

AGllAT..JkFOA ABOVE EA 
..... , , PENIClllN CAYSTALISlR::.1u111w YkS EA 

AGITATOAFOA A801/E EA 
•l PEN•OLIN Fil Tl:A EA 

'"''ll PENIOllN OA'tf.A EA 
AGl1ATOAFOAA80Vt EA 

rt'l4 RICH BUTYl ACETATE fll llH EA 
W1! 81.flEA!>OlUTIONH. Jl'UMI' EA 

BUTVL ACETATE RECOVERY PUW' EA 
CAA80N HED HOPPER EA 
c.N\BONfEEDSalf:WUlNVl:YUH EA 
l\1CH BUTYL AOETAlE tEED PUMP EA 
f IL TEAED &HOTH DISCt1ARllE PUMI' EA 
BUTYl ACET,.1E & BUFFER CONTACT k EA 
SEPARATOR llESSEL EA 
pH MElER SURGE \llSSEL U. 
RICH PENICIUN FEED PUMP 4Mlt1iR EA 
AIC>1 PENIQllH FEED P..-~1A EA 
BIRANOI fllTER EA 
PENIClllN SOl.UTIClN fll Tl:R EA 
VACUUM SYSTEM EA 
81.JT AHOl llESSEL EA 
SOlVENT CONDENStR EA 
Sl'EMT SOl.UTIOH COHOENSER E" 
SPENT SOlUTION PAECONOEN::.l:R EA 
OllERhEAD MlCI U • ATOR EA 
SPENT SOllj£Nl 8'-"GE VESSEL EA 
SPENl SOlllENl OISOUoRGE PUMP EA 
OISlllLATE OOOlER EA 
DISTlllATE FEED PUMP EA 
l!IEIGHER EA 

S\I(! J 0 T Al.: e£"1i(:iliff-P\.RIFa T"'*" 

BASE 
QTY 

l 0 
I 0 
20 
20 
t 0 
10 
to 
10 
I 0 
I 0 
l 0 
I 0 
t 0 
I 0 
I 0 
10 
10 
I 0 
l 0 
10 
l 0 
10 
10 
10 
I 0 
20 
20 
t 0 
10 
10 
10 
10 
I 0 
l 0 
I 0 
tO 
20 
I 0 
tO 
10 
I 0 
10 
I 0 
tO 
to 
10 
10 

-
DESIGN 

OROWTH 
ALl"CE 

11. 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

-
CUT & 

Wt.SIE 
All "CE ,._ 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
QO 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

l' . 1 ... - - - - -
l'UflCH 

QTY 
l'UHC11 
U~SlJNll 

RAlE 

1 0 11.!»f.JU1.1 

10 11~ 

2 0 '4.000 
a 1.ooor 
l 0 48,000. 
10 2•.~ 

I 0 22.400 

:~ :~~1·1 I 0 21.000' 
l 0 4.200: 
l 0 11.200 
I 0 
10 
l 0 
l 0 
1 0 
t 0 
I 0 1.1~ 

1 0 11.4001'' 
I 0 ~8.!>00, 

10 29.l!IO' 
1 0 24.!>00 
l 0 14."° 
1 0 4.800 •. 
2 0 4.160 
20 
10 
10 
10 
I 0 
I 0 
I 0 
t 0 1,400 
l n 3 !Im•' 
10 3.~ll 
:io "' 000'-
1 0 7.000 
10 10.~ 

I 0 14,000 l 10 10.~~' 
10 10.~l 
10 10.~ 

1 0 4.IOO 
I 0 1,000 
1 0 4,800"' 
I 0 1.050 

OHUlHOf MA.;NlllUl U>:ll llHIMAIL lu1 
l'f Nl(~l IN U · IJNlllll l'Hll I lt'IN~!I 

Pl.lliC.11 
COS! 

\JS'a IWU 

,, ~,,_,.· 
8 B ,, 

280 
14 0 ,. 

48 0 
24 ~ 
2~4 
,, 2 

14 3 
280 
42· 
,, 2 ,, ~ 
II 

,, 2 
11 ! 

•• 
17 ! , .. 
"4 
~U! 

2111 
24 ~ 
14 3 
4 I 
8! 
~~ 0 
10~ .: 4. ,, 
41 

1401l 
'4 l 
41;1 
u' 
3!. 

3! 
~...io 

10 

105~· 
10 ! l' 
14 0. 

105 
105 
41 

::1i 
11 l 

11411 

INSTD 
UIY 

l 0 
I 0 
20 
20 
I 0 
l 0 
1 0 
I 0 
I 0 
10 
I 0 
I 0 
l 0 
I 0 
l 0 
I 0 
l 0 
I 0 
I 0 
I 0 
I 0 
I 0 
I 0 
l 0 
l 0 
20 
20 
l 0 
1 0 
I 0 
10 
I 0 
I 0 
10 
ln 
I 0 
20 
1 0 
1 0 
10 
I 0 
I 0 
10 
I 0 
1 0 
10 
1 0 

INSHj 
MIU~ 

UNIT 
RAif 

MllHS 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

LAB 
AAn 

USll'Hi 
MllA 

SUI!· 
CONTRA<; I 
us• UNIT 

AAIF 

- - - - - -
I 

LAii 
COST 

u~• a 1000 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
oo, 
00 
00 
DO 
00 
00 
00 
00 
00 
00 
00 
00 
00 

nn 

liUB· 
GONTl'ACI 
USI I 1000 

00 
Oo 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

.:Cia 

H.llAI. 
COSTS 

1131 I IOOU 

II~ 

•• 
2d 0 
14 0 
410 
24 5 
22 4 
,, 2 
14 3 
210 
42 

112 
11 5 

•• 
II 2 
"5 •• 17 5 

•• 
/I 4 
!>115 

211 ' 24 ~ 
14 3 
41 
15 

;i5 0 
105 
48 
41 

14 0 
14 
41 
14 
3~ 

u 
2JIO 

1.0 
105 
105 
140 
1115 
105 
41 
70 
41 
11 

IMftl 

- .. 

II Alt .... ,. ., ... 
liltLll J , •• 

PRiK CME A •• fllll'INO 
BUlll 

fit.MAICftll 

; 

-

. ~ 
~ 
I 
~ 

I 
I 
I 

J 
J 1 

11 
~ I 

•: 

~ 

1 
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LUA.I. bftt.lll. ll ... llO lllr 

HANl>t:RS'rNI CONSUl.'l' IN<• st:HVI Ct:S 

lU'iH>N .J Nfl(ltlSA<.iE & ~t Ml SYNf)tt llC.S 

lllSUUt'llON 

lOllll'MENI l'ftO<:tl1uLNT•-..nld 
~ ..PA.P!ANT--. ------ ---· - --

Al'Al PENK.ll IN MME lf' TAN .. 
AGITATOH FOR ABOVE 

,...~ SCKWFHOER 
., ·Al P£ NIOl IN OIS01Nlut: l'UMI' 
" M El'tlYME REACTOR 

AGITATOR FOR ABOVE 
"''A) ENlYME RECOl/£RY Fii Ith 
........ ENZV...: RECO\IERY fELOPut.lt' 
,...A1 EllAPORATORFEEO TANI( 
Al·Aa CRVS 1 Al. ISER FEED PUMP 1ul Al<l 
Al'Aa atYS1Al ISER 

AUllAIOHFOH AllO\lt 
"''A l\I II( I 1 t II llh/WASHtH 
"''All FLUIU &OOR'l1:R 
"'·A1Z EVAl"\JilAlOR 
At-All fVAl'ORAIOfHEEO l'UMI' 

~<•ti 1u1Al f Al'APlANT 

llNll 

lA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
u 
EA 
EA 

t:QUI l'Ht."H'l' PROCURutENT SlfHA~Y 
sue lOTAl. . MEOIAPflEPAAATlON 
Su8 101AI. AOOITl\IE PflEPNV.Tll>N 
s .. B 101AI. P(NIClllN FERMENIATl!.m 
SuB 101AI. OOWNSTllEAA.IAECOVERY 
S•l8101Al l'tNICIUNPll\lflCAl10N 
Sua 101Al. IAPAPlANf 

SUti lulAl hO~lti:ll tlASl.ll 

..,, , vw ..,,,..:; MECl<AN•CAl 11AN011N" 

UTl\lllES 
Aauw PO"oM;R GtNERATION 
Al.!OW OUSl ElClRACTION 
Al.LOW CONOITIONINGSVl>llMS 
Al. l OW BAGGING 8 PAI lE T1SLNG 

DOSAGE SECTION 
SEWI SYNTHETICS 

I'S 
PS 
PS 
f'S 
I'S 
PS 
PS 
P9 

SUll l01Al. 11141DO!llON10 fl0WSl1El(l'S 

Al LOW· Clfr.ittll'PING tll'lo. 

TOTAL BQUIPltBNT PROCUREH):NT 

.. 

bA!.l 
QTY 

10 
1 0 
10 
10 
to 
I 0 
t 0 
10 
t 0 
to 
20 
20 
tO 

'0 
1 0 
to 

'u 
tO 
10 
'0 
10 
10 
tO 
10 

-
UlSIC.N 
Gnowr11 
All'~ ,.. 

OU 
00 
00 
00 
00 
on 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

00 
00 
00 
00 
00 
00 
00 
00 

-,.. 

I -
CUI & 

WASTE 
AIL 'GE ,., 

uo 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

Ou 
00 
00 
00 
00 
00 
00 
00 

~· ,/, "" ' " 
l' - ' - - - - - -

l'IJlit..11 
QlY 

I 0 

tO 
10 
1 0 
1 0 
1 0 
1 0 
I 0 
10 

'0 
2 "I 

1 u 

'0 
I 0 
I 0 

•'••1l .. tt 
U!i,UNll 

HAIL 

11 :WJO 
1.1!>0 
4.200 

41 l>OO 
2dOUO 
14.000 

1 l.!I00,·1 
14.3!>0 j 
10.llO :: 
3.!IOO ' 

10 !IOO 
~.2!>0 

1.1401·1 bl IXlO . 
24~:I 

1 1 
0001' 

I 0 IO.uoo1: 
1 0 4 141 llOO ,, 

1 0 INC 
10 NM 
to NM 
10 NM 
I 0 N.fl 
10 NM 

UHULUOt- MAUNlllUl (A.l~I t.!.llMAU:. fuf 

l'l NIC:ll IN Ci llNll!Cl 1'11111 ll'INI' S 

l'IJliCll 
CO'~l 

l·:..,a 1UUU 

II~ ...... 
42 

418 
280 
14 o., 
II 5 
14 3 
101 
3~ 

~10 

to 5 
7 1 

blO 
24 5 
10 

2119 3 

/::t\ 0 

28J 4 
~.!1~2 

bb04t. 

IM88 

Mll:; 

~.~JI o,, 

100 
4,1411 

00 
00 
00 
00 
00 
00 

4.211 It 

1114 8~ 

IU.nl7 

IN!.i10 
UIY 

I 0 
I 0 
1 0 
1 a 
, 0 
10 
I 0 
1 0 
I 0 
1 0 
20 
20 
10 
10 
I 0 

I 0 

I 0 
I 0 
1 0 
I 0 
10 
I 0 

lf4~T N 
Mlltl 
UNIT 
AAlf 

Miiii!; 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

0 

0 

LAB ~ Sul! 
tlATl CONTHAt..1 

u:;u•t ii usa llNIT 
MllR flAIE 

' 
_.,... 

-· ~-- .. 

r 
,,.~. •\' :,~, 

- - .. - - ~ ,, .' ...... -
I 

IAll 
1;os1 

U~I a HAJU 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

00 

00 
00 
00 
00 
00 
00 

00 

00 
00 
00 
00 
00 
00 
00 
00 

00 

00 

00 

!;UU· 
1.lJNlM<.I 
LJ!;a • 1000 

U<I 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

00 

00 
00 
00 
00 
00 
00 

00 

00 
00 
00 
00 
00 
00 
00 
00 

00 

OD 

00 

TOIAi 
cos rs 

us• 1 IOOll 

17 ~ 
II 
42 

471 
210 
14 0 
17 5 
14 3 
101 
3~ 

210 
105 

1 I 
lo.JO 
24 5 
70 

2t8 3 

l~ICJ 
2a34 

2,!111112 
8llO 4 ..... 
28113 

&,5JI 0 

700 
4,141. 

00 
00 
00 
00 
00 
00 

4,211. 

17411 

10,7~3 7 

-- - .. 

llAll .J•U U•' 

tlllll 1 4 Ill • 
IPH1ME.' CAI.IE 'I. fllll'INU. 

111"1 ll 

hi MAIO\!; 

FHOMBllUT I 
tROM SttEEl 1 
FHOM SllEEI I 
FHOMSllEEI 2 
FHOMSttEET 3 
FAOM S11EU 4 (llllli Sltll 11 

MISC ttOIS I !I/GAN THll S el< 
BEE SEPARATE ESTIMATE 
INC IN UTILITIES 
NOT RE QUIHtiO 
NO! REOUIHED 
NOT REQUIRED 
NOT HEOUIRED 
NOT REOUtAEO 

,,, 

:~ j 
I 
f , 
i 

4 

I J 
~I 
' 

'i , 
l 

1 
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U•AL llHtlll 11 ... llU .. , 

HANOF.RSTNI CONSUi.Ti NG St:RVI Cl!:S 

lll'llUN 3 NO OOSAUl & SI Ml SVNllll TICS 
BASE Dt.SIGN 

utsCHIP I ION UNll QTY GROWltl 
All'CE 

.... 

flJ! ! ~.JERIAl PAOc~ME!!! __ 
PIPING LOT 10 uo 
El ECTlllClll. 101 10 00 
INSTHUMENIAllON 101 10 00 
COMMISSIONING Sl'Aiil. :i 101 10 01' 

sue TOTAL BUI.II MAllh•Al s 

4l l OW Cll-."SU~tNQ ~.,.. 

'l'OTAL BUI.It KATERI AL PROC URDI Dn" 

00NSTRUC110N i SUIHX>NTRACTS 
--~cw'NiCAlfliCi'.aN·--- --- IUI IU OU 

PIPING FAllAICATE.ERECI 10N LOI 10 00 
SlEEl Slf'PL Y,fAllAIC.AlE.ERt.CllON 101 I 0 00 
E & 1 INSIAUJlTION LOI 10 00 
F & Q Slll'l'I. Y.ERECllON LOI 10 00 
'"Sl.llATION Sl.9-CONTRA<,;l LOl 10 00 
l'AIN11Nu SUl-OON1RAC1 LOT 10 00 
U>NlAOl SYSTEM SUBGONIHAC~ L01 10 00 
S1IE ESIABLISHMENl.ENABllNG INU111 PS 10 00 
Clllll S !au&<X>N 1'1'ACT PS 10 DO 
Pll ING sue CONT ACT EA 20000 00 
llUllOINGS Sl.9-cot<IHAC I M2 l.1:.00 00 
SCAFFOU>ING Sloe CONT~! PS 10 00 
CAANI: HIAE PS 10 00 
PRECOMUISSIONINu LOl 10 00 

TOTAL CONSTRUCTION " SUll -CO! ~-~~s 

-~ :-::- MliKiRl\l>PoRT !lQ!!Ji'AC\'i--~= 
llENOOA AEPAESENT AYNES PS I 0 00 
PROCESS UC:ENSES PS 10 00 
ENG Sl.A'ORT Ol.lllNG CONSlN PS 10 00 
CONSULT ~TS & SlLCES PS 10 00 

TOTAL KINOR SUPPORT 00::!' ~2'-~ s 

I ' ~ 
., -.. _ __... 

l'\ 

- . ..-. ,.. 
' .... ' 

, 
"" " I ~/,_ 

\ - - - - - - - - - .. - - ... 
Ollllltl OI MAC,NITlll(. COST l!iTIMAIL tur 

I Pf NIC'JI IN 0 · lJNIOO · Pllll I ll'INr !i I 
CUI& PURC:lt PUH<:.H PlJHCH INSl'O INSl'N I.All SUB· 
WA!ilE OTY ll!>$lJNll COST CJlY MllH Mt1UU HATE CllNTHACl 
AlL'CE HATE USI a 1000 UNIT ll!llf'Ett USIUNll 

.... HATE MllH RATE 

uo I 0 1.4"'1 J I 0 0 
00 I 0 814 8 I 0 0 
00 I 0 c.4312 I 0 0 
00 I 0 2183' I! D 

~.OllJ I ' 0 

c!M 1 0 

' 

~ . .M64 0 

UU I U uu: I U aJ.blO ~~ u 
00 I 0 00, I 0 ll0.604 2~ 0 
00 I 0 2420' ID ;!4,11U 2~0 

00 10 00' I 0 12,:144 2~0 
00 I 0 lbl 3: I 0 4,033 2~ 0 
00 I 0 oo: I 0 D 3~3.21111' 
00 I 0 ' oo· I 0 0 71,000 . 
00 10 oo: 10 0 l.110,000 
00 I 0 Do: I 0 0 2:.0,000' 
00 I 0 00 I 0 0 323.200. 
00 ~.woo oo: 2,llUO 0 0 110 
00 l, 1:.0 0 00· l, 1:.0 0 0 1,07~: 
00 ID 00 I 0 0 210,000. 
00 I 0 00 I 0 0 121,000 
00 '0 00 '0 !1.11~1 c~U 

' 

4033 c30,412 

00 I 0 OD, 10 0 HI0,000 
00 10 00 10 0 H4,076 
00 10 00 I 0 11.000 llCIO 
00 I 0 00 10 2,000 le:IO 

00 1,000 

LAB 
COST 

U~t • 1000 

00 
00 
00 
00 

00 

00 

DO 

IMO 2 
2,0188 
IO~O 

c,0611 
1001 

00 
00 
00 
00 
00 
00 
00 
00 
110 

'40 6 

6.74".I 

00 
00 

MOO 
:uoo 

1100 

SUll lOf Al 
GUNIRAc.;I COSTS 
UUI a UIUIJ 11911 IDllll 

OU 1,462 J 
00 .,.. 
00 2,437 2 
00 2113 

OD ~.083 7 

OD 2!M 7 

00 ~.:1414 

uu M02 
00 2,0188 
00 147 0 
00 2,0618 
00 2822 

3<!32 »32 
710 710 

1,1100 1,1100 
2:.00 2:.00 
3232 »32 

1,020 0 1,0200 
3,317 6 3.317 6 

2110 2110 
1~0 IHO 

00 1406 

7,WI '3,1110 

1200 1200 
1164. 1 6&4.1 

00 MOO 
00 :uoo 

'74.1 1,1144 I 

....... , .... 

