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INTRODUCTION 

(I) The Second Consultation on the Pharmaceutical Industry H\udapt"st, 
Hungary. I 93 3) which discussed the paper 'Need (or Drug Policies'!i reco-
1111ne£'ded that 111 order to support the efforts of developing countries to formulate 
n;i11onal industrial drug policies with particular referenc.e to phan11aceutic.1l 
pr,ld111 lion. thc- experience of developing and developed countries in the form 
\ll ~tud1es already produced by the United Nations agencies should bc- studied 
by l "NllK' and relevant factors having a bearing on an industrial drug policy 
should be extracted and circulated to developing countries.~/ 

(i,) This study whiLh has been prenarcd* in pursuance of this recoaunendation 
is based on the findings ar.d recommen~ations co·.tained in the various studies 
and reports/papers prepared by United Nations Industrial Development Organi­
'>'-ltion (l<NIDL)), United Nations Conference on Trade and Development, (l!NCTAD), 
l"nited Nations Centre for Transnational Corporations (UNCTC}, World Health 
1Jrganistion (\\'HO} and other relevant documents having a bearing on industrial 
drug policy. :\ ~electivt' list of the reports and studil'S made- by I iN agt'ncies 
lllJY bC' '>C'l'll at :\nnex. I. 

(iii) So far as an industrial drug policy is cor .... erned, the studies discuss 
several elements of a drug policy such as preparation of a list of essential drugs; 
centralised bulk purchasing under generic names; establishment of local produc­
tion facili:ies; development and transfer of technology, promotion of research 
and de\eloprnent; regulation of prices, quality control; regulation of foreign 
uwestment; training of personnel; safeguards against marketing harmful drugs; 
enactment of appropriate legislation; setting up of adrninistratiave machinery 
to ad11:ir.1ster drug policy; regional and sub-regional cooperation C'tc. 

1\. l\nc>fl~ statt'd, thC' studies: 

(a) describe the situation regarding health, pharmaceutical production 
and supplies in the developing countries. 

(b) f>xamine the various elements of the pharmaceutical policy and 
highlight the shortcomings/deficiencies in the unplernentat1on 
of the policy. 

(c) Identify both general and specific guidelines/policy measures 
required to formulat11:.""' and strengthen the major elements of 
an industrial crug policy suited to the levP.l of development 
and technological capabilities of the country concerned. 

(v) The studies ;nade by various UN agencies have brought out into sharp 
locu~ the fact that since the developing countries vary greatly in their health 
situation, stages of development, technological capabilities, natural resources, 

l / :\:('l'd I or cfru~ pol in<'-. - lJ Nll)0-11)/\\ C/1'-H/ 1 '>. 

21 )econ<.l Consultation on the Pharmaceutical lndu.,try - ll)/\\H0/3'-J3/l 'J 
p.'J 

* Contribution of Mr. s. Ramanathan, Secretary to the Governm~nt of 
India, Cabinet Secretariat, New Delhi, in preparation ~f this 
study is acknowledged. 
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l't• .• trw ''bJlYt1n·s ;.md elements of an industriJI dru~ (>llliq· in l'Jch country 
\'.,1ulcl llJ\<: to be tailored to mc.-et the needs of l'ach Jncl Ill th<.' light of the 
f1\·,tlth .. , 1..•nJri1..l ..ind -.tJge of deH·lopment of th<.' phJrrr1,1n·utic..il w.du'.'>try. For 
,.,Jr~1ple. 111 countril's with practically no manufacturing c.1pJb1hty thl• c..•k•111ent; 
•>I .lll 111clustri;..tl drug policy will be few, while in countries where ind1genou"i 
111dustr~ 1s well developed and competes with foreign firms, the policy wi II be 
cornprehensi\·e, embracing many elements. .'\s a country progresses from one 
'.'>tJ~<' vi clen•lopment to another, the- policy would hJn• to be re" iewed Jnd d1J11-
gl""> 111Jdc h.eep:ng 111 \·iew the objectives ot the policy. Howc.·ver, the point i-; 
...!l'io ernphasisecf that, irrespective of the stage of development, it is important 
t .. ,r the de\·eloping countries to ensure that major elements of the.· policy, which 
...!r•' mtc-r-dependent, are reflected by an appropriate: co111bi11Jt1on oi the demenh 
111 ttw indu>trial drug policy for a given country. 

(\ d rtw gu1dc..•lines suggested, ar.d rccommendations 111Jde by I iN Jgc-r.cic-s 
m thl· \...1rtous studies have had an important influence on th<' evolution of n.it10-
nal (Nhne-. ha\mg a bearing on health care and domestic pl~arm.Jcc-utK.JI produc­
tion m se\eral countries. New policies, laws and regul.:itions were adopted by 
theru. combining, as appropriate to their specific nationJI conditions. many ele­
ment~ ot an industrial drug policy described in UN studirs, such a~ preparation 
ol .:i list ot essential drugs, centralised bulk purchases, pricing of drugs, quality 
control, use of generic names, changes in industrial propc·rty laws, Jnd progr<>ssive 
produn1011 01 formulat10ns and drugs. 

Role of UNIOO 

(\ 11) The studies also refer to the import•mt roll' plJyed by mtl'r-n.:.ition..11 
1..'rg..1rus.:tt•ons such as, UNIDO, UNCT;\D and WHL), in providing technic.:il assis­
t'1nce and other .:idvisory services to developing countries in the forn:ulation 
•. mcf 1111plt·111entatton of the various elements of a pharmaceut1cJI polic1 • In this 
comc.·xt. the role of L;NIOO in promoting the phJrrnac:eutical industry in deve­
loping countries by the programmes it has undertaken to support ..tnd strC'ngthen 
some of the major elements of an industrial drug policy assumes significance. 
I :Nlf)O's trchniral assistance programmes in the arc·as of transfc-r l)f tC'chnology 
for 111Jnulacture of bulk drugs/intermediates, pharmaceutic..11 dosJgc iorm~ .md 
lor design. construction and management of plants; supply of rnach;n-:-ry and 
equrprnC'nt; training of personnel; multipurpose plant kr group of products; utilisa­
tion •Jf rnedicmal plants; and tht> global consult.ltio.ls, workshop/semin;.irs orga­
n1.-.ed by 1t on topical policy issues having 3 bearing on the promotion of the· 
pharmaceutical industry, have substantially contributed to the development 
01 th<' technical expertise and technological capability m s<.'veral developing 
c0urHries for the establishment and operation of pharmaceutical pl nts. 

Coverage of this Study 

(\ 1 d lt11-. -.tucly de;.ib with the· follow:ng l•ictor-./el<·rr11..·1H-. h;.n·;ng -. t)('•1rmg on 
Jll 1ndu~tri..il drug PIJll<.)·· 

J. Tlw twaltl'. situation and production prof 1lc 111 ckveloping countr1<'s 
\\h1d1 1mdcr!uw th(' urg<'ncy ol 1111pro\1J1g ph..irr11'1< c·11111-.d proclu< -
th•11 f.:.inltt11.·-. a'1d health <'Jr<' system<> 111 cll·H·lopmg co1m1r1e· .• 

r>. f",1r111ul;..it1u1~ of .111 1.1dustr1al drug pol1<} lor CJ<'h CIC'v<'lo;>.ng 
: ~11111tn \\1th dc•'1rl} cl<·luwcl 1.1b1<·ct1H'"> .111cl pr,orit11"-. 
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,-. .-\doption of an essential drugs iist for treating the most common 
diseases of the country and the preparation of an essential list 
ol drugs for local production. 

d. Centralised bulk purchases in generic names on the basis of 
competitive tenders. 

e. 

(. 

Establishment of an indigenous pharmaceutical industry, the 
steps involved, the stages of manufacture' and th<' tC'chnology 
~nd infrastructure required. 

Importance of technology policy; the 
to acquire and absorb technology and the 
logy agreements. 

infrastructure required 
need to regulate techno-

g. Research and development in developing indigenous technology 
and development of new drugs suited to the needs or developing 
countries. 

h. Review of industrial property laws to safeguard the interests of 
the developing countries. 

i. Regulation of role of TNC's in accord with national objec­
tives and priorities. 

j. Pricing of drugs with a view to keeping them as low as possible 
and the administrative machinery required to implement the 
pricing scheme. 