UAIL 

&1t1U 

.i.11 ll,' 

~" .. 
PHiMl CAU~ A I e. flllt'INO 

ou1n 

f41.MAllK5 

Ol:PENOANI ON 8111: 
DEPENDANT ON SllE 
OEPENOANl ON 811E 
IEE IEPARME ESTIMA!t 

I°' af'fl()a&li EQUIPMENT 

,, 

I 

-- -:-. ., " . , . -_: ~ 

.l 
f · 
" I 

I! 
~ ' 

'i 

~ 

~ 
~ 
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HANOF.ASTAM CONSUl.T I NG SY.RVI Ct:S 
--- -

'11· I h U4 l NU OO~AtiE & ~l Ml ~i YN I Ul 11CS 

llA:.E 
lll~hUN \tl<tl !.HY 

~ ~\!'!'(>RT-OO~H!~9!! ---
CONQ.PTUAL ENGINEERING .. ~ 1 u 
otlAll lNQINEtRINQ · NATIONAlii 111\S 1 0 
CltlAll ENGINEERING EllPAlS llHS 00 
CONSlRUCTIONSl.PVN NA110NAI li llHS , 0 
CONSIA11CTIOH$uPYN EXPAlS llHS 00 
CO ...... SSIONINC. NA llUNAI S 1111S 10 
CO..-SSIONIHQ UPAlS llkS 00 
COMMISSIOHING lAADtS 11HS I 0 

1'0TAL MAJOR SUl'PORT COH'l ltAC'l s 

lvlAI t.:.iUll' .of:Nl PAOCl.t<tlollNl 
l 01 Al llA.1! W. TEMIAI. PflOQ.flE Ml: NT 
101Al CONSTRUCTION & SUIO'.>NTMCl:i 
101AL IMNOfl Sll'l'OAl CONTRACTS 
IOIAL lo\.UORSIA'OAT OOkll\AClS 

TOTAL COST BSTillATB - Bll CL C ONTU 

t ' ~ 
"- .. ~ 

,.,, 

-,. 
4~ 

- - -
OClilC.N CUI& Pt••cu ~utu;tt 

111\0Wllt WASIE arv ll:ilUNtl 
All 'ct All 'LE HAIE 

" "" 
uu uo 1 u 
00 00 10 
00 00 00 
00 00 I 0 
00 00 00 
00 00 1 0 
00 00 00 
00 00 , 0 

I 

GEHCI !S ' J s~ "lOM 

,,. 
l• 

" " 

' - - - - -
Ulllll.llUI MAt.Nlllllll Ul!ll LUllMAH fur 

I Pl NIUllN 11 llNl[ll) · 1'1111 lll'INI !I 

l'1~t1:H INSro IHSl'H IAll I.Ult 
CCJ!lt OIY MttH l.OO•!i HAll C.UHlRAt;I 

ll:.iS • 1UUU UNI! IJtiSPlh Ulil llNll 
HAil MllA HAif 

1111 Ill It.OW /I ~ 
00 10 0 300 
Oil 00 1111,0UO 11110 
00 I 0 l,800 300 
00 00 ~.100 12 0 
00 I 0 l.IW 12 0 
00 00 Jt2 300 
00 I 0 II. 700 300 

OU 11.•U.4.l~ 

I 

1u.n:. 1: u 
5,:MI 4 · 0 

4Dl3. ~J0.412 
00' 1,000 

OD: tbt,432 

: 

111,4/H: 401,111>4 

__. 
. - "="'•f .. 

' • , 
t ~ ,- .... ·.,,,,,. '"f, {! 

- - - - - -. - :l 
I 

IAll !iLJtt TUlAI. 
cosr WNlflAl.I CX>Bl8 

LJUSa HJW U'JI 1 IOOU 11!11• 1000 

11111 ~ Ull lllb ~ 
00 00 00 

7,2llO 0 00 l,;ftlO 0 
IOIO 00 IOIO 

2.1314 00 2. 1314 
224. 00 224. 

14 OD 14 
J~I 0 00 3~1 D 

10,111 w Ull 10•11 .. 

: 

: 

: 

: 

DO 00 10,123 7 
00 00 5,:1414 

&,Ill I 7,!la2. 13.-0 
1700 114 I 1,1144 1 

ID,1771 DO ID.1171 

11,!Wllll l,iiOI U 42, 1112 t 

-- .. 

UAIL 

liltlll 
·'•'· .... 

• tf a 
if'Riliii£ CA:lt A I e HI ll'INO 

111•10 

l<LMN<K:I 

4 Ml.N 1 Jlolfll!l Clf 4Ult<ft:i/Mlll 

16 Ml:N 1 llolfllli JUI <IW!lh~l ... 111 
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I 

I 

I l 
11 
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Lu.a llUt llL l ... ,kl> htl 
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Hl\NOF.RSTM CONSUi.Tl NG st:1tv1 Ct!S 

\•t"la•N I t •• • ... .,,fl s~ 
llA:.t 

Lll:.UW'llUN \tNll QTY 

t~l'!r~~! ~Ct!!;~!.H ___ 
., OIA PAI PAR!ll()!j 
MPI CORN SlEEP llUUOH hll.ll'llON IANI tA IQ .... , COHN S llEP I IQuOtt 1 RAN:.f EH l'UMP EA 10 
.... 1 8AG°"NINU llAClllNI: EA I 0 ...... W( IUIUN<l llOt'PfR EA I 0 .... ~ r.t(OoA MAllE ~ 1ANK EA I 0 ....... r.tE OIA ot l lvt HY PUMI • CA 10 
lo,li·I Mt: [)IA S 1~HlllSA hON h AU I EA 10 ...... OHuM Etll"IYING ~ EA 10 

WI: ll>ttl!H<OYI: ff, '0 
$f'IMAL t1tATEH EA 10 
St'IMAl INIEHQ ...... W.H EA I 0 
~ <:.00l£R EA 10 
''°" OoNC. lu8E EA 10 
lllolANC.i lANI( EA I 0 

!.iouU TUIA.I. ..._OeAPHlPAkAllON 

!: ~2!.!!..!l ~ ...... f t()!,t I 
Al'I SUGAR SlEfllll!kH lA I u 

AGtTAl~FORA8C>•t: EA I 0 
A,:·"' PttlNYI ...:fl ATE STEh111:.lH £A 1(1 

AutTAllJHFOR "8011£ EA I 0 
.... J AMMONM.~ SUlPH•lE: ~h.1tu l::,,.L~ EA 10 

A.AllAIOhfOR ABOVE EA '0 ...... SOYA 8£AN Oil SlU\111:.t:tt EA I 0 
AGllAIOHfOR AllOVE EA I 0 .. ,., CAUSlt.: POTA:iH 01 S\.iUA ~ll.Hll 1!.aLt1 EA '0 
AC",.IAIORFORAllOvE EA 10 
AIRhl llR EA ~o 
A1H.-F1lltH £" so 
SllAMCOllS EA so 

::;ue 101AL · .OOOTlllE PR{PARATION 

U, .. l\:•! •!!f~~NlAT!Q!j 
Pf I FERMEN1ER EA ;io 
l'>J AGl1"10HFOR A80vE EA lO 
l'f l AIR & STEAM SlEAIUSUI u lo .... SUO ftRMENlER u lO 
PH AGl1A10RFOfU80VE u 30 
f'tl SEEOHRMENftA AIRSllHl11SlH u lO 
Pf I Pll.01 fERllENftR EA 10 

AGllAlORFOR ABOVE EA lO .... CONlROI. aott:..: EA '0 
f'tl FEllMEN1EADISOWICX PLIMi' EA lO 

AIR OOWMISOA EA 30 
AIRFll. ftR EA 10 
AIR PAffll llR EA 10 

"''ltl TOTAi · PENO_l.Wff-NUTION 
-- - --

. ' ~ 
.'I\ 

-
(ll:.luN 
UllOWllt 

All "Cl ,. 

OU 
00 
00 
00 
00 
oo 
00 
00 
00 
00 
OD 
00 
OD 
00 

uo 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

- ,. 
~~ ,,,. ' ~ 

~ - - - - - - -
lllllll 11 OI MAliNllllll UHll UlllMAIL lur 

I t~t NILll IN U · 1 .... 101) f-llllllt'INl 9 

CUI & l'UllC.U t'1.:tu .. 1t l'llHCll INSl"O INSIN IAll SUll· 
WASI[ QIY U!.I \INll ~0:;1 UIY Mllll 1.11111:. HAit l.llNIRAl.I 
Ail "l.E RAIL 'J!.JI • IOlA) UNIT ll!.il,.,lt1 U' ... UNll ,. RAI( Mllll llAIF 

uu I U 111 •uo VI• I U u 
00 I 0 110000 110 0 I u 0 
00 I 0 l~UOO 3~0 I 0 0 
00 I 0 12 :IOO 12 ~ I 0 0 
00 1 0 111.!IOO IU ~ 1 0 0 
00 1 0 110.000 1100. I 0 0 
00 Ill ~2~.000 42~0 10 0 
00 I 0 1000 10 I 0 0 
00 10 10.000 10 D 1 0 0 
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COALBREEZE LIMITED for 

MANDBRSTAM CONSULTING SERVICES 

BUILDINGS - PENICIUN G - UNIDO - PHILLIPINES 

BUILD ITEM OPTION 1 
TYPE DESCRPTION M2 $RATE $ x 1000 

2 RANSFORMER SUB-STN 25 2,500 62.5 
1 ~ERMENTATION 1,000 2,000 2,000.0 
2 EXTRACTION 400 2,500 1,000.0 
2 5-APA 400 2,500 1,000.0 
3 =>1LOTPLANT 100 1,500 150.0 
3 LABORATORY 150 1,50,:> 225.Q 
3 OFFICES 150 1,500 225.0 
2 COMPRESSOR HOUSE 100 2,500 250.0 
2 SOLVENT RECOVERY 50 2,500 125.0 
1 IN ARE HOUSE 400 2,000 800.0 
2 DOSAGE 300 2,500 750.0 
2 SEMI- SYNTHETICS 300 2500 750.0 

TOTALS - W.EUROPE BUILD 3375 2174 7 337.5 

LAND REQUIREMENlS M2 10,000 
No. OFF PILES@ 1/5M2 2,000 

BUil 
TYPE M2 No. FF x 1000 

2 25 1,250 31.3 
1 1,000 1,000 1,000.0 
2 400 1,250 500.0 
2 400 1,250 500.0 
3 100 750 75.0 
3 150 750 112.5 
3 150 750 112.5 
2 100 1,250 125.0 
2 50 1,250 62.5 
1 400 1,000 400.0 
2 300 1,250 375.0 
2 300 1 250 375.0 

3.375 1.087 3. .8 

' ., 
' - - - -

OPTION2 
M2 :i RATE $ x 1000 

20 2,500 25.0 
0 2,000 0.0 
0 2,500 0.0 

400 2,500 1,000.0 
0 1,500 0.0 

50 1,500 75.0 
50 1,500 75.0 

100 2,500 250.0 
0 2,500 0.0 

200 2,000 400.0 
300 2,500 750.0 
300 2500 750.0 

1 420 2342 3 325.0 

4,970 
995 

-

M2 
400 

1,000 
400 
400 
100 
150 
150 
100 
50 

400 
0 
0 

3150 

10,000 
2,000 

M2 
400 

1,000 
400 
400 
100 
150 
150 
100 
50 

400 
0 
0 

3.1 

... - -
DATE 

SHEET 

OPTION 3 
SRATE 

2,500 
2,000 
2,500 
2,500 
1,500 
1,500 
1,500 
2,500 
2,500 
2,000 
2,500 
2500 
2151 

No. OFF 
1,250 
1,000 
1,250 
1,250 

750 
750 
750 

1,250 
1,250 
1,000 
1,250 
1250 
.o 5 

Fcb-92 

1 OF 1 

s x 1000 
1,000.0 
2,000.0 
1,000.0 
1,000.0 

150.0 
225.0 
225.0 
250.0 
125.0 
800.0 

0.0 
0.0 

6 775.0 

><1000 
500.0 

1,000.0 
500.0 
500.0 

75.0 
112.5 
112.5 
125.0 
62.5 

400.0 
0.0 
0.0 

3.387.5 

BUILDING TYPE 1 = STEEL FRAMED, CLAD WALLS & ROOF, UNINSULATED, CONCRETE FLOOR, ACCESS DOORS FOR 
EQUIPMENT, STEEL FRAMED SUPPORTS FOR PROCESS VESSELS, STD ELECTRICAL EQUIPMENT. 

BUILDING TYPE 2 = AS 1 ABOVE BUT EXPLOSION PROOF ELECTRICAL EQUIPMENT. 
BUILDING TYPE 3 = STEEL FRAMED, BRICK WALLS, CLAD ROOF, INSULATED, AIR CONDITIONED. 
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COAl BHEEZE LIMll LO tor 

H A N f) H R S 'I' A H C 0 N S ll I. 'I' l N <; S I•: U V I C I•: S 

UTILITY fQlilPMENT - PENICIUtJ G - UNIOO - Pttll.LIPINES 

ITEM ITEM OPTION 1 
No DESCRIPTION CAP No. OFF $ x 1000 

Ul !STEAM BOil ER 10T/llR 2 uao.o 
U2 TRANSFORMER SUB STN BMW 1 166.li 
U3 !SOLVENT DISTILLATION UNIT 1T/HR 1 170.0 
U4 CHILLED H20 REFRIGERATOR 3MW 1 850.0 
us BRINE REFRIGERATOR 2MW 1 425.0 
Uti COOLING TOWER 1700M3/ll 1 850.0 
U7 LIQUID NITROGEN COOLER 150KW 1 255.0 
UB COMPRESSOR tiullNM3/D 1 1, 188.6 
U9 H20 TREATMENT PLANT 60M3/HR 1 425.0 
U10 Sf AN~BY DIESEL GENERATOR 500KW 3 UOu.7 

iOTALS W EUROPE BUil D 5,916.9 

ITEM ITEM OPTION 1 
No. DESCRIPTION CAP No. OFF $ x 1000 

U1 !STEAM BOILER 10T/HA 2 476.0 
U2 fRANSFORMER SUB STN BMW 1 1 Hi.6 
U3 !SOLVENT DISTILLATION Ul~IT H/HR 1 119.0 
U4 CHILLED H20 REFRIGERATOR 3MW 1 595.0 
us BRINE REFRIGERATOR 2MW 1 297.5 
U6 COOLING TOWER 17aOM3/H 1 595.0 
U7 LIQUID NITROGEN COOLER 1saKW 1 178.S 
ua COMPRESSOR 66aNM3/D ·1 832.a 
U9 H20 TREATMENT PLANT 6aM3/HR 1 297.5 
U10 iSTANDBY DIESEL GEN~RATOR soaKW 3 634.7 

TOTALS FILIPINO BUILD 4,141.8 

• ·. \ • 
"' 

' 
" I 

' - - - -
OPTION 2 

CAP No. OFF $ )( 1000 

2T/HR 2 226.7 
1.5MW 1 31.2 

N/R a a.o 
2aoKW 1 11a.o 

'<!MW 1 425.a 
500M3/l 1• • 1 283.3 

150KW 1 255.a 
N/A 0 o.a 
N/R a a.a 
N/R 0 o.a 

1 391.2 

• • - EST 

OPTION 2 
CAP No. OFF $ )( 10oa 

2T/HR 2 158.7 
1.5MW 1 21.9 

N/R 0 o.a 
2aOKW 1 119.a 
2MW 1 297.5 

50aM3/H* • 1 198.3 
1saKW 1 178.5 

N/R a a.a 
N/R a o.a 
N/R a a.a 

973.9 

-

t - .. -
CAP 

10T/HA 
BMW 
1T/HR 
3MW 
2MW 

1700M3/H 
150KW 

660NM3/D 
60M3/HR 
500KW 

CAP 

10T/HR 
BMW 
1T/HR 
3MW 
2MW 

11aaM3/H 
150KW 

66aNM3/0 
60M3/HR 

SOOKW 

DAlE 

SltEET 

OPTION 3 
No. OFF 

2 
1 
1 
1 
1 
1 
1 

1 

1 
3 

OPTION 3 
No. OFF 

2 
1 
1 
1 
1 
1 
1 
1 
1 
3 

....... -d--

_,_. "--· -
I ~"· .,l 

- ...... -
Jan !.12 

1 OF 1 

$ )( 1000 

680.0 
166 (j 
11a.o 
85a.o 
425.0 
850 Cl 

JI 
I, I 

255.0 
1, 188.6 

425.0 
9a6.7 

5916.9 

.c, 

$ )( 1ooa 1! • 
476.0 
116.6 
119.0 

': .j 

1! 
f. 

I 

595.0 I 

297.5 
595.a 
178.5 
832.a 
297.5 
634.7 

4 141.B ' 1· 
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UlllDO PEllCILLll PROJECT : OPTIOll A Appendix 10·11 

PROJECTED IALAICE SHEET 

Year 

ASSETS 

1. Fixed Assets 

- Lind 
• Buildings 

- Plent & lllachinery 

• Vehicles 
• Service Equis-nt 
• lntengibles 

2. Current Assets 
. Acc~ts Receivable 
. Inventory 

- Cash in Hind 
. Cash Balance 

LIABILITIES 

1. Equity Capital 

2. Revenue Reserves 

3. Terw1 Borrowings 

in Pesos •ooo 

1993 1994 1995 1996 1997 1998 1999 

706,540 1,506,540 1,471,810 1,361,891 1,240,035 1,096,702 951,909 

20,350 20,350 20,350 20,350 20,350 20,350 20,350 

90,983 454,914 432, 169 409,424 386,679 363,934 341, 189 
63,315 531,255 542,836 514,266 415,696 457, 126 428,556 

0 6,930 5,544 4, 158 2,m 1,386 0 
0 12,870 11,583 10,296 9,009 1,722 6,435 

208,758 439,121 373,647 280,235 186,823 93,411 0 

383,406 1,465,440 1,386,129 1,238,729 1,091,329 943,929 796,530 

0 0 17,837 25,493 30,811 31,614 32, 192 

0 0 61,997 91,476 112,266 116,228 118,956 

0 0 5,847 6, 193 5,629 4,931 4,231 

323, 134 41, 100 0 0 0 0 0 

323, 134 41,100 85,681 123, 162 148, 706 152,m 155,379 

706,540 1,506,540 1,471,810 1,361,891 1,240,035 1,096,702 951,909 
================•z:::ss::::s::::::zsss::s:s•sssssasazzssa:ssss•==•==••=•• 

6n,894 6n,894 6n,S94 6n,894 6n,S94 6n,S94 6n,894 

0 0 <280,578) (558,326> (812,105)(1,034,335)(1,224,849) 

• foreian Currency Loan 33,646 833,646 938,786 751,029 
45,824 

563,2n 
30,549 

375,515 
15,274 

187,758 
0 • Local Currency Loan O 0 0 

4. Current Liabilities 
• Acc~ts Payable 
• Cash Shortfal I 

··--·-··---------······-------------------------------------------------
33,646 

0 
0 

833,646 938,786 

0 
0 

12,402 
128,306 

796,853 

19,694 
43o,n6 

593,821 390,789 187,758 

24,730 25,359 25,766 
760,695 1,041,995 1,290,340 

-----·······················-·················-----··-·················· 
0 0 140,708 450,470 785,425 1,067,354 1,~16,106 

··················································--·~···········-······ 
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APPBllDIX 10-11 

pROJIC'l'ID BAI.NICI SllQT : QPTIOI A 

1. Assets 

1.1 The figures quoted in respect of fixed assets reflect the 
value of the project investment by individual category, net 
of depreciation calculated at the rates specified in section 
7.1 of Appendix 10-9. 