J.;. Control over quality ol drugs irnporteJ or locally manufactured 
and the legal framework and administrataive machinery required 
for ensuring quality. 

I. Marketing of pharmaceuticals and the need for disseminating 
scientific information about drugs. Safeguards against market­
ing of unsafe drugs. 

111. Training of technical personnel. 

n. Legal framework and administrative machinery required for 
implementing drug policies. 

o. Regional, sub-regional coopNation among developing countries. 

p. Responsibilities of UNIDO, Government, the industry, the medical 
profession and consumers. 
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Chapter I 

HEAL TH SITUATION AND PRODUCTION PROFILE 
IN DEVELOPING COUNTRIES 

Health Situation 

There is a wide dispa.rity between developing countries in health c~ndi­
tions and in their stage of develo;:>:nent of th·~ pharm.Keutical industry. 

2. Ti1e health situation in maPy develoj:>ing countries is characterized 
by m~dequate infrastructure and se.-ere shortages of such basic requisites as 
.td<'quate sanitatio:i, safe drinking water, apj:>ropriate nutrition and health delivery 
~ptcms. t'\s a result, infectious and parasitic diseases take on epidemic propor­
tions. 

3. ror the developing countries as a group, life expectanq at birth is 
about 53 years, as against 70 years for the developed regions. Tne low life expec­
tancy at birth, which varies from 47 years in Africa to 61 in Latin A.merica, 
can largely be attributed to very high death rates among children during the 
first year of life.!f For those in developing countries, wh:> reach the· age of 
five, expectancy is only six to eight years less th~n in developed countries. 
However, these people suffer frequently from non-fatal diseases, which disrupts 
economic activities, often at critical times. 

4. The mrst wirlespread diseases in developing countries are the water 
borne diseases, (intestinal, parasitic and infectious diarrheal diseases, 
typhoid, cholera) and airborne diseases {tuberculosis, influenza, pneu-
monia, diphtheria, meningitis P.tc.). These combined with malnutrition, account 
for the majority of deaths among the poores people in developing countries. 

Health Care and Delivery Systems 

5. It has been estimated that about 50% to 80% of the population in deve­
loping countries have no· regular access to pharmaceuticals or to a health care 
delivery system. Drugs are not available on a regular basis in remote areas 
and villages which are often inaccessible.y . Drug distribution is the weakest 
link in the health care delivery system. 

6. Even though in recent years, national health policies have shifted sharply 
from expansion of facilities from hospital based care, towards expansion of 
rudimentary health services to the rural populations, the public financed health 
care systems do not provide adequate access to essential service, except densely 
populatecl areas."J/ 

!/ Health sector policy paper - World l\ank, 1980 p. I 0 

2/ <.~uidelincs on technology issues in the pharrnaccutical senor in 
the developing countries. UNC:T1\[)/TT/4'J - p.16. 

3/ Health scctor policr paper - World Bank 1980. p.18 
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Public Distribution System 

7. It is necessary, therefore, to devise a system of distribution that will 
rc.ich ;;1 majority of people in the rural areas. However, since the pub1ic health 
budgets of most of the developing countries may not be able to bear the heavy 
expenditure on the engagement of an increasing number of physicians, they 
cannot adopt the system fcHowed for distribution in develope:t countries. J\n 
alternative system that is emerging as a result of the experience gained in many 
developing countries, is a multi-tier system, involving general physicians and 
speoahsts at the referral and central hospitals. At the remotest delivery point 
there would be a volu:1tary community health worker who has some education, 
may be selected by the community, and is adequately trained in first aid, sympto­
matic diagnosis of simple illnesses and drug administration. At the sam·? time, 
there would be the health workers and the health assistants (para-medical per­
c;onnel) who have received more elab-:>rate training and can act as a link between 
the commu11ity worker and the para-medical health centre which covers a number 
of villages staffed by general physician.!lj 

Profile of Pharmaceutical Production and Consumption 

8. The pharmaceutical industry exerts a profound influenc.e over the 
etfel"ti\·eness of policies to protect health and promote economic and social 
development. It has, at the same time, a direct influence on the establishment 
of other industries, on international trade and on the !ransfer and development 
of technology. 