1.2 The figures quoted in respect of accounts receivable, total 
inventory and cash in hand have been taken directly from 
the schedule detailing the working capital requirement in 
each year presented at Appendix 10-4. 

1.3 For the purpose of the financial projections, it has been 
assumed that all cash surpluses reflected in the cash flow 
table at Appendix 10-10 would be retained as cash balances. 

2. Liabilities 

2.1 It has been assumed that there would be no change in the 
shareholding structure and, more specifically, no further 
increase in the issued and paid-up share capital to that 
detailed in the initial financing plan. 

2.2 The figures quoted in respec~ of revenue reserves have been 
taken directly from the net income statement presented at 
Appendix 10-9, and reflect the accumulated loss position of 
the project. 

2.3 Provision has been made for the foreign and local currency 
loans to be drawndown as per the initial financing plan 
detailed in Appendix 10-7, and to be repaid as specified in 
the cash flow table at Appendix 10-10. 

2.4 The figures quoted in respect of accounts payable have been 
taken directly from the schedule detailing the working 
capital requirement in each year set out in Appendix 10-4. 

2.5 The figures quoted in respect of the cash shortfall have 
been taken directly from the cash flow table presented at 
Appendix 10-10, and reflect the accumulated cash deficits 
of the project. 
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I UMIDO PHICILLll PltOJECT : OPTICll A 

Appenclill 10-12 

I 
CASI fLCJll TAILE : TOTAL llNESTllEllT 

in Pesoa •ooo 
---------------------------------- • 

... 4 
Yeer 0 2 3 4 5 

' ' CASI llfLOWS 

I 1. Sales lewrues 0 155,965 347,118 

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

I CASI CllTFLOWS ( 1,465 ,440) (355 ,4Cll) <336. 109) (390,243) (382,806> 408,028 

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

- I ( 1 ,465 ,440) (141,368) (30, 189) (20,508) (3,438) <2, 199) 

0 0 0 0 0 796,530 
2. lesict..l V•lue of Assets 

I 3. Oper•tine Costs 0 <214,040) (305,920) (369,735) (379,368) (386,303> 

,. I ;' 

0 0 0 0 0 0 

( 1, 465 ,440) (199,443) (81,489> (64,768) (34,9811) 775,656 

4. torpor•te T.x 

NET CASll FLOW 

\ I 
:::zs=az:~:z:samss~zmmas:ss:ssa~sz.s:zzsss 

-17.41 lntern.l late of Return 

I Net Present V•lue a 19S c1,194,4n> 

·~ ~ . I C~l•tive let Cesll FlClll (1,465,440)(1,664,1113)(1,746,372)(1,811,140)(1,846,128)(1,070,472) 

~ - I 
I 
I 
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I llllDO POICILLll PttOJECT : OPTIOM A app.ndix 1D·12 

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

I 
I 
I 

CASll FLOW TAllf : EClllTT CAPITAL 

,..,. 

CASH llFLCIWS 

1. sales 1--.-

in Pesos •ooo 

' D 2 3 4 5 

' I 

0 155,965 254,620 325,475 347,111 367,621 

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

I 
CASll Cl!T FLOWS c6n,194> (289, 143) c5n,m> (634,116) (625,680) 112,756 

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

- I 1. Equity 54Dcl"iption c6n,194> 0 0 0 0 0 

I 2. leplec~t Jnvestmnt 

3. lesicial Value of Askts 

0 0 0 0 0 0 

0 0 0 0 0 796,530 

"' 
; I 4. Debt Service :Repe,_-.ts 

. Foru La.n 0 0 (117,757> (117,757> <117,757> (117,757> 

- Local LMn 0 0 0 (15,275> (15,275> (15,274) 

' I 5. Debt Service : Interest 
. forea LMn 0 (75, 103) (67,592> c52,5n> (37,552) (22,531) 

~ I 
. Local LMn 

6. Operatint Costs 

0 0 (11,456) (9,547) (5,721> (1,909) 

0 <214,040) <305,920> (369,735) (379,361) (316,303) 

.~ 
'~ ~ I 7. Corporate Tu 0 0 0 0 0 0 

~ 

I 
llE T CASll FUii c6n,194> (133, 178) <311, 105) (309,411) <277,162) 5~,314 

:sss::s:zssz:ssssscss:s:::szss:ssssaa:s:ssa:sssssssass:ss:s::s 

I Internal Rate of Return 

Met Present Va ue i 19% 

·32.4% 

(925, 189) 
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APPBllDIX 10-12 

CN)B FLQIN TABJ.J§ : on'IOll A 

1 . Total Inyer;tpent 

l.l The figures quoted in respect of sales revenues, operating 
costs and corporate taxation have been taken directly fro• 
the net inco~e state•ent presented at Appendix 10-9. 

1. 2 The figures quoted in respect of the total investment outlay 
have been taken directly from the schedule presented at 
Appendix 10-5, and reflect the sUll of the initial investment 
costs, pre-production capital expenditures and the increase 
in working capital requireaents in each year. For the 
purpose of these calculations, the investment outlay in the 
project i•pleaentation phase has been collbined as one total. 

1.3 The residual value of the assets reflects the total book 
value of the fixed assets of the project in 1999, as per the 
3rojected balance sheet presented at Appendix 10-11. 

2. F.guity capital 

2.1 The figures quoted in respect of sales revenues, operating 
costs and corporate taxation have been taken directly from 
the net income statement presented at Appendix 10-9. 

2.2 The figures quoted in respect of equity subscription have 
been taken directly from the initial financing plan set out 
in Appendix 10-1. 

2. 3 It has been assumed that there would be no replacement 
investment during the period under review. 

2.4 The residual value of the assets reflects the total book 
value of the fixed assets of the project in 1999, as per the 
projected balance sheet presented at Appendix 10-11. 

2.5 The figures quoted in respect of debt service (repayments 
and interest) have all been taken directly from the cash 
flow table for financial planning which is presented at 
Appendix 10-10. 
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LlllliO PEMlCILLlR PROJECT : OFTlON ~ 
-----------------------------------
lMITliil FlIEt lll'iESllEllT COSTS 
------------------------------

I. Lill• 
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APPEllDIX 11-1 

IllITIAL r1xm IllYES"ftllll'l" COSTS : QP'l'IOll B 

1.1 It has been assWlled that the project would be located in the 
Light Industry and Science Park in the Calabar region. The 
cost of a suitable site aeasuring 5,000 sq.m. in total has 
been based on an average price of P 1, 200 per sq .a. , as per 
information obtained in the Philippines. 

1.2 Provision has been made for a contingency allowance of 10%, 
calculated by reference to the purchase price of the land. 

2. Site Preparation and Deyelnprnt 

2.1 The price quoted of P 1.95 million should cover all initial 
site preparation and subsequent developaent work, including 
landsc3ping, internal roadways and parking areas, security 
fencing and gatehouse, connections to mains electricity and 
water, etc. 

2.2 Provision has been made for a contingency allowance of 10%, 
calculated by reference to the total cost estimate. 

3. suildings and civil Works 

3.1 The prices quoted are in accordance with the detailed cost 
estimates presented at Appendix 9-2, converted into Pesos • 

3.2 Further provision has been made for payment of 10% customs 
duties on all import~d items (mechanical erection, piping, 
steel supply, fire/ga!:> supply, electrics and instrumentation 
installation), and for an overall 10% contingency allowance. 

4. Incor.poratecl Fixecl A&sets 

4.1 The cost of process licensing has been estimated at 10% of 
the process equipment, as per the detailed cost estimates 
presented at Appendix 9-2. No provision has been made in 
respect of technology transfer, given that the project would 
not be undertaking the in-house production of penicillin. 

4.2 Provision has been made for a contingency allowance of 10%, 
calculated by reference to the total cost estimate. 
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prodUctiooJAnxiliary Machinery and. fAIUiment 

The prices quoted are in accordance with the detailed cost 
estimates presented at Appendix 9-2, converted into Pesos. 

5.2 Further provision has been •ade for payment of 10\ customs 
duties on all iaported items, and for an overall contingency 
allowance of 10%. 

6. Vebicles 

6 .1 It has been assumed that the project •ould require the 
following vehicles, all of which could be purchased fro• 
local suppliers : 

4 x company cars - senior Manageaent 
7 x Co•pany Cars - Sales and Distribution Staff 
1 x 3-tonne Lorry 
1 x Pick-up Truck or Van 
1 x Fork-lift Truck 

6.2 The prices quoted have been based on information obtained 
in the Philippines. Separate provision has been made for 
a contingency allowance of 10%, calculated by reference to 
the total cost estiaate. 

7. service Equipwent 

7.1 

7.2 

It has been assuaed that all off ice equipment and furniture 
would be purchased from local suppliers, as would canteen 
and medical facilities for the project staff. The cost of 
these items has been estiaated by reference to the nature 
of the project and the number of eaployees. 

Separate provision has been made for a contingency allowance 
of 10%, calculated by reference to the total cost estimate. 
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~ijlDO PENICilLIN t'f(UJECi : ~rTIOS ~ 
-----------------------------------
mITIAf. rllE~ IN'.'ESTllEllT tr.Si SLllEiilJU. 

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

Lilld 

- rore19n [urrencr 
- Lacai Curre«1c• 

51te ~reo•rat1o~·iieveiop1ent 
· Fore1an ~urrrncy 
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APPEllJ)IX 11-2 

IJIITIAL FIXEQ IDES'l'1IBllT COST SCUQOLI • QPTIOll B 

1. 1400 and Site Develnppent 

1.1 It has been assUJlled that the entire cost of purchasing and 
developing the project site would be incurred in 1993, this 
being the first year of proje.::t imple•entation. 

2. structures and civil wor1ts 

2.1 It has been assWlled that 20% of the cost of the structures 
and civil works would be incurred in 1993, and the balance 
of 80% upon completion of this work in 1994. 

3. Incorporated Fixed Assets 

3 .1 It has been assumed that 50% of the cost of the process 
licences would be incurred in 1994, and the balance of 50% 
upon the commencement of operations in 1995. 

4 • Production llacbinery and F.quipMDt 

4.1 It has been assumed that the suppliers of the production 
machinery and equipment would require a 20% downpayaent in 
1993, and that a further 70% of the total purchase price 
would be payable in 1994. Provision has therefore been made 
for retention of the balance of 10% until the commencement 
of operations in 1995, by way of performance guarantee. 

5. Aneillary and Auxiliary F.quipwent 

5 .1 It has been assumed that the suppliers of the ancillary 
production equipment and of the auxiliary equipment would 
also require a 5% downpayment in 1993, and that a further 
90% of the total purchase price would be payable in 1994. 
Provision has again been made for retention of the balance 
of 5% until 1995, by way of performance guarantee. 

6. Vehicles And service F.quipaent 

6.1 It has been assumed that the entire cost of purchasing the 
vehicles, office equipment/furniture and canteen/medical 
facilities required would be incurred in the final phase of 
project implementation in 1994, immediately prior to the 
start-up of operations. 
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llIDO PElICILLIN PROJECT : IWTIDN S 
---------------------------
FRE-PROllOCTIOll EJPEll~!ME 5CHEDUi.E 

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

I. Pre-InvestHnt St11dt~ 
- Foreign (urr!Mlt~ 

rrepiritort Cna1neer1ng Stu~•~: 
- rore1gn [urrenc. 

Kan19eeent ~; rroJfCl !fll)i!•!ntatlD' 
- fore1 g~: ~urrenn 

~. &eta1le~ ~ng1ne!f1ng·i:nd!P"1ng 

- fore1g1. 1rrenc, 

~up!n1s1~n. i!Htng ~llil LillJ.1:~:"Jn111: 

- r or!l en i:!!rrenc .-
- ~oc;l [urr!llC\ 
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APPEllQIX 11-3 

PBE-PRQOOCTIOlt EXPBllDI'l'ORB SCH1DULE • OP"l'IOlt B 

i. Pre-Investaent and Preparatory Engioeering 5tudies 

1.1 It has been assumed that the entire cost of pre-investment 
and preliminary engineering studies would be incurred in the 
earliest phase of project implementation in 1993. 

2. lfanagqent of Project l11Dlewentation 

2.1 It has been assumed that 20% of the cost of the management 
team in charge of project implementation would be incurred 
during 1993, and the balance of 80% during 1994. 

3. Detailed Engineering and Tenclering 

3.1 It has been assumed that 60% of the cost of the detailed 
engineering work to be undertaken would be incurred during 
1993, and the balance of 40% during 1984. 

4. Sgpervision. Testing and Copjssioning 

4.1 It has been assumed that 20% of the total combined cost of 
supervising the buildings and civil works, and testing and 
commissioning the plant and equipment, would be incurred 
during 1993, and the balance of 80% during 1994. 

5. 

5.1 

6. 

Recruitment and Staff Training 

It has been assumed that the entire cost of recruiting staff 
and sending them for advance training overseas would be 
incurred in 1994, immediately prior to the commencement of 
operations • 

Arr8D9eaents for supplies anci Hark,eting 

6.1 It has been assumed that all prelimina1:y expenditure in 
respect of arrangements for supplies and marketing would be 
incurred in 1994, prior to the start-up of operations. 

7. Build-up of connections And Capital Issue E:xl>enditure 

7.1 It has been assumed that 40% of the cost of project and 
other approvals and 20% of the cost of legal and other fees 
related to the registration and financing of the project 
would be incurred in 1993, with the respective balances of 
60% and 80% falling due in 1994. 
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APPBllDIX 11-4 

CAUm,ATIOff OP NORIWfG CAPITAL : QPTIQI B 

1. 

1.1 

C.lCYlatign gf Working C.git.l Recmire-nt 

The provisions made in respect of total current assets and 
current liabilities have been calculated by reference to the 
following minimum requirements : 

Accounts Receivable 

Inventory 
Local Materials 
Imported Materials 
Spare Parts 
Work-in-Progress 
Finished Products 

cash in Band 

Accounts Payable 

: 

: 
: 

. . 

: 

30 days x operating costs 

10 days x cost of materials 
120 days x cost of materials 
180 days x cost of spare parts 

30 days x factory costs 
30 days x factory costs plus 

administrative overheads 

15 days x production costs less 
raw materials, utilities 

and depreciation 

30 days x cost of raw materials 
plus utilities 

1. 2 The difference between total current assets and current 
liabilities represents the net working capital requirement 
in each year. 

1.3 The total initial investment costs of the project include 
provision for the net working capital requirement in 1997, 
given that the plant would then be operating at 71% capacity 
utilisation. 

2. Total Proc1ucti<>D Costs 

2.1 The figures quoted in raspect of total factory costs, 
administrative overheads, sales and distribution costs, 
financial costs and depreciation have been taken directly 
from the detailed production cost schedule presented at 
Appendix 11-Bb. 
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APPEllDIX 11-5 

TOTAL IIWESTllBllT COST SCUQULI : QPTIOll B 

1. Initial apd Replm;empt Invest-mt~ 

1.1 The figures quoted in respect of initial investment costs 
have been taken directly fro• the cost schedule presented 
at Appendix 11-2. 

1.2 It has been assumed that the project vehicles would be 
replaced in the year 2000 and again in 2005, and that the 
service equipaent would also be replaced 2005. 

2. Pre-Production Rg)enditure 

2.1 The figures quoted in respect of pre-production capital 
expenditure have been taken directly from the expenditure 
schedule presented at Appendix 11-3. 

3. iforking capital Increase 

3.1 The figures quoted in respect of the increase in the net 
working capital requirement in each year have been taken 
directly from the working capital schedule presented at 
Appendix 11-4. 
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APPEllDIX 11-6 

TOTAL ASSETS 5QIBOllLB : OP'l"IOll B 

1. Initial and. Replaceeent Inyer;twmt Cgsts 

1.1 The fiqures quoted in respect of initial investment costs 
have been taken directly froa the cost schedule presented 
at Appendix 11-2. 

1. 2 The figures quoted in respect of replacement investllent have 
been taken directly froa the cost schedule presented at 
Appendix 11-5. 

2. Pre=Prod.uction axpenditure 

2. 1 The f iqures quoted in respect of pre-production capital 
expenditure have been taken directly from the expenditure 
schedule presented at Appendix 11-3. 

3. current Assets Increase 

3.1 The figures quoted in respect of the increase in current 
assets in each year have been calculated by reference to the 
working capital schedule detailed in Appendix 11-4. 

3.2 The total initial assets of the project i~clude provision 
for the total current assets figure in 1997, given that the 
plant would then be operating at 71% capacity utilisation. 
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APPINDIX 11-7 

IIITIAL FlllAMClllG PLNI : QPl'IQB B 

1. &mity 5uty;pription 

1 .1 It has been assumed that both the local proaoters and those 
financial institutions invited to participate in the project 
would subscribe for their shares in full during 1993, and 
would therefore take up their respective shareholdings of 
60% and 40% at the outset. 

1.2 It may be noted that this would ensure that the project had 
sufficient funds in hand to cover anticipated expenditure 
on local investment items, including working capital, during 
the implementation phase and the first year of operations. 

2 • Yoreian eurrency I..oans 

2.1 It has been assumed that the foreign currency loans would 
be drawndown in three tranches as follows 

1993 
1994 
1995 

p 18,921,000 = 
P 228,413,JOO = 
p 67,895,000 = 

p 315,229,000 

6.0% 
72.5% 
21.5% 

2.2 It may be noted that this would ensure that the project had 
sufficient funds in hand to cover anticipated expenditure 
on imported investment items, including working capital, 
during both the implementation phase and the 3-year build
up to 71% capacity utilisation in 1997. 

3. LocAl currency LoanS 

3.1 It has been assumed that the local currency loans would be 
drawndown in their entirety in 1996, and would therefore be 
used to fund the balance of the working capital requirement 
of the project. 

4. current Liabilities 

4.1 The figures quoted in respect of the increase in current 
liabilities in each year have been calculated by reference 
to the working capital schedule detailed in Appendix 11-4. 
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- APfEllDIX 11-8 

I PRODUCTION COST SCllmm.E : QPTIOll B 

I 1. Oir:ect Mater:iAl:ii and Inpy,ts 

1.1 Expenditure on raw material inputs has been calculated by ' 
4 

reference to the detailed production schedule presented at 

' .. Appendix 3-30, and the following usage and cost figures : 

j . 
I 6-6PA 

kg/tonne cost/tonne 

111P<>rted Production Materials 

I Penicillin 185,000 $ 25,000 

Dichloromethane 6,000 $ 905 

Ammonia 1,500 $ 190 

I 
Hydrochloric Acid 30% 2,000 $ 90 

- Acetone 2,500 $ 1,200 

I 
MPi~illin kg/tonne cost/tonne 

111P<>rted Production Materials 
Acetone 680 $ 1,200 

I Dichloromethane 960 $ 905 

, Methyl Iso Butyl Ketone 400 $ 1,560 
,,, 

Triethylamine 340 $ 3,895 

I 
Ethylchlorocarbonate 372 $ 17,400 

\ 
Phenylglycine 491 $ 25,600 

Potassium Hydroxide 172 $ 4,870 

Ethanol 156 $ 1,182 

I Ethylacetoacetate 440 $ 3,270 
.. . ~ AllOU~illin 

'~ I 
kg/tonne cost/tonne 

~ !•ported Production Materials 
Acetone 700 $ 1,200 

\ ... I 
Dichloromethane 960 $ 905 

Methyl Iso Butyl Ketone 400 $ 1,560 

Triethylamine 330 $ 3,895 

Ethylchlorocarbonate 360 $ 17,400 

I Phenylglycine 551 $ 25,600 

Potassium Hydroxide :.83 $ 4,870 

Ethanol 166 $ 1,182 

I 
Ethylacetoacetate 470 $ 3,270 

~lQXA~illiD kg/tonne cost/tonne 

I !•ported Production Materials 
Acetone 1,250 $ 1,200 

Methyl Iso Butyl Ketone 2,500 $ 1,560 

I Acid Chloride 714 $ 21,000 

Sodium Hydroxide 116 $ 9,660 

Sodium Hexanoate 480 $ 16,365 

I 
•• I ,,,, ,, 

~ ~ 



• . ~ 
I \ 

' 

' 

. ' 
t ' 

-

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

~ I 

I 
I 
I 
I 
I 
I 

------~~- -- -

Final oosage Fons 

Imported Packaqing Materials 
Capsules 
syrups 

-- ·---- --..... - .. -.-. _ ..... __ . 

t of sales cost/tonne 

70% $ 30,129 
30% $ 56,000 

1.2 It may be noted that all raw material costs are quoted per 
tonne of active ingredient, delivered to the factory site. 
In the case of imported materials, provision has also been 
made in the cost for payment of 10% customs duties. 

1.3 Expenditure on utilities has been calculated by reference 
to the detailed production schedule presented at Appendix 
3-30, and the following usage and cost figures : 

6-APA 
Ampicillin 
Amoxycillin 
Cloxacillin 
Final Dosage Forms 

cost/tonne of product 

p 5,450 
p 81,500 
p 81,500 
p 48,200 
p 350,000 

2 . Direct ManpOwer 

2.1 

3. 

3.1 

The wage and salary cost of the production staff employed 
in the factory has been estimated at a total of just over 
P 7.5 million per annum. This figure may be broken down 
as follows : 

Direct Production Staff 
Production Supervisors 
Technicians 
Skilled workers 
Unskilled Labour 

Total 

Factory oyerheads 

NUllber 

13 
22 
24 
16 

75 

Salary 

180,000 
120,000 

80,000 
40,000 

Annual cost 

2,340,000 
2,640,000 
1,920,000 

640,000 

7,540,000 

The wage and salary cost of the laboratory and engineering 
staff employed in the factory has been estimated at a total 
of P 3.7 million per annum. This figure may be broken down 
as follows : 

\ 
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Laboratory/EDC)ineerinq Staff 
Supervisors 
Technicians 
Skilled Workers 
Unskilled Labour 

Total 

MUllber 

8 
12 

8 
4 

32 

salary Annual cost 

180,000 
120,000 
80,000 
40,000 

1,440,000 
1,440,000 

640,000 
160,000 

3,680,000 

3.2 The provision made for the iaportation of replacement spare 
parts has been calculated at 2% of the initial value of the 
production/auxiliary machinery and equipment to be insta1 led 
in the factory. However, this figure has been projected to 
rise at a compound growth rate of 5% per annum to cover the 
expected increase in servicing needs over time. 

3. 3 The provision made for repairs and maintenance has been 
calculated at the rate of 3% by reference to projected sales 
revenues in each year. 

3.4 

4. 

4.1 

Additional provision has been made for annual expenditures 
tot~lling P 1.3 million on protective clothing and sundry 
other consumables such as cleaning materials, lubricants and 
loose tools used within the factory complex. 

N'•inistratiye Oyerbeacis 

The wage and salary cost of the senior management team and 
the administration and other personnel employed has been 
estimated at a total of P 5.05 million per annum. This 
figure may be broken down as follows 

Senior Management 
Chief Executive 
Directors 
Production/Lab/Engineering 
CoJDJ11ercial/Administration 

NUllber 

1 
2 
5 
2 

Administration/other Personnel 
Accounts Officer 1 
Storekeepers 4 
secretaries 4 
Security Officers 2 
Clerical Staff 8 
Drivers 5 
Receptionists 2 
Watchmen 8 

Total 44 

salary Annual Cost 

800,000 
500,000 
250,000 
250,000 

120,000 
60,000 
60,000 
60,000 
40,000 
40,000 
30,000 
25,000 

800,000 
1,000,000 
1,250,000 

500,000 

120,00(J 
240,000 
240,000 
120,000 
320,000 
200,000 

60,000 
200,000 

5,050,000 

\ 
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The cost of insuring the factory and other buildings, plus 
all the plant, machinery and equipaent installed therein and 
the project vehicles, against fire, theft and accidental 
damage has been esti11ated at 1\ of the initial value of the 
assets. The figure quoted of approxiaately P 2.7 aillion 
should also include the cost of providing accident cover for 
the workforce. 

Various provisions totalling just under P 2 aillion have 
been specified to cover annual expenditures on office 
supplies, colllllunications, land/property charges, licences, 
fees and travel/transport. 

4.4 Finally, provision has been made for what is, in effect, a 
contingency allowance, calculated at J\ of total overhead 
costs, to cover those items which have not been separately 
specified (such as donations, entertainaent, staff medical 
and canteen expenses and the like). 

5. SA.les and Distribution costs 

5.1 The wage and salary cost of the sales and distribution team 
employed both within the factory complex and in the field 
has been estimated at a total of just under P 6.3 million 
per annum. This figure may be broken down as follows : 

5.2 

Management 
Sales Directors 
Sales Managers 

other Personnel 
Salesman (Pen-G & 6-APA) 
Sales supervisors 
Sales Representatives 
Sales Administrator 
Senior Secretary 
Secretaries 
Clerical Staff 
Receptionist 

Total 

Number 5alary Annual Cost 

2 
2 

1 
3 

25 
1 
1 
4 
4 
1 

44 

500,000 
250,000 

180,000 
180,000 
144,000 
120,000 

60,000 
35,000 
30,000 
25,000 

1,000,000 
500,000 

180,000 
540,000 

3,600,000 
120,000 
60,000 

140,000 
120,000 

25,000 

6,285,000 

The figures quoted in respect of product promotion, travel 
and transport, office rental and sales commissions have been 
taken dlrectly from the detailed cost schedule presented at 
Appendix 3-28 (Option B refers). 
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6. Financial costs 
6.1 It has been assUlled that the foreign currency loans would 

be made available on the basis of the following terms and 
conditions : 

Loan Amount 

Loan Term 

Loan Drawdown 
Interest Rate 

Repayaent 

: 

P 315,229,000, equivalent to just 
over $ 12.l million. 

6 years, inclusive of a grace period 
of one year. 
final tranche drawn by mid-1995. 

8% per annum, payable on the balance 
outstanding. 
in five equal annual instalments, 
comaencing one year after final 
drawdown (that is, by mid-1996). 

6.2 It has been assumed that the local currency loans would be 
made available on the basis of the following terms and 

7. 

7.1 

conditions : 

Loan Amount 

Loan Term 

Loan Drawdown 
Interest Rate 

Repayment 

DeJlreciation 

P 56,475,000, equivalent to just 
under $ 2.8 million. 

4 years, inclusive of a grace period 
of one year. 
by mid-1996. 

25% per annum, payable on the balance 
outstanding. 
in three equal annual instalments, 
commencing one year after drawdown 
(that is, by mid-1997). 

Depreciation in respect of the proposed investment has been 
calculated on a straignt line basis in accordance with the 
following rates : 

Buildings and Civil Works 
Auxiliary and Service Facilities 
Production Equipment 
Ancillary Production Equipment 
Auxiliary Equipment 
Vehicles 
service Equipment 
Intangibles * 

5% 
5% 
5% 
5% 
5% 

20% 
10% 
20% 

* incorporated fixed assets and pre-production capital 
expenditure 

\ 
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APPBllDIX 11-9 

Nft IllCQllB STATMllJT : QPf IOll B 

1 • sales Reyenues 

1.1 The figures quoted in respect of sales revenues have been 
taken directly fro• the detailed schedules presented at 
Appendices 3-26 and 3-27 (Option B refers). 

2. Ogera.ting costs. Financial Costs and Depreciation 

2.1 The figures quoted in respect of operating costs, financial 
costs and depreciation have all been taken directly from the 
production cost schedule presented at Appendix 11-Ba. 

3. Taxation 

3.1 It has been assUJDed that the project would be successful in 
negotiating an initial tax holiday of six years from the 
commencement of collllercial operations. Thereafter corporate 
tax would become payable at the normal rate of 35\. 

3.2 It may be noted that, in terms of the fiscal regulations in 
the Philippines, the losses made during the tax holiday 
period cannot be carried forward and offset against future 
profits. 

4 • Diyiciencls 

4 .1 Provision has been made for the project to declare dividends 
to a maximWD of 80% of profits after tax once sufficient 
cash reserves have been established to sustain these. 

5. Bevenue Beserves 

5.1 The revenue reserves reflect the accumulated profit position 
of the project, and the changes thereto, as reflected in the 
income statement and final profit or loss figures for each 
year. 
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APPlllQIX 11-10 

CASH PLOW TAN.I fOR FIJWICIAL PUllJIIBG ; On'lOI B 

1. caM Inflow 

1.1 The figures quoted in respect of financial resources have 
been taken directly fro• the initial financing plan detailed 
in Appendix 11-7, and reflect the sum of the subscription 
for equity in the project, the foreign and local currency 
loans drawndown and the increase in current liabilities in 
each year. 

1.2 The figures quoted in respect of sales revenues have been 
taken directly from the net income statement presented at 
Appendix 11-9. 

2. cafih outflow 

2.1 

2.2 

2.3 

The figures quoted in respect of total assets have been 
taken directly from the total assets schedule detailed in 
Appendix 11-6, and reflect the sum of the initial investment 
costs, pre-production capital expenditures and the increase 
in current assets in each year. 

The figures quoted in respect of operating costs ha•.re been 
taken directly from the net income statement presented at 
Appendix 11-9. 

The figures quoted in respect (Jf debt service have been 
calculated on the basis of the terms and conditions assumed 
for the foreign and local currency loans, as respectively 
detailed in sections 6.1 and 6.2 of Appendix 11-9 : 

Foreign CUrrency 
Interest Rate 

Repayment . . 

Loans 
8% per annum, payable on the balance 
outstanding. 
in five equal annual instalments, 
co111JDencing one year after final 
drawdown (that is, by mid-1996). 

Local currency Loans 
Interest Rate 25% per annum, payable on the balance 

outstanding. 
Repayment in three equal annual instalments, 

co111JDencing one year after drawdown 
(that is, by mid-1997). 

2. 4 The figures quoted in respect of taxation and dividends have 
been taken directly from the net income statement presented 
at Appendix 11-9. 
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APPINDIX 11-11 

PROJEC1'1D BALAlfCI SJIBIT : OPI'JOll B 

1. Assets 

1.1 The figures quoted in respect of fixed assets reflect the 
value of the project investment by individual category, both 
initial and replacement, net of depreciation calculated at 
the rates specified in section 7.1 of Appendix 11-9. 

1.2 The figures quoted in respect of accounts receivable, total 
inventory and cash in hand have been taken directly from 
the schedule detailing the working capital requirement in 
each year presented at Appendix 11-4. 

1.3 For the purpose of the financial projections, it has been 
asswned that all cash surpluses reflected in the cash flow 
table at Appendix 11-10 would be retained as cash balances. 

2. Liabilities 

2.1 It has been assumed that there would be no change in the 
shareholdinq structure and, more specifically, no further 
increase in the issued and paid-up share capital to that 
detailed in the initial financing plan. 

2.2 The figures quoted in respect of revenue reserves have been 
taken directly from the net income statement presented at 
Appendix 11-9, and reflect the accumulated profit position 
of the project. 

2.3 Provision has been made for the foreign and local currency 
loans to be drawndown as per the initial financing plan 
detailed in Appendix 11-7, and to be repaid as specified in 
·che cash flow table at Appendix 11-10. 

2.4 The figures quoted in respect of accounts payable have been 
taken directly from the schedule detailing the working 
capital requirement in each year set out in Appendix 11-4. 

2.5 The figures quoted in respect of the cash shortfall have 
been taken directly from the cash flow table presented at 
Appendix 11-10, and reflect the accumulated cash deficits 
of the project. 
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APPEllQIX 11-12 

1. Total Invest"'¢ 

1.1 The figures quoted in respect of sales revenues, operating 
costs and corporate taxation have been taken directly froa 
the net incoae stateaent presented at Appendix 11-9. 

1. 2 The figures quoted in respect of the total investment outlay 
have been taken directly from the schedule presented at 
Appendix 11-5, and reflect the swa of the initial investment 
costs, pre-production capital expenditures and the increase 
in working capital requirements in each year. For the 
purpose of these calculat:ions, the investment outlay in the 
project implementation phase has been combined as one total. 

1.3 The residual value of the assets reflects the total book 
value of the fixed assets of the project in 2009, as per the 
projected balance sheet presented at Appendix 11-11. 

2. Eczuity Capit:U 

2.1 The figures quoted in respect of sales revenues, operating 
costs an~ corporate taxation have been taken directly from 
the net income statement presented at Appendix 11-9. 

2.2 The figures quoted in respect of equity subscription have 
been taken directly from the initial financing plan set out 
in Appendix 11-7. 

2. 3 The r igures quoted in respect of replacement investment have 
been taken directly from the investment cost schedule set 
out in Appendix 11-5. 

2.4 The residual value of the as~ets reflects the total book 
value of the fixed assets of the project in 2009, as per the 
projected balance sheet presented at Appendix 11-11. 

2.5 The figures quoted in respect of debt service (repayments 
and interest) have all been taken directly from the cash 
flow tabl.: for financial planning which is presented at 
Appendix 11-10. 
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I l*IDO POICILLll PllOJECT : OPTICll C Appendix 12-1 

-----------------------------------
lllTIAL FIXED lllVESllEllT COSTP 

I -----------------------------· in Pesos '000 

4 ~ 
.; 

j I 
Foreign Local Total • ' 

CUrrency CUrrency Cost 

I 
1. land 

Lind Purdlase 0 12,000 12,000 

10X Contingency Allowance 0 1.200 1.200 

I 
0 11.200 13,200 

2. Site Preparation1Develop1er1t 

I 
Site Establishllent & Developllef'lt 0 6,500 6,500 

10l Contingency Allowance ~ 650 650 
• 

0 7, 150 7,150 

I 3.1 Buildings & Civil Works 

Civils, Piling, Scaffolding, etc 0 43,789 43,789 

I 
Buildings - Fel'lllfttation etc 0 42,575 42,575 

Buildings • 6·APA 0 13,000 13,000 

Buildings - Seai-Synthetics 0 0 0 

Mechanical, Piping, Steel S~ly 103, 116 10,312 113,428 

I E&I Installation 53,524 5,352 58,876 

Insulation, Painting 0 10,431 10,431 

Control Systea 0 47,060 47,060 

I 
Pre-CC11111issioning 3,653 0 3,653 

101 Contingency Allowance 16,029 17,252 33,281 

176,322 189, 771 366,093 

I 3.2 Awiil iary & Service Facilities 
Transfor11er Sl.b·Station 0 814 814 

I 
COlllpl'essor NOUH 0 3,250 3,250 

Laboratory, Offices, Warehouse 0 16.250 16,250 

Adlllinistration Block 0 6,825 6,825 

10X Contingency Allowance 0 2,714 2,714 

I 0 29,853 29,853 

I 
4. Incorporated Fixed Assets 

Process Licences 14,396 0 14,396 

Technology Tr-fer 36,400 0 36,400 

~ 10X Contingency AllOlllftCe 5,080 0 5,080 

i I ' • 55,876 0 55,876 
~ 

t 
I " ~ 
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Foreitn Local Total 

CUrrency Currency Cost 

I 5.1 PrOlllction Machinery & Equis-nt j 

Redia Preperation 19.525 1.953 21.4711 ~ 
~itive Preparation 1.w 737 8.104 ' 

I Penicillin Fermentation 67.502 6.750 74.252 

0-.t,._ Recoftl"Y 17, 170 1.111 18,887 

Penicillin Purification 24,617 2,462 27,019 

I 
6-_,A Plent 7,781 778 8.559 

S..i-Swnthetics PrOlllction 0 0 D 

0osege section 0 0 0 

Padting. Insurance & Shipping 14,396 0 14.396 

I 1111 Contingency Allowance 15.836 1.440 17,276 

174.194 15,837 190,031 

... I 5.2 Ancillary Pr~tion Equis-nt 

Pipi119 38.020 1.aoz 41.822 

Etectrical 25,347 2,535 27,882 

I lnatn--.Ution 63.367 6.337 69,704 

CC111111i11ioning Spmr~ 5,702 570 6.2n 

Packing, Insurance ~ Shipping 6.622 0 6,622 

I 
1111 Contingency Allowance 13,906 1,324 15,230 

152,964 14.568 167,532 

I 5.3 Auxiliary Equir:-rit 
Utilities 107,687 10, 769 118,456 

lledlenical Handling 1,820 182 2,002 

I 
workshop Eqi.!r:-rit 3,900 390 4,290 

... Laboratory Equis-nt 1,300 130 1,430 

Packing. Insurance & Shipping 11' . 71 0 11,471 

I 
1111 Contingency Allowance 12.~1s 1, 147 13.765 

138, 796 12,618 151,414 

I 5.4 Vehicles 
CCllllPl"Y cars - Senior M-ge.nt 0 1,600 1,600 

(ClllPl"V cars - Sales & Distribution 0 400 400 

I 
Lorry, Pick·'-" Truck, Fork-Lift 0 1,900 1,900 

1111 Contingency Allowance 0 390 390 

0 .,290 4,290 

I 5.5 Service Equis-nt 
Office Equis-rtt & Furniture 0 7, 150 7,150 

' . 
I 

Centeen & Redical Facilities 0 3,900 3,900 • 
t 1111 Contingency Al lovance 0 1, 105 1, 105 
~ 
~-
<. 

0 12, 155 12, 155 
" 
~:. I 

Total 698, 152 299,442 997,594 

••••••• • •••••• • •••••• 
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APPEllQIX 12-1 

IHITIAL FIXW IINES'l'llBltT COSTS ; opI'IOll C 

1 .1 It has been assumed that the project would be located in the 
~ght Industry and Science Park in the Calabar region. The 
~st of a suitable site measuring 10,000 sq.m. in total has 

been based on an average price of P 1,200 per sq.m., as per 
information obtained in the Philippines. 

1.2 Provision has been made for a contingency allowance of 10%, 
calculated by reference to the purchase price of the land. 

2. Site Preparation and Deyelopeent 

2.1 The price quoted of P 6.5 million should cover all initial 
site preparation and subsequent development work, including 
landscaping, internal roadways and parking areas, security 
fencing and gatehouse, connections to mains electricity and 
water, etc. 

2.2 Provision has been made for a contingency allowance of 10%, 
calculated by reference to the total cost estimate. 

J. Buildings and Civil works 

3.1 The prices quoted are in accordance with the detailed cost 
estimates presented at Appendix 9-2, converted into Pesos. 