9. The current scenario of the world pharmaceutical industry reflects 
a lopsided development, which is unsastisfactory from the point of view of the 
developing countries. While two-thirds of the world population live in the develop­
ing countries, they consume barely 14% of the world production of pharmaceu­
ticals, even though their need for drugs is much greater than that of the people 
in the developed countries, which account of 86.27% of the world consumption. 

IO. Pharmaceutical production pattern is even more lopsided. It is concen­
trated in the developed countries which acco;.int for 90% of the world production. 
The share of the developing countries is only 10%, of which nearly two-t~irds 
come from a relatively few countries - Argentina, Brazil, Egypt, India, Mexico 
and South Korea.5/ Only a few developing countries possess an established pharma-
ceutical industry with backward integration for bulk. drug production.~/ . 

11. To !.atisfy their pharmaceutical requirements, developing countries, 
therefore, depend heavily on imports from developed countries. In 1980, developed 
countries accounted for 95% of total ·world exports ar.,., 68% of imports. The 
share of the developing countries was 5% of world exports 3.nd 32% of world 
imports. Since most developing countries lack the basic chemical processin~ 
industry, they import mainly finished or serr.i-finished products, rather than 
basic or intermediate products, requiring extensive local processing. 

!±./ Gl ;delines on technology issues in the pharmaceutical sector in 
the developing countries UNCTAD/TT/49. p.16 

)_/ Technology policies and planning for the pharmaceutical sector 
in the developing countries TO/B/C. 6/56. p.IX 

§} Ibid. p. IX. 

.. 

.. 
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Chapter II 

INDUSTRIAL DRUG POLIC'\' AND ITS OBJECTIVES 

12. Providing adequace health care for the people of the developing countries 
presents a significant and complex challenge. Despite the efforts of Governments, 
international organisations and volu'ltary agencies, pharmaceuticals are available 
occasionally, o:- not at all, to 70% of the citizens of many developing countries. 
This is because of the non-existent or inadequate philrmaceutical manufacturing 
capabiliti• and the poorly functioning or non-existent health care infrastructure, 
in nnny developing countries. The case studies on the health and pharmaceutical 
-.1tuation in developing countries have spotlighted the great n~ed for drugs in 
the .;:ountries in the context of the inadequate preventive public health measures. 
Drugs should therefore, provide the main prophylactic and curative support 
against ill-health nd diseases. 

Integrated Policy for the Pharmaceutical Sector 

1 3. The studies conducted by U.N. agencies have highlighted th? need for 
formulating an integrated polil.y/plan for the develop:nent of the pharm:teeutical 
mdustry which will deal not only with procurement and production but also with 
S';C>\eral other interrelated matters, including distribution and a health services 
delt\t>r} programme, in order to ensure supply of appropriate drugs to the whole 
population. Keeping this br9ad objective in view, spec•al attention has to be 
paid to the industrial aspects of a drug policy which are concerned with the 
establishment of local production facilities and the policy measures/instrume11ts 
required for promoting and developing the drug industry . .!J 

Objective of an Industrial Drug Policy 

14. The principal aims of industrial drug policy are to promote the local 
pharmaceutical industry and develop a self reliant technology base. To achieve 
these aims it is esse.1tial that Governments should spell out clearly the objectives 
and elements of the policy, enact the legislation for regulating various aspec.ts 
of the policy and establish the administrative organisations for implementing 
the policy. 

Objectives of Industrial Drug Policy in a Developing Country 

15. It may be useful at this stage to briefly outline the broad objec-
tives of the industrial drug policy of a developing country by referring 
to the concrete example of India, where the New Drug Policy, which was 
announced in 1978 states them as:l/ 

i) 
ii) 
iii) 

iv) 

to develop seif-reliance in d1·ug technology; 
to provide a leadership role ':O the public sector; 
to aim at quick self-suffic1~ncy in the output of drugs with 
a view to reducing the quantum of imports; 
to foster and encourage the growth of the Indian sector; 

ll UNIDO experien·:e in implementing pharmaceutical projects in deve­
loping countries - UNIDO/l 0 • .570. p. J 

'l,/ Statement of India's New Dnig Policy - I 978 
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v) to ensure that the drugs are available in abundance in the 
country to meet the health needs of the people; 

vi) to keep a careful watch on the quality of production and prever.t 
adulteration and malpractices; 

vii) to offer special incentives to firms which are en3aged in research 
and development; and 

viii) to provide other parameters to control, regulate and rejuvenate 
this industry as a whole, with particular reference to containing 
and channelising the activity of foreign co1.1panies in accord 
with national objectives and prioriti~s. 

14 Point Programme of Non-Aligned Nations 

16. Since cooperation in the pharmaceutical sector among developing ccun­
tries has engaged the attention of the Non-Aligned Countries, it may be useful 
to refer to the 14 points mentioned in Resolution No. 8 on 'Economic Cooperation 
amon& L"eveloping Countries' in the field of pharmaceuticals adopted by the 
Sixth Conference of Heads of States or Governments or Non-Aligned countries 
held in Havana, Cuba, (1979). These point!. take care of practically all the ele­
ments of an industrial drug policy. These are:-

i) elaboration of drug lists and formularies; 

ii) pooled procurement, inventory control and forecasting systems 
at the regional level; 

iii) elaboration of legal principles relating to industrial property; 

iv) elaboration of tenders and master contracts for drug imports; 

v} provisicn of information on sources of supply and technology; 

vi) assisting in the screening and evaluation of drug imports; 

vii) price monitoring, control of transfer pricing and technology 
import mechanism:;; 

viii) promoting industrial cooperation among member collntries; 

ix) assisting in securing equipment imports on the most ec.:ono1nic 
terms 

x) orgamsmg training of government off iciais in health policy, 
procurement, production, etc; 

xi) the production of pharmaceuticals and intermediates for several 
countries; 

xii) research in laboratory, pilot plant, semi-industrial and industrial 
processes for_ the introduction of new products and the adaptation 
of imported technologies; 

xiii) the preparation of feasibility reports on pharmaceutical devek1p­
ment projects; 

xiv) ensuring quality control in res~ct of raw materials, intermediates 
and finished goods.]/ 

}_/ Report and recommendations of the workshop on trade and tect--
nology in the pharmaceutical sector-UNCTAD/TT /48 Annex I 
p.1/2 

• 

• 

• 
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Recommendations made by UN Agencies and International/Regional Confererx-es 

17. Similar recommendations for formulation of an industrial drug policy, 
with emphasis on the various elements of a drug policy, outlined atove, were 
made by a Joint ;\1ission to che Caribbean Region organised by the JN Action 
Progamme for Economic Cooperatior, (Georgetown, Guyana ( 1977)!_/~ the Third 
International Conference on Transfer .~nd Development of Technology in [)cvelop­
ing countries, under More Favourable Conditions in the Pharrnan•utical lndu~try. 
(l\elgr<ide, Yugoslavia, 1979)2.J; Report of the Inter-Agency Task Fcrce on Pharma­
ceuticals under UNDP Project, executed by the Government uf Technical Coopera­
tion for development, UNCTl\D and \\'HO, (1979)6/; the l!NCTt\D Worbhop 
on the Trade and Technology Policies in the Pharmaceutical Sector in the C:irib­
bean Region (1980)lj; and the UNCTAD Workshop on Trade and Technology 
Policies in the Pharmaceutical Sector in the African Region~/; 

IS. UNIDO has also highlighted the importance of the major elem.;-nts of 
J.n industrial drug policy as necessary pre-conditions for the establishment of 
a pharmaceutical industry.~H 

I 'J. To sum up, based on the evaluation of the experience or developing 
countries, the recommendations in various studies conducted by l'.N agencies 
and in imernational/regional conferences, each developing country may, formulate 
an industrial drug policy, embracing a few or all the following elements, depend­
ing upon the health situation, stage of development of the pharmaceutical indus­
try and the scientific infrastructure available in the country: 

1. prepare a list of essential drugs, keeping in view, health require­
ments and a list of drugs based on it for local production. 

2. institutionalise arrangemenb for making centralised bulk purchases 
on generic names based on competitive tenders. 

3. establish its own pharmaceutical industry, in the private and 
public sectors, beginning with formulation and packaging or 
bulk drugs and intermediates in stages and render all encourage­
ment and assistance. 

4. prepare a technology plan for acquisition and absor?tion of foreign 
technology, and for development of indigenous technology. 