3.2 Further provision has been made for payment of 10% custo~s 
duties on all imported items (mechanical erection, piping, 
steel supply, fire/gas supply, electrics and instrumentation 
installation) , and for an overall 10% contingency allowance. 

4. Incor;porated Fixed A&sets 

4.1 The cost of process licensing has been estimated at 10% of 
the process equipment, as per the detailed cost estimates 
presented at Appendix 9-2. The additional cost of initial 
technology transfer in respect of penicillin production has 
also been included, broken down as follows 

Hindustan Antibiotics Ltd 
Panlabs Incorporated 

US$ 0.9 million 
US$ 0.5 million 

4.2 Provision has been made for a continqency allowance ot 10%, 
calculated by reference to the total cost estimate. 

\ 
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Prociuction/Auxiliary Macbinery and. Rquisrnt 

The prices quoted are in accordance with the detailed cost 
estimates presented at Appendix 9-2, converted into Pesos. 

5.2 Further provision has been made for payment of 10% customs 
duties on all imported items, and for an overall contingency 
allowance of 10%. 

6. Vehicles 

6 .1 It has been assumed that the project · ... ould require the 
following vehicles, all of which could be purchased from 
local suppliers : 

4 x Company cars - Senior Management 
l x Company Car - Sales and Distribution Staff 
1 x 3-tonne Lorry 
1 x Pick-up Truck or Van 
1 x Fork-lift Truck 

6.2 The prices quoted have been based on information obtained 
in the Philippines. Separate provision has been made for 
a contingency allowance of 10%, calculated by reference to 
the total cost estimate. 

1. service Rquip11ent 

7.1 

7.2 

It has been assumed that all office equipment and furniture 
would be purchased from ~)cal suppliers, as would canteen 
and medical facilities fc_· the project staff. The cost of 
these items has been estimated by reference to the nature 
of the project and the number of employees. 

Separate provision has been made for a contingency allowance 
of 10%, calculated by reference to the total cost estimate. 
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IJllDO POICILLll PIOJ£CT : OPTICll C 

lllTIAI. FIXED lllVHTIEIT COST SCIEIULE 

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

1. und 
- Foreign CUrrency 

• Local CUrrency 

- Total 

2. Site P,...ratian/DeWlas-nt 
- foreign CUrrency 

- lOC.l CUrrency 

- Total 

3. Strucnres & Civil Works 
- Foreign CUrrency 

- Local CUrrency 

- Total 

4. Incorporated Fixed Assets 
- Foreign Currency 

- Local CUrrency 

- Total 

5. Plant, Madlinery & ECJJis-nt 
- Foreign currency 

- local currency 

- Total 

6. Total Initial lnvest111nt Costs 
- Foreign Currency 

- Local Currency 

Total 

1993 

0 
13,200 

13,200 

0 
7,150 

7, 150 

35,264 
43,925 

79, 199 

0 

0 

0 

49,427 
4,526 

53,953 

114,691 
68,801 

153,492 

Appendix 12-2 

in Pesos•• 

1994 

0 
0 

0 

0 
0 

0 

141,058 
175,699 

316,757 

27,931 
0 

27,931 

314,520 
51,991 

436,518 

553,516 
227,697 

711,213 

1995 

0 
0 

0 

0 
0 

0 

0 
0 

0 

27,931 
0 

27,931 

32,007 
2,M 

34,951 

59,945 
2,M 

62,889 

······················••22••• 
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APPEllQIX 12-2 

INITIAL rxxm IllVBS'ftlBll'l' COST SQIBQDLI ; QPHOB c 

1. ram and Site Deyelngeent 

1.1 r~ has been assU11ed that the enti~e cost of purchasing and 
d~velopinq the project site would be incurred in 1993, this 
being the first year of project imple•entation. 

2 • structures and Civil Works 

2.1 It has been assWled that 20% of the cost of the structures 
and civil works would be incurred in 1993, and the balance 
of 80% upon completion of this work in 1994. 

3. xocorpmrted Fixed Assets 

3 • 1 It has been assWled that 50% of the combined cost of the 
process licences and technology transfer would be incurred 
in 1994, and the balance of 50% upon the co:mmenceaent of 
operations in 1995. 

4. Prociuction Macllinery and F.quippept 

4.1 It has been assumed that the suppliers of the production 
machinery and equipment would require a 20% downpayment in 
1993, and that a further 70\ of the total purchase price 
would be payable in 1994. Provision has therefore been made 
for retention of the balance of 10% until the co .. encement 
of operations in 1995, by way of performance guarantee. 

5. Ancillary and N•xjliary fAUipwent 

5 .1 It has been assumed that the suppliers of the ancillary 
production equipment and of the auxiliary equipment would 
also require a 5% downpayment in 1993, and that a further 
90% of the total purchase price would be payable in 1994. 
Provision has again been made for retention of the balance 
of 5\ until 1995, by way of performance guarantee. 

6. Vehicles ancl service F.gUipwent 

6.1 It has been assumed that the entire cost of purchasing the 
vehicles, off ice equipment/furniture and canteen/medical 
facilities required would be incurred in the final phase of 
project implementation in 1994, immediately prior to the 
start-up of operations. 
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I UlllDO POICILLll PIOJECT : OPTICll C Appendix 12-3 

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

I 
P1£-PICllUCTIGI EllPEell\11£ SCIEDUl£ 

----------------------------------- in Pesos •ooo 

I ,_ 1993 1994 1995 

I .. 

1. Pre-lnftStmnt Studies 

- Foreill' CUrrency 8,580 0 0 

I 2. Preperatory Enaineering stuities 

- Foreill' turrency 20,449 0 0 

I 3. ll!lpl-tatian 
2,llOI 11,232 0 

I 
4. Detailed Enaineerfng/Tenderilllf 

- Foreill' CUrrency 113,256 75,504 0 

5. ~iaion, Testina tnd CO.issioning 

I - Foreill' turrency 13,618 54,471 0 

. Local Currency t,730 6,918 0 

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

I - Total 15,348 61,389 0 

----------------------------
6. Recruitlllnt tnd Staff Training 

' 
. Foreill' Currency 0 7,800 0 

I - Local Currency 0 t.300 0 

t ----------------------------. Total 0 9. too 0 

r: I 
----------------------------

7. Arr..-nts for ~lies 
(I . Local Currency 0 520 0 . , 
~ 

' I 8. Arr~ts for Marketing 
. Local Currency 0 2.oao 0 

I 9. lui ld·wp of eorw.ctions 

'· 
. Local Currency 520 7llO 0 

.I 

I 
10. capital lh.- Expenditure 

. Local Currtney 1,300 5,200 0 ' 

11. tOS Contingency Allowance 

I 
. Foreill' Currency 15.871 14,901 0 

Local Currency 355 1.680 0 

······----------------------

I 
. Total .,.226 16,581 0 

..;- ----------------------------
t 

r 
12. Tot1l Pre·Pr~tlon Expenditure 

~ 

I Foraltn turrw.cy 174,582 163,908 0 
., 

' 
. (: 

., . Local C4Wrw.cy J.905 18,4711 0 

············-···-··----------

I 
Tot1l 118,487 112.316 0 

••••••••••••••••••••a•••••••• 
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AfPBllQIX 12-3 

------=--;.--- '------ ----- - • __ .._ 
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PR£-J>R0DUCTIOH BXPADrmRI smtmOLI : OPl'IOB C 

1. Pre=Inyec;tpent and Preparatory Engineering studies 

1.1 It has been assumed that the entire cost of pre-investaent 
and preliminary engineering studies would be incurred in the 
earlie~~ phase of project implementation in 1993. 

2. llanaCJP"Dt of PrQject Imlerrrt:ation 

2 .1 It has been assumed that 20t of the cost of the manager.·.:.nt 
tea• in charge of project implementation would be incurred 
during 1993, and the balance of sot during 1994. 

3. Qetailecl Engineering and Tendering 

3.1 It has been asswned that 60% of the cost of the detailed 
engineering work to be undertaken would be incurred during 
1993, and the balance of 40% during 1984. 

4. Sgpervision. Testing and Conissionjng 

4.1 It has been assumed that 20% of the total combined cost of 
supervising the buildings and civil works, and testing and 
commissioning the plant and equipment, would be incurred 
during 1993, and the balance of 80% during 1994. 

5 • ~ ;ujtMQt and Staff Training 

5. . It has been assumed that t'.1e entire cost of recruiting staff 
and sending them for advance training overseas would t-e 
incurred in 1994, iJDJ1ediately prior to the coJDJ1encement of 
operations. 

6. hrrangewnts for su1mlies and Marketing 

6. l It has been assumed that all preliminary expenditure in 
respect of arrangements for supplies and marketing would be 
incurred in 1994, prior to the start-up · f operations. 

7. Bujld-qp of conrzections aJKI capital Issue gpeJKliture 

7.1 It has been assumed that 40t of the cost of project and 
other approvals and 2ot of the cost of legal and other fees 
related to the registration and financing of the project 
would be incurred in 1993, with the respective balances of 
60' and 80' falling due in 1994. 
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llllDO POICILLll PllOJECT : c.nm c 
-----------------------------------
Wlltltlll5 CAPITA!.. llECIUlltEllEITS 

Mini.... TurP'IO¥er 

eawr-ee Coefficient 

1. Current Assets 
a) Acccults Receivable 30 12 

b) fnw8'tory 

- Locail Materials 10 36 

- llllPO"ted Materials 120 3 

- Sp9n Parts 180 2 

- Wort-in·Provress 30 12 

- Finist.ed Procllc:ts 30 12 

C) CUii in Hand 15 24 

Total Current Assets 

2. current Lillbilities 
a) Ac:c~ts Pa)'lble 30 12 

3. working Capital 

a) let working c.pital 

b) Increase in Wor:.ing capital 

4. · otal Procllction Costs 

less : • .., Mat1rials 

: Utilities 
: Depreciation 

5. ilequi rer. tasll la lance 15 24 

·---·"-----·--- - - r- • 

Appendix 12-4 

in Pesos •ooo 

1995 1996 1997 1991 1999 

15,225 22.015 26.527 26,480 26.417 

1.205 1.914 2,386 2.316 2.316 

Ul,397 29.120 36.145 35,759 35.297 

5.090 5.345 5,612 5.892 6.187 

13.596 20.387 24.SCJe 24,151 24.718 

15.116 21,906 26.417 26.371 26.307 

4.793 5.021 4.489 3.832 3.176 

--------------------------------------------------
73,422 105.708 126.474 125.571 124.558 

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

11.184 17.737 22.074 21.976 21.857 

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

~2.238 87.971 104.400 103,595 102.101 

62,238 25.733 16,429 (805) (894) 

:saaaasssaasa:ssssassassaaaa:s••--•&SS•a•as::a•••• 

379,916 464.~ 503,308 (86,344 469, 183 

98,573 156,262 194,347 193, 191 191.804 

35,631 56,585 70,543 70,516 70.483 

130,672 130,672 130,672 130.672 130,671 

------------------------···---·-·············--·---
115,040 120,506 107.746 91,965 76,225 

-----------------------····---------········-------

4.793 5,021 4,419 3,832 3, 176 

:&•••••••••••••••••••••••••••••••• .. •••'••••••••• 

~cutts leceiVl!ble : 30 dtys x operating costs (pr~tion costs •inus de;lrec:iation and interests> 

work·ln·Progrest 30 dayS x factory costs 

finislled 'r~t• 
c..11 in Mn 
~t• 'eYlbl• 

30 dtys ll factory costs plus adllinistrative overhead& 
15 days • ,,-GG.1Ction costs (Ins r.., •teriels, utilities and ct.prec:iatlon> 

: 30 days A ,..., •terials 8"d utilities 

\ 
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I IJllDO PElllCILLll PROJECT : OPTICJI C Appendix 12·4 

CALCUUTICll Of WDlllllC CAPITAL 

I in Pesos '000 

Yeer 

•• ... teriels 

1995 1996 1997 1998 1999 

I 
- Locel ... teriels 43,382 61,901 85,913 85,913 85,913 

- Imported lilllteriels 
Direct LM!our 

55, 191 87,361 108,434 107,271 105,891 

5,840 5,1140 5,840 5,840 5,840 I 
Utilities 35,631 ~- .585 70,543 70,516 70,W 

Repl~t Spere Perts 
Repeirs & Minten.nee 
Fectory OYerlleed costs 

10, 1ao ~ .,619 11,m 1· ?84 12,373 

3,832 6, 163 1,n, i,784 7,857 

9, 100 9, 100 9, 100 9, 100 9, 100 I 
---------------------------------------------------

- I 1. Totel Fectory Costs 163, 156 244,639 291,m 291,215 297,457 

Adlinistretive ov.rtleeds 18,231 18,231 18,231 18,231 18,231 

Seles & Distribution Costs 

2. Opereting COSts 

1,315 1,115 1,315 1,315 1,315 

---------------------------------------------------
182,702 264, 185 318,323 317,761 317,003 I 

Firwiciel Costs 
Deprecietion I 66,542 69, 161 54,313 37,911 21,509 

130,672 130,672 130,672 130,672 130,671 

------------------------·--------------------------

I 3. Totel Production Costs 379,916 464,025 503,308 486,344 469, 183 

=================================================== 

I 
I 
I 
I 
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Af PEllQIX 12-4 

----------- ·--------- - .----tl·6-______ ,,,.,.........__ 

c;ALCULATIOll OF llQRltl1fG CAPITAL ; QPl'IOll C 

1. calculation of Morkina Capital Remrlrewent 

1.1 The provisions made in respect of total current assets and 
current liabilities have been calculated by reference to the 
following minimum requirements : 

Accounts Receivable 

Inventory 
Local Materials 
Imported Materials 
Spare Parts 
Work-in-Progress 
Finished Products 

cash in Hand 

Accounts Payable 

30 days x operating costs 

10 days x cost of materials 
120 days x cost of materials 
180 days x cost of spare parts 

30 days x factory costs 
30 days x factory costs plus 

administrative overheads 

15 days x production costs less 
raw materials, utilities 

and depreciation 

30 days x cost of raw materials 
plus utilities 

1. 2 The difference between total current assets and current 
liabilities represents the net working capital requirement 
in each year. 

1.3 The total initial investment costs of the project include 
provision for the net working capital requirement in 1997, 
given that the plant would thPn be operating at its maximum 
of 91% capacity utilisation. 

2. Total Pr<>duction Costs 

2 .1 The figures quoted in respect of total factory costs, 
administrative overheads, sales and distribution costs, 
financial costs and depreciation have been taken directly 
from the detailed production cost schedule presented at 
Appendix 12-Sb. 
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UlllDO P£111CILLll PIOJECT : OPTUll C 

TOTAL lllVESTllEllT COST SCllEDULE : 1993 • 1999 

Tar 1993 

1. Initial lrwestllent Costs 
Foreign CUrrency 84,691 

• Local CUrrency 68,801 

1994 

553,516 
227.697 

1995 

59,945 
2,944 

Appendix 12-5 

in Pesos '000 

1996 1997 1998 1999 

0 0 0 0 

0 0 0 0 

-------------------------------------------------------------------------
- Total 

Replacment lnvestmnt 
- Foreign CUrrency 

• Local Currency 

• Total 

2. Preoroclletion Expenditure 
• Foreign CUrrency 
• Local Currency 

• Total 

3. Working tapital Increase 

Total lnvestmnt Costs 

153,492 7111.213 

0 
0 

0 

174,582 
3,905 

178,4117 

0 

lll,979 

0 

0 

0 

163,908 
111,4711 

182,3116 

0 

961,599 

62,889 

0 
0 

0 

0 
0 

0 

62,2311 

125, 127 

0 

0 
0 

r. 

0 
0 

0 

25,733 

Z5,7l3 

0 

0 
0 

0 

0 
0 

0 

16,429 

16,429 

0 

0 

0 

0 

0 

0 

0 

<805> 

(ll05) 

0 

0 
0 

0 

0 
0 

0 

(1194) 

(894) 
==================================================s====•=••=••====•====== 
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1. Initial and. Replacewent Inyest-wmt costs 

1.1 The figures quoted in respect of initial investment costs 
have been taken directly from the cost schedule presented 
at Appendix 12-2. 

1 • 2 It has been assumed that there would be no replacement 
investment during the period to 1999. 

2. Pre-Prod.uction lgMmditure 

2 .1 The f iqures quoted in respei::t of pre-production capital 
expenditure have been taken directly from the expenditure 
schedule presented at Appendix 12-3. 

3. Working caoital Increase 

3.1 The figures quoted in respect of the increase in the net 
working capital requirement in each year have been taken 
directly from the working capital schedule presented at 
Appendix 12-4. 
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111100 PElllCILLll PIOJECT : OPTIOI C 

TOTAL ASSETS SCllEDUlE : 1993 • 1999 

Year 

1. Initial lnvestmnt Costs 

- Foreign currency 

• Local CUrrency 

- Total 

leplac_,..t lnvestmnt 

- Foreign currency 

• Local CUrrency 

- Total 

2. Preprcaiction Expenditure 

• Foreign Currency 
- Local Currency 

• Total 

3. Current Assets Increase 

Total Assets 

1Y93 

114,691 
68,801 

153,492 

0 
0 

0 

174,582 
3,905 

178,487 

0 

331,979 

1994 

553,516 
227,697 

781,213 

0 

0 

0 

163,908 
18,478 

182,386 

0 

963,599 

-~-- , ________ _ 
-,,,,,.-/.-,,,~----...... - -- . 

1995 

59,945 
2,944 

62,889 

0 

0 

0 

0 
0 

0 

73,422 

136,311 

1996 

0 
0 

0 

0 

0 

0 

0 

0 

0 

32,286 

32,286 

1997 

0 
0 

0 

0 
0 

0 

0 

0 

0 

20,766 

20,766 

r 

AJ!pendix 12-6 

in Pesos •ooo 

1998 

0 
0 

0 

0 
0 

0 

0 
0 

0 

(903) 

(903) 

1999 

0 

0 

0 

0 
0 

0 

0 
0 

0 

(1,013) 

C1 ,013) 

.:.-q; >-· 
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APP1$11PIX 12-6 

'l'QTAL ASSITS SQIRDIJLI ~ QP'l'IOI c 

1. Initial anci Replacement Inyest;rnt Costs 

1.1 The figures quoted in respect of initial investaent costs 
have been taken directly from the cost schedule presented 
at Appendix 12-2. 

1 • 2 It has been assumed that there would be no replacement 
investment during the period to 1999. 

2. Pre-Procluction Expenditure 

2 • 1 The f iqures quoted in respect of pre-production capital 
expenditure have been taken directly from the expenditure 
schedule presented at Appendix 12-3. 

3. current Assets Increase 

3.1 The figures quoted in respect of the increase in current 
assets in each year have been c~lculated by reference to the 
working capital schedule detailed in Appendix 12-4. 