5. promote research and development in technology, upgradation 
of processes and development or indigenous systems of medicine. 

6. enact legislation for quality control of drugs. 

'±J Guidelines on technology issues m the ~'.1armaceutical sector in 
the developing countries - UNCT AD/77 /49 - Annex II, p.42 

]j Ibid - Annex IV - p.48 

~I ibid - Annex v - p.50 

!I Ibid - :\nnt>x VII - p.53 

S/ Ibid - :\nrwx XII - p.6~ 

':!_/ Note on UNIDO act1v1t1es relatm~ to pharr11areut1cJi products 1n 
th<.· 'or.text of primary health pr0grJrr11;1cs - l !Nll)\J/ll)l').207 -. p.2/3 
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7. matiate measures for regulating marketing and promotional 
practices and dissemination of drug information. 

S. enact legislation providing safeguards against marketing of unsafe 
drugs. 

9. set up a system of price monitoring or price control, form:illy 
or informally. 

10. 

11. 

12. 

to enact legislation to regulate investments and production by 
transnational corporations in pharmaceutical industry. 

to set up the necessary legal framework and administrative 
machinery to administer the drug po!icy. 

cooperate with other countries in the region or sub-region, on 
various components ..:>f the drug policy, in respect of which, 
there will be scope fc:- benefiting by collective action. 

Need to Include Major Elements in the Policy 

20. It would be seen from the foregoing that an industrial drug policy ~mbra­
ces many elements, which would necessarily vary from one developing country 
to another, depending upon the stage of development, technological capability, 
natural resources etc. Obviously in countries with practically no loc:il manufac­
turing capability, the elements of the policy will be few, while in countries 
where the indigenous drug industry is well developed and competes with foreign 
companies, the policy will be comprehensive, embracing several elements. As 
a country progrE>sses from one stage of development to another, the cirug policy 
would have to be reviewed and changes made in it, keeping in view the objectives 
of the country. However, irrespective of the stage of development, it is important 
to ensure that major elements of the pol~cy which are inter-dependent are reflec­
ted by an appropriate combination of the elements in the industrial drug policy 
for a given country. 

21. There is plenty of experience, expertise and documentation available 
in the formulation and implementation of industrial drug policies in some of 
the developing countries themselves and in international agencies such as UNIDO, 
WHO, UNCTAD, etc. It is for the developing countries to reach out to this 
fund of knowledge and experience and benefit by them. 

22. The various elements of an industrial drug policy have been shown 
schematically on page 7. 

• 

• 



Prepar•tion oi: 
(•) List of Ease"ti•l 
Drugs, keeping in view 
he•lth require11enrs and 
based on it, 
(b) • List of Essential 
Drugs fc.r Luc.ail 
Production. 

(I) 

Sub-R.,gionat/ 
Reglona~ C~~per•tion. 
Technlc•l Asslstanc" 
iroa ~'l\lDO and other 
UN ag.,nc i .. s. 

' 

Centrah~ed 

Bulk !'urchas,'9 
on competitive 
tenders in 
Generic 
N•ae& 

(2) 

li'l>USTlll1\I. lll\UCS l'lll.ICY AHLI ITS 1:1.i:m:rrrs 

Pricing of Druga and 
its Administration. 

(3) 

Control over 
Quality ot Dru1a. 

(4) 

(14) 1 rnousrn1A1. urwi; 1·01.11.:v 

Lcg•l fr•acwork/ 
Adaiai,Hratlvc 
14.tchineq· f.,r 
iaple-nting 
lndustri•l Drug Polley. 

(ll) 

PrOL>Ot1on of Research and 
D.?velop11ent, including 
d"velop-.:nt of 1ndigenaua 
mc:di~i~~' 

(12) 

Training o! Technical 
Personnel. 

( ll) 

Development 
and Transfer 
of Technology, 

(10) 

Regulation of Foreign 
Investment and the 
role of 1'ranenat ional 
Corporationa, 

(9) 

Dev11lopm11nt 
ot LoLal 
Ph11raaceutical 
lndu1try, 

(S) 

R1111uh t ion of 
Huketin11 and 
Prom.>t iona I 
Practice11 nnd 
Pi1111'1mJnation 
ot ln10L"11111tion, 

(6) 

Saf 11Kuard11 
111111in11t 
Marketing 
Unsat. Druga, 

(7) 

Review of 1ndu•tr1al 
Property Lea1•111tion. 

(8) 

..J 
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Chapter Ill 

ESSENTIAL DRUGS 

Preparation of a List of Essential Drugs 

23. It is now well recognised that the first step towards a rational drug 
policy is the preparation of a list of essential drugs for treating the large majo­
rity of diseases in a country.!f In the light of experience gained both in the 
developed and developing countries, it is now generally accepted, as confirmed 
IJy the WHO Expert Committee, that the number of drugs necessary for treating 
the most common and widespread diseases is relatively small. 

WHO's List of Essential Drugs 

24. Th~ lead in assisting the developing countries in identifying and sugges­
ting a list of essential drugs was taken by the WHO by appointing an Expert 
Committee on Essential Drugs which recommended in 1977 a model list of essen­
tial drugs. This list was subsequently revised and updated in three further reports, 
~he last being in 1985. The model list consists of bulk drt;gs .:ind sei~cted forr 1u­
lations thereof falling in 27 therapeutic groups.£/ A separate list of 23 drugs 
appropriate for use in primary health care was also recommended. Most of the 
developing countries have limited resources for procurement, raw material produc­
tion, quality control arrangements, storage, distribufr:in and finance; and what 
is important is to use them in as effective a manner as possible to provide 
for the needs of the population.]/ Since there are great differences between 
countries, the preparation ·.of a drug list of uniform general applicabililty and 
acceptability is n•)t feasible or possihle. Therefore, the list of essential drug!; 
sugg.?stcd by the WHO is a model which can form a basis for countries to iden­
til y their own priorities and to make their own selection.!ij 

UNCT AD Studies 

25. The adoption of an essent!al list is one of the preconditions for a fruit­
ful pharmaceutical industry in the developing world.1/ The UNCT AD in th•!ir 
studies on selected countries, and in the document, dealing with major issues 

I/ Report and recommendation of the workshop on trade and technology 
p·:>licies Tn ihe pharmaceutical sector in t~e Caribbean Region-UNCT AD/TT I 
41/Rev.I p.4 

Y Technical Report Scries-722-WHO 1985. p.14 to 27. 

},_/ Ibid - p.6 

'!.I Ibid - p.6 

J/ Global Study of the pharmaceutical industry - ll)/WG.331.6 p.89 
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m the transter of technology in the pharmaceutical sector have emphasised, 
both the importance and the urgency of preparing a list of essential drugs, 
not only in the countries concerned, but also in the region or sub-region.~/ to QI 

2b. The Fifth and Sixth Summit of Heads of State or Governments of Non­
\hgned Countries (1979) recommended the preparation of a list of pharmaceutical 
needs of each developing country and the formulation of a basic model list 
of such needs as a general guideline for action by the de\-e!opmg co:Jr,::ries.13/ 

List of Essential Drugs in Developed Countries 

27. It may be mentioned that it is not the develop;ng cot;:1!r!es alone which 
ha\C: to carefully prepare a list of essential drugs. In de\elvped countries also 
there is a growing concern about controlling the drug use and the expenditure 
on, and the prices of drugs and measures have been taken, e.g. in Norway, Swei:fen, 
• .rnd :\ustrali;,i to successfully reduce the lar~c numbcr of prep;.irations in thc 
marh;et by adopting a list of essential drugs._!_Y 

E.I Report and recommendations of the workshop on trade and technology 
policies in the pharmaceutical sector (Abidjan, Ivory Coast) - UNCTAD/TT /48 p.9 

!../ Guidelines on technology issues in the pharmaceutical sector in deve­
loping countries - UNCT.A.D/TT/49. p.12 

"§./ Technology policies in the pnarmaceutical Sector in developing 
c-JurHries - UNCT t\D/TT /7 p.6 

9/ ~1ajor issues in transfer of technology to developing countrie!. -
TD/B/C.6/4. p.51 

J!l/ Technology policies in the pharmaceutica; sector in Venezuel<1 -
UNCTr\D/TT/25. p. 9/10 

!.!/ Technology policies in the pharmaceutical sector in the Phillipines 
UNCTAD/TT /36 p.26 