3.2 The total initial assets of the project include provision 
for the total current assets figure in 1997, given that the 
plant would then be operating at its maximum of 91% capacity 
utilisation. 
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UlllDO PElllCILLI• PllOJECT : OPTION C Appendix 12·7 

-----------------------------------
I• I TIAL Fl IWIClllG PlAll 

----------------------
in Pesos '000 

' • 'II 

' 
YHr 1993 1994 1995 1996 1997 1991 1999 -~ 

1 
1. Equity 5'acription 

- Pr-ters 356,386 0 0 0 0 0 0 

- Finencial lnstituti- 237,590 0 0 0 0 0 0 

2. Foreign Currency Loans 21,683 717,424 92,666 0 0 0 0 

3. Local CUrrency Loans 0 0 0 37, 118 0 0 0 

4. current Li lbil it i es 0 0 11. 184 6,553 4,337 (98) (119) 

Total 615,659 717,424 103,850 43,671 4,337 (98) (119) 

=================•=s=================s=======s::::::s:saas:=aa:====s-=-•= 
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APPBllDIX 12-7 

INITIAL FIIWICDIG PLM : OP'l"IQR C 

1. &mity suh;cription 

1.1 It has been assuaed that both the local proJ10ters and those 
financial institutions invited to participate in the project 
would subscribe for their shares in full during 1993, and 
would therefore take up their respective shareholdings of 
60% and 40% at the outset. 

1.2 It may be noted that this would ensure that the project had 
sufficient funds in hand to cover anticipated expenditure 
on local investment i teas, including working capital, during 
the implementation phase and the first year of operations. 

2. Foreign CUrrency LoaQs 

2.1 It has been assumed that the foreign currency loans would 
be drawndown in three tranches as follows : 

1993 
1994 
1995 

p 21,683,000 = 
p 717,424,000 = 
p 92,666,000 = 

p 831,773,000 

2.6!l 
86.3!l 
11-l!l 

2.2 It may be noted that this would ensure that the project had 
sufficient funds in hand to cover anticipated expenditure 
on imported investment items, including working capital, 
during both the implementation phase and the 3-year build
up to full capacity utilisation in 1997. 

3 • LQcal currency Loans 

3.1 It has been assumed that the local currency loans would be 
drawndown in their entirety in 1996, and would therefore be 
used to fund the balance of the working capital requirement 
of the project. 

4. current Liabilities 

4.1 The figures quoted in respect of the increase in current 
liabilities in each year have been calculated by reference 
to the working capital schedule detailed in Appendix 12-4. 

• 
\ 
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I Aflpandia 12-la 
llllDO '91Clllll PIOJECT : OPTICJI C 

------------------------------
PllCIDUCTICJI COST SCJIEDULE 

in PesQ& I 000 

I 
I 

~ ~ 
1995 1996 1997 1991 1999 1 

~ 
134,204 212,147 261,707 '262.;a1 264,890 1. Direct llaterials & Inputs 

I 5,840 5,840 5,840 5,840 5,840 

23, 112 25,952 21,047 21,668 29,330 
3. Fatory OllerM9ds 

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

I Fectory Costs 163, 156 244,619 291,m 291,215 297,457 

- I 11,231 11,231 11,231 11,231 11,231 4. Adainistrative overMads 

I 
t,315 1,315 1,315 1,315 1,315 

---------------------------------------------------
5. Sales & Distribution costs 

I 
112,702 264, 115 311,323 317,761 317,003 

66,542 69, 161 54,313 37,911 21,509 

Operatil'll) costs 

6. Fin.ncial Costs 

I 130,672 130,672 130,672 130,672 130,671 

---------------------------------------------------
7. Depreciation 

I Total Procllction Cost 379,916 464,025 503,308 416,344 469, 113 

::::::z===================:::::::::::a:::::::=:z::: 
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I . i lmlDO PDICllll• NO.IECT : c.nm c ~i• 12-lb 

-----------------------------------
OETAILEO PllCIDUCTlm COST SCIEllUlf in.._. •ooo 

I ---------------------------------
,_ 1995 19" 1997 1991 1999 

..... I 
1.t Direct ... terials 

I 
Fermntation "9terials - 1....,-ted 24,497 ll,9D1 41,510 41,510 41,510 

- LCIQl 43,312 61,9D1 15,913 15,913 15,913 
Eat.-.ction llaterials - 1....,-ted 15,661 24,an 31,015 31,015 31,015 
6-U'A Procllction - 1....,-ted 15,m 23,51t 28,909 27,753 26,366 

I lult a.picillin - 1....,-ted 0 D 0 0 0 
lult ~illin - lllplll'ted 0 D 0 0 0 
lult Cl...cillin - lllplll'ted 0 0 0 0 0 
FiNl Doufe F- - 1....,-ted 0 0 0 0 0 - I ---------------------------------------------------

91,573 156,262 19(.,347 193, 191 191,804 

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

I t.2 Utilities 
Ferlllfttatian/EJltractian 35,277 56,029 69,862 69,862 69,862 
6-l#A Praia.ction 354 556 611 654 621 

I 
lulk a.picillin 0 0 0 0 0 
lult a.ayci ll in 0 0 0 0 0 
lult Cl0118Cillin 0 0 0 0 0 
FiNl DClufe F- 0 0 0 0 0 

I --------------------------------------------------
35,631 56,515 70,543 70,516 70,413 

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

~ I 2. Direct~ 5,840 5,840 5,840 5,840 5,840 

3. Factory Oftrllads 

I ...,...r 7,800 7,800 7,800 7,800 7,!IOO 
Replac1111nt Spare Parts 10, 180 10,619 11,223 11,714 12,373 
Repeirs & llaintlft9nee 3,132 6, 163 1,n4 7,714 7,857 

. 
I 

Protec:tiv. Clothing, etc 1,300 1,300 1,300 1,300 1,300 

-------------·--···-··-···-·--·-···-------·-·-·---
23, 112 25,952 21,047 28,661 29,330 

······-············-------------------------------

I 4. Adlinistrative Overtteeds 

~ 4,550 4,550 4,550 4,550 4,550 
Insurance 9,214 9,214 9,214 9,214 9,214 

I 
Office 5'4Jplin 650 650 650 650 650 
~ieatfana 650 650 650 650 650 
L..UProperty Cllarlft 156 156 156 156 156 
T~logy Trarwfer 1,950 1,950 1,950 1,950 1,95, • 

~ 

I Lictnen & fen 130 130 130 130 130 ~ 
~ Tr-l & Tr-JOrt 400 400 400 400 400 
:: 5'"*"in 531 531 531 531 531 
{ 

-···············--------------------------------·-~'!. I 11,231 11,231 11,231 11,231 11,231 

···············---~-------····--------------------

I f \ 
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DETAILED NClllUtllOll CDS1 sc.a.u tantinuld 

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

5. S.les & Distribution Casts 

....... r 
~t~i-

Trawl 
Office tent•l 
s.;,n C-issi-

6. Finmncial Casts 
Foreilft eurrency Loans 

Local CUrnncy l...,. 

7. Depreciation 
luildings 
Plant. lladtincry & Eq.ii~t 

Velticles 
Service Eq.ii...,_t 

lnt .. ibles 

Total ProckJction Cost 

- ---~- .:.------~--- ----- ---~-

1995 

6IO 

555 
ID 

0 
0 

19916 

6IO 

555 
ID 

0 
0 

1997 

6IO 

5S5 
ID 

0 
0 

1998 

6IO 

551 
ID 

0 

0 

-..-

1999 

6llO 
555 
ao 

0 

0 

-------------------------------------------------
1.315 1.115 1.115 1.115 1.115 

--------·----------------------------------------

46.5111 
1.m 

n.211 
4.640 

--------------------------------------------------
69.161 54.313 37.911 

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

i9.798 19.798 19.798 19.198 19.791 

25,450 25.450 25.450 25.450 25.450 

asa asa 851 asa asa 
t.216 1.216 1.216 1.216 1.216 

SJ.350 13.350 13.150 53.350 13.~9 

379.916 464.025 503.308 486.344 469. 183 
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APPP.llDIX 12-8 

PROOUCTIOB COST 5QfflDULI : QPl'IOll C 

1. Direct llaterials and Inputs 

1.1 Expenditure on raw material inputs has been calculated by 
reference to the detailed production schedule presented at 
Appendix 3-30, and the following usage and cost figures : 

Penicillin 

Imported Fermentation Materials 
CalciUll Carbonate 
SodiUll Sulphate 
PotassiUll Hydrogen Phosphate 
Alllloniua Sulphate 
Ammonia Gas 
Sulphuric Acid 
Phenyl Acetic Acid Salt 

Local Fermentation Materials 
Corn Steep Liquor 
Soy Bean Oil (medium) 
Soy Bean Oil (feedings) 
Sucrose Solution 

Imported Extraction Materials 
Butyl Acetate 
Active Carbon 
Sodium Bicarbonate 
Butanol 

kg/batch* 

15,157 
9,549 

909 
7,650 

940 
1,440 
9,900 

60,633 
4~729 
1,260 

50,400 

5,530 
17 

809 
2,390 

cost/tonne 

$ 270 
$ 146 
$ 1,992 
$ 26 
$ 184 
$ 35 
$ 1,086 

p 8,900 
p 21,000 
p 21,000 
p 3,675 

$ 1,500 
$ 996 
$ 881 
$ 1,166 

* production per batch= 2,584 kg of penicillin (net of 10% 
losses in production) 

6-APA 

Imported Production Materials 
Dichloromethane 
AmJDonia 
Hydrochloric Acid 30% 
Acetone 

kg/tonne 

6,000 
1,500 
2,000 
2,500 

cost/tonne 

$ 905 
$ 190 
$ 90 
$ 1,200 

1.2 It may be noted that all raw material costs are quoted per 
tonne of active ingredient, delivered to the factory site. 
In the case of imported materials, provision has also been 
made in the cost for payment of 10% customs duties. 

1.3 Expenditure on utilities has been calculated by reference 
to the detailed production schedule presented at Appendix 
3-30, and the following usage and cost figures : 

' 
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Penicillin 

Steaa (tonnes) 
Power (Mwh) 
Water (cu.metres) 

units/batch* 

120 
27~ 

135 

cost/unit 

p 600 
p 2,220 
p 3 

* production per batch= 2,584 kg of penicillin (net of lOt 
losses in production) 

6-APA cost/tonne of product 

Steaa/PowerjWater p 5,450 

2. Direct llaJJpover 

2.1 The wage and salary cost of the production staff eaployed 
in the factory has been estiaated at a total of just under 
P 5.85 aillion per annua. This figure may be broken down 
as follows : 

ll1mber salary Annual Cost 

Direct Production Staff 
Production Supervisors 
Technicians 
Skilled Workers 
Unskilled Labour 

Total 

3. Factory OVerheads 

10 
19 
12 
20 

61 

180,000 
120,000 

80,000 
40,000 

1,800,000 
2,280,000 

960,000 
800,000 

5,840,000 

3.1 The wage and salary ~st of the :aboratory and engineering 
staff employed in the factory has been estimated at a total 
of P 7.8 million per annum. This figure may be broken down 
as follows : 

II umber 

Laboratory/Engineering Staff 
Supervisors 16 
Technicians 17 
Skilled Workers 26 
Unskilled Labour 20 

Total 79 

salary 

180,000 
120,000 
e'J,ooo 
40,000 

Annual Cost 

2,880,000 
2,040,000 
2,080,000 

800,000 

7,800,00(J 

3.2 The provision made for the importation of replacement spare 
parts hab ,een calculated at 2% of the initial value of the 
production and auxiliary machinery and equipment to be 
installed in the factory. However, this figure has then 
been projected to rise at a compound qrowth rate of 5\ per 
annum to cover the expected increase in servicing needs over 
time. 
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3 ~ 3 The provision made for repairs and aaintenance has been 
calculated at the rate of 3' by reference to projected sales 
revenues in each year. 

3.4 Additional provision has been -.ade for annual expenditures 
totallinq P 1.3 aillion on protective clothinq and sundry 
other consWIClbles such as cleaninq 11aterials, lubricants and 
loose tools used within the factory coaplex. 

4. Mpj nistratiye onrbeacls 

4.1 The wage and salary cost of the senior aanagement teaa and 
the adainistration and other personnel eaployed has been 
esti11ated at a total of P 4. 55 ail lion per annUll. This 
figure aay be broken down as follows : 

llullber salary Annual cost 

Senior 11anacJe9ent 
Chief Executive 1 800,000 800,000 
Directors 2 500,000 1,000,000 
Production/Lab/Engineering 3 250,000 750,000 
Cowaercial/Administration 2 250,000 500,006 

Adai.nistration/other Personnel 
Accounts Officer 1 120,000 120,000 
Storekeepers 4 60,000 240,000 
Secretaries 4 60,000 240,000 
Security Officers 2 60,000 120,000 
Clerical Staff 8 40,000 320,000 
Drivers 5 40,000 200,000 
Receptionists 2 30,000 60,000 
Watchmen 8 25,000 200,000 

Total 42 4,550,000 

4.2 The cost of insuring the factory and other buildings, plus 
all the plant, machinery and equipment installed therein and 
the project vehicles, against fire, theft and accidental 
damage has been estimated at 1% of the initial value of the 
assets. The figure quoted of approximately P 9.2 million 
should also include the cost of providing accident cover for 
the workforce. 

4.3 Various provisions totalling just under P 2 million have 
been specified to cover annual expenditures on off ice 
supplies, coJ1JDunications, land/property charges, licences, 
fees and travel/transport. 
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4.4 It has been assUlled that the pr~ject would :.,)4! required to 
make an annual pay.ent of $ 75, 000 in respect of technology 
transfer for the strain developaent prograaae for penicillin 
production in each of the first five years of operation. 

4.5 Finally, provision has been aade for what is, in effect, a 
contingency allowance, calculated at 3\ of total overhead 
costs, to cover those iteas which have not been separately 
specified (such as donations, entertai11J1ent, staff Jledical 
and canteen expenses and the like). 

5. Sales Uld. Distribution costs 

5.1 The wage and salary cost of the sales and distribution tea• 
eaployed within the factory coaplex has been estimated at 
a total of just under P 0.7 million per annum. This figure 
may be broken down as follows : 

Nu.her salary Annual Cost 

Management 
Sales Director 1 500,000 500,000 

other Personnel 
Salesman (Pen-G & 6-APA) 1 180,000 180,000 

Total 2 680,000 

5. 2 The f iqures quoted in respect of product promotion and 
travel/transport have been taken directly from the detailed 
cost schedule presented at Appendix 3-28 (Option c refers). 

6. Financial costs 

6.1 It has been assumed that the foreign currency loans would 
be :made available on the basis of the following terms and 
conditions : 

Loah Amount P 831,773,000, equivalent to just 
under $ 32 million. 

:oan Term 6 years, inclusive of a grace period 
of one year. 

an Orawdown : final tranche drawn by mid-1995. 
Interest Rate 8% per annum, payable on the balance 

outstanding. 
Repayment in five equal annual instalments, 

commencing one year after final 
drawdown (that is, by mid-1996). 

...... ,.... .. 
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6.2 It has been assumed that the local currency loans would be 
made available on the basis of the followinq terms and 
conditions : 

Loan Allount 

Loan Term 

Loan Drawdown 
Interest Rate : 

Repayment 

7 • Depreciation 

P 37,118,000, equivalent to just 
over $ 1.4 million. 

4 years, inclusive of a grace period 
of one year. 
by mid-1996. 

25% per annllll, payable on the balance 
outstanding. 
in three equal annual instalments, 
commencing one year after drawdown 
(that is, by mid-1997). 

7 • 1 Depreciation in respect of the proposed investment has been 
calculated on a straight line basis in accordance with the 
followinq rates : 

Buildinqs and civil Works 
Auxiliary and Service Facilities 
Production Equipment 
Ancillary Production Equipment 
Auxiliary Equipment 
Vehicles 
service Equipment 
Intangibles * 

. . 5\ 
5% 
5% 
5% 
5% 

20% 
10% 
20\ 

* incorporated fixed assets and pre-production capital 
expenditure 

• 
\ 
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111100 POICILLll PIOJECT : CJITUJll C 

llU UICOllE STATBIEllT 

Yur 

1. Sales Revenues 

2. Operating Costs 

3. Operating Profit/Closs> 

4. Financial Costs 

5. Depreciatian 

6. liross Profit/(LOSS) aefore Tu 

7. Corporate Taution 

8. let Profit/CLOSS) 

9. Dividends 

10. Retained Profits 

11. Re-.. Reserves 

liross Profit : Sales 
let Profit : Equity 

-------- - - ···-·,.._ 

Appendix 12-9 

in Pesos •ooo 

1995 1996 1997 1998 1999 

127.728 205,447 257,461 259,480 261,895 

112,702 264, 185 311,323 317,761 317,003 

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

(54,974) (51,738) (60,155> (51,211) (55,108) 

66,542 69, 168 54,313 37,911 21,509 

130,672 130,672 130,672 130,672 130,671 

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

<252, 188) (258,571) (245,840) (226,864> (207,288> 

0 0 0 0 0 

C252,1S8J (258,571) <245,840) <226,864) <207,288> 

0 0 0 0 0 

C252, 188) .8,571) C245,840J C226,864J C207,2!1J 

(252,188) <510,766) (756,606) (983,470)(1,190,758> 
::::::a::zz:ss:::::::sssssssss:s:saasas:aa:~ssasszs 

-197.4% 
·42.5% 

-125.9% 
-43.5% 

·95.5% 
·41 .4% 

-87.4% -79.1% 
-38.2% -34.9% 
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AJ!PDIQIX 12-9 

BET IllCQMI 5TAtJ$1111ft' : QPTIOlf C 

1 • sales Revenues 

1.1 The figures quoted in respect of sales revenues have been 
taken directly from the detailed schedules presented at 
Appendices 3-26 and 3-27 (Option C refers). 

2. OJ)erating costs· Financial Costs and Depreciation 

2.1 The figures quoted in respect of operating costs, financial 
costs and depreciation have all been taken directly from the 
production cost schedule presented at Appendix 12-Ba. 

3. Taxation 

3.1 It has been assumed that the project would be successful in 
negotiating an initial tax holiday of six years from the 
co1DJDencement of co1DJDercial operations. 

3. 2 However, the extent of ':he losses anticipated over this 
period is such that, in effect, this tax exemption becomes 
ilDlllaterial. 

4 • DivideDds 

4.1 Given the magnitude of the losses anticipated, the project 
would not be in a position to declare dividends throughout 
tne period under review. 

5 • Revenue Beserves 

5.1 The revenue reserves reflect the ~ccumulated loss position 
of the project, and the changes thereto, as reflected in the 
income statement and final loss figure for each year. 
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Appendix 12-10 

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

I 
t 
I 

CAS11 FLClll T AILE FOi FI llAllC I Al PUllll I llG 

--------------------------------------
in Pesos •ooo 

CASll 1 MFLClll 615,659 717,424 231,571 249, 118 261,805 259,382 261,776 

' 
' ' 

Yeer 1991 1995 1996 1997 1998 1999 

:maszz:::::m:m:zazzmasaa-agcsz'TTTT2'Z:Z:mrm¥ r:=s•aas:TTz•:sz::: 

1. Fi MnC i •l Resources 615,659 717,424 103,850 43,671 4,337 (98) (119) 

I 2. S.les 1--.es 0 0 127,728 205,447 257,461 259,480 261,895 

. - I CASll ClJT FLClll cn1,979> (963,599) (385,555) <531,994) (572, 130) (533,497) (516,226) 

==========:============================================================== 

I 1. Tot•l Assets SChecllle (331,979) (963,599) (136,311) (32,286) (20,766) 903 1,013 

,,.' I 
' I 

2. Opentil"ll Costs 0 0 (182,702) (264, 185) (318,323) (317,761) (317,003) 

3. t.ibt Service : Interest 

- Foreign Currenc\' Loans 0 0 (66,542) (59,888) (46,580> <33,271) (19,962) 

- Loc•l Currenc1 L.OllftS 0 0 0 (9,280) (7,733) (4,640) (1,547) 

' 
Oebt Service : Repayments 
- Forex Loan 0 0 0 (166,355) (166,355) (166,355) (166,355) 

- Local Loan 0 0 0 0 (12,373) (12,373) <12,372> 

.~ 
'~ I ~ , 

4. Corporate Tax 0 0 0 0 0 0 0 

5. Dividends 0 0 0 0 0 0 0 

~ 

I SURPLUS/(DEFICIT) 283,680 (246, 175) (153,977) (282,876) (310,325> (274,115) <254,450) 

-···----------·-----------------------···--------------------------------

I ClJIJLATIVE CASll $~0RTfALL 283,680 37,505 (116,472) (399,348) (709,673) (983,78l!l 1,238,238> 

I 
• 

I 
~ I 

I 
'' 

\. 
I 

• t '? ., 
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APPENQIX 12-10 

CASH FLOW TABLE FOR FIBAllCIAL PLAIQlllfG : OFl'IOB C 

1. cash Inflow 

1.1 The figures quoted in respect of financial resources have 
been taken directly from the initial financing plan detailed 
in Appendix 12-7, and reflect the sum of the subscription 
for equity in the project, the foreign and local currency 
loans drawndown and the increase in current liabilities in 
each year. 

1.2 The figures quoted in respect of sales revenues have been 
taken directly from the net income statement presented at 
Appendix 12-9. 

2. cash outflow 

2. 1 The figures quoted in respect of total assets have been 
taken directly from the total assets schedule detailed in 
Appendix 12-6 and reflect the sum of the initial investment 
costs, pre-production capital expenditures and the increase 
in current assets in each year. 

2.2 The figures quoted in respect of operating costs have been 
taken directly from the net income statement presented at 
Appendix 12-9. 

2.3 The figures quoted in respect of debt service have been 
calculated on the basis of the terms and conditions assumed 
for the foreign and local currency loans, as respectively 
detailed in sections 6.1 and 6.2 of Appendix 12-9 : 

Foreign currency 
Interest Rate 

Repayment 

LOans 
8% per annum, payable on the balance 
outstanding. 
in five equal annual instalments, 
commencing one year after final 
drawdown (that is, by mid-1996). 

Local eurrency 
Interest Rate 

LOans 

Repayment 

25% per annum, payable on the balance 
outstanding. 
in three equal annual instalments, 
commencing one year after drawdown 
(that is, by mid-1997). 

2.4 Neither taxation nor dividends would be payable throughout 
~he period under review. 

~-
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i.1100 POIClllll PllOJECr : OPTIOll C Appendix 12·11 

PIOJECTED IALAllCE SHEET 

ASSETS 

1. Fixeci Assets 
· Und 
• Buildings 
- PlMt & Machinery 
- Vehicles 
- service Equis-nt 
- lnt-.ibles 

2. Current Assets 
- Accounts Receivable 
- Inventory 
- Cash in Hand 
- Cash Balance 

LIABILITIES 

1. Equity Capital 

2. Revera1e Reserves 

3. Te,,. Borrowings 
. Foreign Currency Loan 
. Local Currency Loan 

4. current Liabilities 
• Accounts Payable 
• Cash Shortfall 

in Pesos •ooo 

1993 1994 1995 1996 1997 1998 1999 

615,659 1,333,0al 1 501,217 1,2• ~ ,831 1,092,925 961,350 829,666 
z:a:=:::=::::::z:sssz ··= mm::szz~=ss 

20,350 20,350 20,350 20,350 20,350 20,350 20,350 
79, 1119 395,946 376, 148 356,35(1 336,552 316,754 296,956 
53,953 474,026 483,527 458,077 432,627 407, 177 381,n1 

0 4,290 3,432 2,574 1,716 158 0 
0 12, 155 10,939 9,723 8,507 7,291 6,075 

178,487 388,811 3D,399 250,049 166,699 83,349 0 

331,979 1,295,578 1,227,795 1,097,123 966,451 835,779 705, 108 

0 0 15,225 22,015 26,527 26,480 26,417 
0 0 53,404 78,6n 95,458 95,259 94,965 
0 0 4,793 5,021 4,489 3,832 3,176 

283,680 37,505 0 0 0 0 0 

283,680 37,505 73,422 105, 708 126,474 125,571 124,558 

615,659 1,333,083 1,301, 217 1,202,831 1,092,925 961,350 829,666 
~============z===========~= =============::::s:::::::::s:ss::s::::::::ss: 

593,976 

0 

21,683 
0 

21,683 

0 

0 

0 

593,976 593,976 

0 <252, 188> 

739, 107 831,m 
0 0 

739,101 831,m 

0 
0 

0 

11, 184 
116,472 

127,656 

593,976 

(510,766) 

665,418 
37, 118 

702,536 

17, 737 
399,348 

417,085 

593,976 

(756,606) 

499,063 
24,745 

523,808 

22,074 
709,673 

593,976 593,976 

(983,470)(1,190,758> 

332,708 166,353 
12,3n 0 

345,080 166,353 

21,976 21,857 
983,788 1,238,238 

731,747 1,005,764 1,260,095 

\ 

\ 
i 
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APPEllDIX 12-11 

I PRQJB:J'm BALAllCI sar;n : O.PTJOll c 

I 
~ t 

I 
I 
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I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
l 

1. Assets 

1.1 The figures quoted in respect of fixed assets reflect the 
value of the project investment by individual category, net 
of depreciation calculated at the rates specified in section 
7.1 of Appendix 12-9. 

1.2 The figures quoted in respect of accounts receivable, total 
inventory and cash in hand have been taken directly fro• 
the schedule detailing the working capital requireaent in 
each year presented at Appendix 12-4. 

1.3 For the purpose of the financial projections, it has been 
assumed that all cash surpluses reflected in the cash flow 
table at Appendix 12-10 would be retained as cash balances. 

2. Liabilities 

2.1 It has been assumed that there would be no change in the 
shareholdinq structure and, more specifically, no further 
increase ir. the issued and paid-up share capital to that 
detailed in the initial financing plan. 

2.2 The figures quoted in respect of revenue reserves have been 
taken directly from the net income statement presented at 
Appendix 12-9, and reflect the accumulated loss position of 
the project. 

2.3 Provision has been made for the foreign and local currency 
loans to be drawndown as per the initial financing plan 
detailed in Appendix 12-7, and to be repaid as specified in 
the cash flow table at Appendix 12-10. 

2.4 The figures quoted in respect of accounts payable have been 
taken directly from the schedule detailing the working 
capital requirement in each year set out in Appendix 12-4. 

2.5 The figures quoted in respect of the cash shortfall have 
been taken directly from the cash flow table presented at 
Appendix 12-10, and reflect the accumulated cash deficits 
of the project. 

...; ........ 

\ 
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Appendix 12-12 

I 
I 

CASI FUJII TAILE : TOTAL lllVESTllEllT 

Teer 

CASI llFLOWS 

in Pesos • 000 

i ~ f 

·' l 0 2 3 4 5 

I 1. S.les levenues 0 121.na Zt>S,447 257,468 259,480 261,895 

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

I CASll CllTFUJUS (1,295,578) (307,829) (289,918) (334,752) (316,956) -.~ 

- I 1. Total lnvestmnt Outlay 

2. Residual Value of Assets 

(1,295,578) (i25, 127> (25,733> (16,429) 805 894 

0 0 0 0 0 705, lOll 

I 3. Operating Costs 0 (182, 702) <264, 1&5) <318,323) (317,761) <317,003) 

I 
4. Corporate Tax 0 0 0 0 0 0 

NET CASH FLOY (1,295,578) (180, 101) (84,471) (77,284) (57,476) 650,894 

I 
lnten111l Rate of Return 

==================•=====================::sss:::asaasss:::s:::::s 

·19.6% 

... I Net Present Value a 191 (1,099,445) 

I C1a1lative let Cash Flo.1 (1,295,578)(1,415,679)(1,560,150)(1,637,434)(1,694,910)(1,044,016) 

Pay-Back Period 

I 
I 
I 

... 
~ 

I l :· 
f• r,. 
" 
~ 
.. ~ I 
~; I 1'i 

l I 
~ 
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Appendix 12·12 

I 
t 

CASI! Flail TAllE : Ell.Un CAPITAL 

--------------------------------
in PftOS I 000 

' 
' ' 

0 2 3 4 5 

I 
CASI! llFLGWS 

1. S.ln •~ 0 127,728 205,447 257,468 259,480 261,895 

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

I 
CASll CllTFLC .. S (593,976) (249,244) (499,708) <551,364) (534,400) 187,1169 

--------------------------------------------------------------- I 1. E~ity Subscription (593,976) 0 0 0 0 0 

I 2. leplec~t lnvestmnt 

3. Resiclal value of Assets 

0 0 0 0 0 0 

0 0 0 0 0 705, 108 

I 4. Debt Service :Repayments 
. Fore11 L.,.-i 
. Local Lomn 

0 0 (166,355) (166,355) (166,355) (166,355> 

0 0 0 (12,373) (12,373) (12,372> 

I 
~- I 

5. Debt Service : Interest 
. Fore11 Lomn 
. Local Lomn 

6. Operating Costs 

0 (66,542) (59,aa8) (46,580> (33,271> (19,962) 

0 0 (9,280> (7,733) (4,640) (1,547) 

0 (182,702) (264, 185) (318,323> (317,761) (317,003) 

I 7. Corporate Ta11 0 0 0 0 0 0 

I 
NET CASH FLOW (593,976) (121,516) <294,261) (293,896) <274,920) 449,764 

I Internal Rate of Return ·36.5% 

Net PreHnt Value i 191 (862,950) 

. I 
-~ 

i 
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APPF.llDIX 12-12 

rNW FLOW TAN.I§ ; OPl'IOlf c 

1. Total Invest-Mt 

1.1 The figures quoted in respect of sales revenues, operating 
costs and corporate taxation have been taken directly fro• 
the net income statement presented at Appendix 12-9. 

1. 2 The figures quoted in respect of the total invest:Jlent outlay 
have been taken directly froa the schedule presented at 
Appendix 12-5, and reflect the sun of the initial invest•ent 
costs, pre-production capital expenditures and the increase 
in working capital requirements in each year. For the 
purpose of these calculations, the investment outlay in the 
project implementation phase has been combined as one total. 

1.3 The residual value of the assets reflects the total book 
value of the fixed assets of the project in 1999, as per the 
projected balance she~t presented at Appendix 12-11. 

2. £mlity capital 

2.1 The figures quoted in respect of sales revenues, operating 
costs and corporate taxation have been taken directly from 
the net income statement presented at Appendix 12-9. 

2.2 The figures quoted in respect of equity subscription have 
been taken directly from the initial financing plan set out 
in Appendix 12-7. 

2. 3 It has been assumed that there would be no replacement 
investment during the period under review. 

2.4 The residual value of the assets reflects the total book 
value of the fixed assets of the project in 1999, as per the 
projected balance sheet presented at Appendix 12-11. 

2.5 The figures quoted in respect of debt service (repayments 
and interest) have all been taken directly from the cash 
flow table for financial planning which is presented at 
Appendix 12-10. 
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.\APV 
PP.IMllJ i llCQJIDMI PIDCILLilf IUllCTIOI 

The Podbielniak Contactor, in a compact space, offers high recovery c! 
penicillin from the filtered broth by solvent extraction. The solvent 
employed is typically amyl or butyl acetate although other solvents 
such -as methyl isobutyl ketone (KIBK) are used. Primary stage recov
eries, based on the spent broth, in excess of 95 percent at a typical 
flow ratio of three to five filtered broth to one solvent are 
achieved. The combined. flow capacity of the Models B-10-P, D-18-P, 
and D-36-P in proces•ing antibiotic extractions, is approximately 6, 
15, and 30 cutlic meters per hour respectively. 

Positive displacement turbine type pumps are used with the B-10-P Pod 
'n the aqueous and solvent feeds due to the head requirements and rel
tively low flowrates. These pumps are provided with back pressure 
re~lators for ~ver-pressure protection, and recycle to the feed tank 
of excess capacity. 

The filtered broth is pumped and metered to the primary extraction Pod 
heavy-liquid-in position, where the pressure is approximately 2-4 
atmospheres. Treating agents are metered into the filtered broth to 
reduce the emulsification tendency of the broth. Just prior to the 
Pod, the filtered broth stream is acidulatad to the extraction pH. 
The pH of the spent broth is measured (leas than 30 seconds down
stream), and controlled either by directly controllinq the acid flow
rate or simultaneously by cascade operation of the pH and acid flow 
controllers. The quality of the heavy-liquid-out is observed in the 
effluent sightqlass. 

The fresh solvent is pumt:iad and metered to the primary extraction Pod 
liqht-liquid-in position where the presaure is approximately 5-6 atmo
spheres. Th• solvent passes counter-current to the broth in the Pod, 
and exits via the light-liquid-out position, where a sightglaas is 
installed for quality observation. The pressure of the rich so~vent 
effluent is maintained at 2-4 atmospheres via pressure instrumentation 
and a pressure control valve. The pressure is maintained, as high as 
possible, consistent with the quality of this Pods heavy effluent. 
The higher the back pressure, the greater the portion of the Pod coun
ter-current contact zone is heavy liquid dispersed with is desired for 
extraction efficiency. 

The spent broth leaves this primary extraction Pod essentially free of 
entrained solvent and pas••• to neutralization and/or distillation for 
recovery of dissolved solvent. The rich solvent is temporarily col
lected in a suitable vessel (under level control) prior to the sacond
art recovery step. In some cases, this rich solvent may undergo a 
counter-current wash before the next step, whereas in other cases, the • 
rich solvent may undergo decol~rizinq via carbon adsorption. 
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Secondary extraction is done at the opposite heavy phase to light 

(
hase flow ratio• as that practised in primary extraction~ Th• flow 
atios of rich aolvent (liqht)-to-fresh buffer (heavy) vary from three 
o tive to one to fifteen to thirty to one. In this case, the extr~c

tion efficiency desired hiqh flow dispersed (low flow continuous) is 
~epresented by a low liqht-liquid-out back pressure. 

The rich solvent is pumped and metered under level and flow control to 
~he secondary Pod light-liquid-in position where the pressure is 
llpproximately 5-6 atmospheres. The solvent paaaes counter-current to 
the butter in the Pod, and exits via th• light-liquid-out position, 

t
where a siqhtqlass is installed tor quality observation. The pressure 

t the rich solvent effluent is maintained at 2-4 atmospheres via 
ressure instrumentation and a pressure control valve. The pressure 

is maintained, as low as possible, consistent with the quality of this 

'

Pods light effluent. The lover the back pressure, the greater the 
- po ion of the Pod counter-current contact zone i• light liquid dis

pe~ Jed whic~ is desired tor extraction efficiency. The spent solvent 

l
is forwarded to solvent purification or in some cases recycled 
directly to the primary extraction. 

The fresh butter is pumped and metered to the secondary extraction Pod 

'

heavy-liquid-in position, where the pressure is approximately 2-4 
atmospheres. The pH of the rich buffer effluent is measured, and con
trolled at the desired extraction pH either by directly controlli-.q 

l the fresh buffer flowrate or simultaneously by cascade operation of 
the pH and buffer flow controllers. The quality of this heavy-liquid
out is observed in the effluent siqhtqlass. 

IThe rich buffer passes to further 
crystallization ot the penicillin product. 

I 
I 
I 
I 
I 
I 
I-. 
I 

processinq and tina~ly 
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ACCESSORY EQUIPMENT LIST: Primary & Secondary Antibiotic Extraction, 
APV Chemical Machinery Drawing No. 2017-055. 

FEED PUMPS 

P-1 
P-2 
P-5 
P-6 
P-3 
P-4 

'::ONTROL VALVES 

FCV-1 
FCV-2 
FCV-5 
FCV-6 
PCV-1 
PCV-2 
BPR-2 
BPR-5 
BPR-6 

Filtered Broth Feed Pump 
Fresh Solvent Feed Pump 
Rich Solvent Feed PUmp 
Fresh Buffer Feed Pump 
Reagent Feed Pump 
Treating Agent Feed Pump 

Filtered Broth Flow Control Valve 
Fresh Solvent Flow Control Valve 
Rich Solvent Flow Control Valve 
Fresh Buffer Flow Control Valve 
Pod X-1 LLO Pressure Control Valve 
Pod X-2 LLO Pressure Control Valve 
Fresh Solvent Pump Back Pressure Regulator 
Rich Solvent Pump Back Pressure Regulator 
Fresh Buff er PUmp Back Pressure Regulator 

INSTRUMENTATION - FIELD 

FIT-1 
FIT-2 
FIT-3 
FIT-5 
FIT-6 
FI-4 
SFI-lL 
SFI-lH 
SFI-2L 
SFI-2H 
PI-P 
PI-Xl/X2 
PIT-1 
PIT-2 
LIT-1 
PHIT-1 
PHIT-2 

Filtered Broth Flow Indicating Transmitter 
Fresh Solvent Flow Indicating Transmitter 
Reagent Flow Indicating Transmitter 
Rich Solvent Flow Indicating Transm!tter 
Fresh Buffer Flow Indicating Transmitter 
Treating Agent Flow Indicator 
Pod X-1 Light Liquid Effluent Sight Flow Indicator 
Pod X-1 Heavy Liquid Effluent Sight Flow Indicator 
Pod X-2 Light Liquid Effluent Sight Flow Indicator 
Pod X-2 Heavy Liquid Effluent Sight Flow Indicator 
Feed Pumps - Pressure Indicators (6) 
Pods X-1/X-2 - Pressure Indicators (8) 
Pod X-1 LLO Pressure Indicating Transmitter 
Pod X-2 LLO Pressure Indicating Transmitter 
Vessel V-1 Level Indicating Transmitter 
Spent Broth pH Indicating Transmitter 
Rich Buffer pH Indicating Transmitter 

List No. 2017-055 
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INSTRUMENTATION - PAN'BL 

ICP-1 
FIC-1 
FIC-2 
PIC-1 
PIC-2 
LIC-1 
PHIC-1 
PHIC-2 
FIC-3 
FIC-S 
FIC-6 
R-1 

ELECTRICAL 

MS-Pl 
MS-P2 
MS-PJ 
MS-P4 
MS-PS 
MS-P6 
R.'iS-Xl 
RMS-X2 
PBS-Pl 
PBS-P2 
PBS-P3 
PBS-P4 
PBS-PS 
PBS-P6 
RPBS-Xl 
RPBS-X2 

OTHER 

MT/CV-1 

Instrument Control Panel 
Filtered Broth Flow Indicatinq Controller 
Fresh Solvent Flow Indicatinq Controller 
Pod X-1 LLO Pressure lndicating Controller 
Pod X-2 LLO Pressure Indicating Controller 
Vessel V-1 Level Indicating Controller 
Spent Broth pH Indicatinq Controller 
Rich Buffer pH Indicating Controller 
Reagent Flow Indicating Controller 
Rich Solvent Flow Indicatinq Controller 
Fresh Buff er Flow Indicating controller 
Recorder (4 Pen) 

Filtered Broth Pump Motor Starter 
Fresh Solvent Pump Motor starter 
Reagent PUmp Motor Starter 
Treating Agent Pump Motor Starter 
Rich Solvent Pump Motor Starter 
Fresh Buffer Pump Motor Starter 
Pod X-1 Reversible Motor Starter 
Pod x-2 Reversible Motor starter 
Filtered Broth Pump Push Button Station 
Fresh Solvent Pump Push Button station 
Reagent Pump Push Button Station 
Treatinq Agent Pump Motor Starter 
Rich Solvent Pump Push Button Station 
Fresh Buffer PUmp Push Button Station 
Pod X-1 Reversible Push Button Station 
Pod X-2 Reversible Push Button station 

Pod X-1 Mixing Tee 
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ACCESSORY EQUIPMENT: Primary & Secondary Antibiotic Extraction, 
APV Chemical Machinery Drawing No. 2017-055. 

FEED PUMPS 

Centrifugal Type: Type 316 stainless steel construction, complete 
with mechanical seal and including baseplate, coupling guard, and 
explosion-proof drive motor. 

P-1 Filtered Broth Feed Pump 

Regenerative TUrbine Type: Type 316 stainless steel construction, 
complete with mechanical seal and includinq baseplate, coupling quard, 
and explosion-proof drive motor. 

P-2 
P-5 
P-6 

Fresh Solvent Feed Pump 
Rich Solvent Feed Pump 
Fresh Buffer Feed Pump 

Piston Type: Type Alloy 20 stainless steel construction, piston type 
metering pump including ba·;;eplate, couplinq-quard, and explosion-proof 
drive motor. With pneumatic control valve for infinite adjustment of 
output. Complete with a pulsation dampeninq chamber. 

P-3 Reagent Feed Pump 

Piston Tvpe: Type 316 stainless steel construction, piston type 
metering pump including baseplate, coupling guard, and explosion-proof 
drive motor. complete with a pulsation dampening chamber. 

P-4 Treating Agent Feed Pump 

CONTROL VALVES 

Pneumatic Control Valves: Flangeless (clamped between 150-600 lbs. 
A!lSI line flanges), globe single seat with wide rangeability. Body 
material of Type 316 stainless steel with Teflon/asbestos bonnet ' 
packing. Spring and diaphragm type actuator and handwheel for manual 
operation. 
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CONTROL VALVES 

FCV-1 
FCV-2 
FCV-5 
FCV-6 
PCV-1 
PCV-2 

(continued) 

Filtered Broth Flow Control Valve 
Fresh Solvent Flow control Valve 
Rich Solvent Flow Control Valve 
Fresh Buffer Flow Control Valve 
Pod X-1 LLO Pressure Control Valve 
Pod X-2 LLO Pressure Control Valve 

Back Pressure Regulator: Continuously operating, manually adjusted 
(handwheel), spring and diaphraqm operated, with Teflon o-rings. 
Pressure relief valve on pump recycle. Type 316 stainless steel 
wetted parts and threaded connections. 

BPR-2 
BPR-5 
BPR-6 

Fresh Solvent Pump Back Pressure Requlator 
Rich Solvent Pump Back Pressure Regulator 
Fresh Buffer Pump Back Pressure Regulator 

INSTRUMENTATION - PIELD 

Flow Indicating Transmitters: Armored Indicating Flow Transmitter of 
variable area design and wide rangeability. Type 316 stainless steel 
fittings, metering tube, and float with flanged connections. Complete 
with a case installed Pneumatic Transmitter providing a signal 
linearly proportional to the flow and a direct reading segmental scale 
indicator. Reagent meter has Hastelloy C wetted parts. 

FIT-1 
FIT-2 
FIT-3 
FIT-5 
FIT-6 

Filtered Broth Flow Indicating Transmitter 
Fresh Solvent Flow Indicating Transmitter 
Reagent Flow Indicating Transmitter 
Rich Solvent Flow Indicating Transmitter 
Fresh Buffer Flow Indicating Transmitter 

Flow Indicators: Glass tube flowrator, variable area meter with wide 
rangeability. Type 316 stainless steel fittings and float with teflon 
pac~ing and screwed connections. 

FI-4 Treating Agent Flow Indicator 

Sight flow Indicators: For vertical upward or horizontal flow, with 
flapper-type indicator for visual verification of flow. Type 316 
stainless steel body, wetted teflon gaskets, pyrex windows, and 
flanged connections. 

SFI-lL 
SFI-lH 
SFI-2L 
SFI-2H 

Pod X-l Light Liquid Effluent Sight Flow Indicator 
Pod x-1 Heavy Liquid Effluent Sight Flow Indicator 
Pod X-2 Light Liquid Effluent Sight Flow Indicator 
Pod X-2 Heavy Liquid Effluent Sight Flow Indicator 

specification No. 2017-055 
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INSTRUKl!NTATION - PlBLQ (continued) 

Pressure Indicators: Bourdon tube and threaded socket (316 SS) 
design. Direct readinq, local indication only. Not iilustrated. 

PI-P 
PI-Xl/X2 

Feed Pumps - Pressure Indicators (6) 
Pods X-1/X-2 - Pressure Indicators (8) 

Pressure Indicating Transmitter: Small case pressure indicating 
transmitter with Type 316 stainless steel element to be directly 
coupled to the process line. Complete with a case installed Pneumatic 
Transmitter providing a siqnal linearly proportional to the pressure. 

PIT-1 
PIT-2 

Pod X-1 LLO Pressure In~icating Transmitter 
Pod X-2 LLO Pressure Indicating Transmitter 

Level Indicating Transmitter: Displacer-type liquid level transmitter 
of Type 316 stainless steel constriiction. Complete with pneumatic 
transmitter providinq a 0.2-1.0 kq/cm2 output siqnal linearly propor
tional to the liquid level. Vessel V-1 is not supplied. 

LIT-1 Vessel V-1 Level Indicating Transmitter 

pH Indicating Transmitter: Flow throuqh electrode chamber, pH-to
current indicatinq monitor, and current-to-air converter. 

PHIT-1 
PHIT-2 

Spent Broth pH Indicatinq Transmitter 
Rich Buffer pH Indicating Transmitter 

pH Sensor: Flow through electrode chamber of Type 316 stainless 
steel construction for installation on a process stream bypass. 
The pH sensor assembly is of hard plastic (Ryton) construction 
with intregral (permanent) temperature compensator, and spherical 
glass plug-in type measuring electrode, and ceramic non-flowing 
reference electrode. Including 20 feet (6 meters) of integral 
multi-conductor shielded cable. 

pH-to-current Monitor: All solid-state for field installation 
with digital display readin~ o to 14 pH. NEMA type 4X enclosure 
providinq environmental protection. Converts the de millivolt 
signal to a 4 to 20 mA de output signal when supplied with 220 
volt, 50 Hertz electrical power. 

current-to-Air Converter: Weather and explosion-proof enclosure 
for field installation with NEMA 7, Class I, Groups C and D, 
Division I electrical classification. converts the 4 to 20 mA de 
input signal into a 0.2-1.0 kq/cm2 output signal. 
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YNSTRt1MENTATION - PANEL 

Panel: Sel!-standinq panel, finished in qreen textured polyurethane, 
of sheet metal construction. The panel will contain the indicatinq 
controllers, recorder, and necessary internal pneumatic pipinq and 
wirinq connected to the convenient exterior bulk head fittings includ
ing the Master Impulse Unit for pneumatic chart drive with electric 
explosion-proof motor (220 volt, 50 Hertz, single phase) of Class I, 
Groups C and D, Division I electrical classification. Complete with 
dual filter/regulator and pressure gauge set. 

Indicating Controllers: Panel mounted of miniature design and pullout 
chassis for convenient maintenance. Manually positioned set point 
with wide proportional bank and fast automatic reset and direct read
inq scale. 

FIC-1 
FIC-2 
PIC-1 
PIC-2 
LIC-!. 

Filtered Broth Flow Indicatinq Controller 
Fresh Solvent Flow Indicating Controller 
Pod X-1 LLO Pressure Indicating Controller 
Pod X-2 LLO Pressure Indicating Controller 
Vessel V-1 Level Indicating Controller 

Indicating Controller: As above, but including derivative in addition 
to proportional and reset. 

PHIC-1 
PHIC-2 

Spent Broth pH Indicating Controller 
Rich Buffer pH Indicating Controller 

Indicating controller: Panel mounted ot miniature design and pull-out 
chassis for convenient maintenance. Manually and pneumatically posi
tioned set point with remote/local switch. With wide proportional 
band and fast automatic reset and direct readinq scale. 

FIC-3 
FIC-5 
FIC-6 

Reagent Flow Indicatinq Control!er 
Rich Solvent Flow Indicating Controller 
Fresh Buffer Flow Indicating Controller 

Recorder: Panel mounted of miniature design and pull-out chassis for 
convenient maintenance. Pneumatically piped to each ot the control
lers for simultaneous recording of four (4) selected variables. Chart 
driven via pneumatic pulsed motor. 

R-1 Recorder (4 Pen) 
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ELECTRICAL 

Motor Starters: Magnetic type with combination circuit breaker in a 
light weight aluminum, bolted-cover enclosure ot HEMA Type 7 for 
hazardous location and Class I, Groups c and D electrical classifica
tion. Power to be 3 phase, 380 volt, so Hertz. With thermal type (3 
pole) overload relays (reset from outside the enclosure) to provide 
motor protection: and maqnetic circuit break~r, with lockable external 
operating handle, for short circuit protection. Including installed 
control circuit transformer, with secondary for 110 volts. Pod start-
ers are reversible. 

MS-Pl 
MS-P2 
MS-PJ 
MS-P4 
MS-PS 
MS-P6 
RMS-Xl 
RMS-X2 

Filtered Broth Pump Motor Starter 
Fresh Solvent Pump Motor Starter 
Reagent Pump Motor Starter 
Treating Agent Pump Motor Starter 
Rich Solvent PWllP Motor Starter 
Fresh Buffer Pump Motor Starter 
Pod X-1 Reversible Motor Starter 
Pod X-2 Reversible Motor Starter 

PUmp PUsh Button Stations: Heavy-duty, NEMA 7 push button station 
suitable for Class I, Groups c and D hazardous locations. Located at 
the pump motor on a 110 volt pilot circuit for operation of the 
starter. Pwnp stations are assembled with two push buttons 
(start/stop) and one pilot light. Pod stations are assembled with 
three push buttons (forward/reverse/stop) and two pilot lights. 

PBS-Pl 
PBS-P2 
PBS-Pl 
PBS-P4 

-PBS-PS 
PBS-P6 
RPBS-Xl 
RPBS-X2 

')THEB 

Filtered Broth Pump PUsh Button Station 
Fresh Solvent Pump PUsh Button Station 
Reagent Pump Push Button Station 
Treating Agent Pump Motor Starter 
Rich Solvent Pump PUsh Button station 
Fresh Buffer Pump PUsh Button Station 
Pod X-1 Reversible Push Button Station 
Pod X-2 Reversible Push Button Station 

Mixing Tee and Check Valve: Proprietary desiqn (Teflon/Alloy 20) for 
installation at the Pod flexible connector for reagent addition and 
mixing. 

Teflon lined tee of flangeless design to fit between the Pod inlet 
flange connection and the flanged flexible connector. Solid Teflon 
sparger for reagent injection and flanged reagent connection to pro
vide thorough mixing and pH adjustment. Complete with non-return 
valve of Alloy 20 stainless steel construction. 

MT/CV-1 Pod X-1 Mixinq Tee 
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Production of dosage forms of ampicillin. amoxycillin and cloxacillin. 

I. A postulated production progranne. The starting point for 
postulating a progranne is the suggestion that a total of about 9 
tonnes of these three antibiotics will be produced annually. It is 
first necessary to make assumptions as to the relative proportions of 
the individual antibiotics that will be produced and. for each one. 
the proportions of the various dosage forl!IS. The next phase is to 
examine the feasibility of economic production of the quantities 
arising from these assumptions. 

I.I Development of a tentative pro ramme. The British Pharmacopoeia 
describes 1nject1ons or both amp1c1 1n and cloxacillin but not for 
a1110xycillin. It is believed that the de111and for injections is 
relatively small. The assumptions that are made for this study are: 

antibiotic 

amoxyr.i 11 in 

ampicillin 

cloxaci 11 in 

annual 
production 

4 tonnes 

4 tonnes 

1 tonne 

dosagP. form 

capsules 

<try syrups 

capsules 

dry syrups 

injections 

capsules 

dry syrups 

injections 

dosage form dosage form 
as percent as weight 

75S 3000kg 

25S IOOOkg 

7Di 2800kg 

251 IOOOkg 

si 200kg 

70S 700kg 

251 250kg 

si 50kg. 

1.2 Feasibilit of the tentative ro ramme. The injections 
described n the pharmacopoe1a are o the same form as for injection 
of bemzy1penicillin and so could be made as a ~mall addition to 'he 
lar9e scale programme to manufacture benzylpenicillin injection. They 
are not considP.red further in this section of the report 
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All capsules would be produced using the same manufacturing facilities 
similarly all dry syrups would be produced using the same manufacturing 
facilities. 

The total weights of antibiotics used annually in the two dosage forms 
would be: 

capsules 

dry syrups 

6500kg 

2250kg 

Consider now what these quantities mean in terms of unit doses and unit 
containers. 

(1) capsules. The most colllllOnly used strength is 250mg; less 
corrmonly used is the 500mg strength. Assuming 90% will be 250mg and 
10% will ~e 500mg. it follows that the number of capsules produced 
annually would be: 

6500 x 1000 
= 23.636,364 

((0.9 x 0.25) + (0.1 x 0.5)] 

say 24 million capsules annually or 80,000 daily. 

Compare this figure with the expected output of a modern automatic 
capsule filling machine. A machine of moderate capacity has a claimed 
filling rate of 400 capsules/hour. Suppose that in practice a rate of 
350 capsules/hour is attained and the machine opera~es, on average, 6 
hours per shift. The daily output would be 350 x 60 x 6 = 126,000. 

~~ow consider the packing rate: 

It is proposed that capsules will be packed in plastic tubs with 
tamper-evident closures and that 90% will be packed in 500's and IOS in 
IOO's. Assume a packing rate of IO/minute for the IOO's and 5/minute 
for the 500's. Thus. the time to pack 80,000 ca,sules would be: 

for the lOO's 

80,000 x 0.1/ 100 x 10 = 8 min~tes 

for the SOO's 

80,000 x 0.9/500 x 5 = 29 minutes 

It is clear that such machines for both manufacture and packaging would 
be operating at far less than their capacity and that an operation on 
this scale wuld be uneconomic. 

-....~--- .· 

\ 



.... _ ... -
r~ ----- ------ - --- - - ---------:;. :- . - .... -- ~ 

. -
.~ . 

-

'I. 

I .. ~ 
'~ 

' 

t 

I 
t 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' 

(2) dry syrups. These are commonly presented as a dry powder consisting 
of 20 doses of antibiotic in a flavoured nase for the preparation of 
20 x 5ml doses. As this dosage form is for children. the dose may be 
lower. Both 125mg and 250mq doses are colll!!Only used. Assuming equal 
numbers of the two strengths are produced the nud>er of 20-dose bottles 
would be: 

2250 x 1000 
= 600,000 

((0.5 x 0.25) + (0.5 x 0.125)] x 20 

or 2000 daily. 

The total weight of antibiotic plus excipients in each bottle may be 
arouno 20 - 40g. Assuming JOg/bottle and that 2000 bottles corresponds 
to one batch then the batch size would be: 

30 x 2000/1000 = 60kg 

:lhilst there is no problem in working with suitable equipment for this 
scale of operation, it is very small. Costs of both production and 
quality control would be reduced by working on a larger scale. 

Again, considerinq filling into bottles, a machine filling at the rate 
of 30 bottles/minute would complete the day's production in: 

2000/30 = 67 ninutes. 

Thus. on consideration of oath production and pdckaging, a much 
incr~ased scale of operations is desirable. 

2 A minimum scale progranne. A progranne is proposed in 
which production would be about 1.5 to 2 times greater than initially 
P.nvisaged. There would be shared facilities for weighing, sifting 
and blending of powders for the manufacture of capsules and dry 
syrups. Some packing faciiities would also be shared. 

2.1 Bulk blending. Facilities for weighing, sifting and blending 
of powders would be based on batch sizes of about 180 - 250kg. This 
would correspond to 750,000 capsules or 6000 bottles of dry syrup. 

2.2 Capsule filling. Assuminq a mean weight of capsule contents 
[antibiotic + excipients] of 300mq, a batch of 750,000 capsules would 
weigh 225kg. Such a batch would be filled in six days using a 
machine of maximum capacity 400 capsules/minute. 

2.3 Capsule packing. Makinq the same assumptions as in 1.2 (1), 
a batch of 750,000 capsules would be packed on average in about 6 
hours. 

2.4 Fillinl and packing of dry syrups. Making the same assumptions 
as in 1.2 (2 , a 180kg batch of dry syrup (6000 bottles] would be 
packed in about 3.5 hours. 
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2.5 Plant capacity and utilization. The capacity and utilization 
in the proposed progran111e is illustrated in the chart. figure I which 
shows a possitle production progranne during a period of 20 working 
days. 

It is suggested that up tc 5 batches of blended powders could be 
produced in one shift. The chart starts with a run of three batches 
of bulk powder for capsules [of the same antibiotic] which could be 
?repared in one day leaving time for clean up so as to s~art a 
different product the next day. The chart then shows a run of 5 
batches of dry syrup in one day. A day free from production would 
leave ample time for clean up thus enabling manufacture of a different 
product the following day. In this programne the batching/blending 
facility wou~d be used for only 4 of the 20 working days. 

Capsule filling would occupy 18 of the 20 ~orking days. 

The lines for filling/packing of dry syrups and for packing of 
capsules would operate 9 and 3 days respectively for the for the 
two dosage forms. 

This production programme corresponds to the following outputs: 

capsules 

~ry syrups [~ottles] 

[dosesl 

20 working 
day period 

2,250,000 

90,000 

1,800,000 

300 working 
day period 

34,000.000 

1,350,000 

27,000,000 

Assuming an average dose of 275mq for capsules [90% 250mg and 10% 
~OO~g] an~ 187.5mg for dry syrups [equal numbers of 125mg and 250mg] 
these annual fiqures reoresent: 

weight of antibiotic in capsules 9.3 tonnes 

weight of antibiotic in dry syrups 5.1 tonnes 

to ta 1 14.4 tonnes 
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