J.l/ .\1ajor issues in transfer of technology tc developing countries -
:\ case study of the pharmaceutical industry - TD/B/C. 6/4 p.51 

I 3/ Guidelines on technology issues. in the pharmaceutical sector m 
the developing countries - UNCT AD/TT /49 Annexes I and vi p.4 I and 52 

J.!±./ Report and recommendations of the workshop on trade and techno­
logy policies in the pharmaceutical sector - UNCTAD/TT /48 p.7 
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Criteria for Selection of Essential Drugs 

28. According to the WHO, essential drugs are those that satisfy the health 
needs of the majority of the population; they should, therefore, be available 
at all times in adequate amounts and in the appropriate dosage forms. The choice 
of such drugs depends on many factors such as pattern of prevalent diseases; 
the treatment facilities; the training and experience of available personnel; 
the financial resources; and the generic, demographic and environmental 
factors._!~/ 

29. As a measure of caution. WHO Committee has recommended that only 
those drugs should be selected for which sound and adequate data on efficacy 
and safety are available from adeqaate clinical studies and for which evidence 
of performance in general use in a variety of medical settings has been obtained. 

10. Since the :irst report of the WHO Committee on L:.ssential Drugs was 
published in 1977, the concept of essential drugs has become widely recognised 
as useful. More than 80 countries have now prepared according to WHO, a list 
of essential drugs according to the needs and the relative programmes arc, 
in some cases, in an advanced stage of implementation.~/ Additionally, various 
non-Governmental organisations and UN agencies have also adopted their own 
list based on the WHO list. 

31. As stated by WHO, the experience so far with the fssePt1d Drugs List 
(EDL) has been more than gratifying; the advantages -=~e so~!'.!:c, edu­
cational and economic. On the scientific and educational side. an EDL leads to 
a more rational and prominent use of drugs and facilitates the production of 
a National Drug Formulary. On tile economic side, an EDL reduces expenditure 
on medicines, avoids drug misuse, encourages local production and increases 
the proportion of health care budget that can be devoted to other items.J.Z/ 

National Formulary 

32. In order to lay standards for the drugs manufactured locally as well 
as those imported, a National Formulary should be compiled which should reflect 
preference for the identified essential drugs . .!!/ 

12._/ WHO - Technical Report Series No. 722 p.8 

I!/ Ibid - p.7 

1 lj World Health - WHO. December J 985 

1y Conclusions and recommef'ldations adopted at the third international 
conference on transfer and development of technology in the developing countries 
under mor.e favourble conditions in the pharmaceutical industry Belgrad<· 
( 1979) - UNCT AD/TT /49, Annex-IV p.48. 



II 

Local Committee 

33. Each country should appoint a Local Committee comprising not only 
specialists in clinical medicine and pharmacology but also general practitiont"rs 
and other health workers. The advice of pharmacists is especially valuable on 
dosage forms, packaging and distribution problems. The national drug list should 
be reviewed every two or three years and new drugs should be introduced only 
if they offer a distinct advantage and are reasonably priced.J.2/ 

34. Essential drugs must be accomP.Ctnied by adequate information required 
for their safe and effective use. Model information sheets on all drugs included 
in the WHO model list are being prepared by WHO according to a standard 
format. These can be easily translated into any language and can be used to 
assemble a local formulary. The use of these information sheets will, therefore, 
make it unnecessary to rely on whatever information material may be provided 
by manufacturers.20/ 

UNIDO List of Essential Drugs for lnteg.-ated P.-oduction 

35. A.s part of their responsibility for the establishment of national or 
regional pharmaceutical production facilitie5, and the transfer of technologies 
to developing countries, UNIDO has, in consultation with WHO, developed an 
illustrative list of 26 essential bulk drugs for integrated production from inter­
mediates or basic raw materials, for treating the most common diseases prevalent 
in developing countries.I!/ Out of these 26 drugs, UNIDO has identified 9 essen­
tial C:rugs, for which facilities for the local manufacture of active ingredients 
should be established in developil'lg countries on a priority basis. These two lists 
may be seen at Annex II and Ill respectively. 

19/ Guidelines on technology issues in the pharmaceutical sector in 
the dl'veloping countries UNCT AD/TT /49. p.12 

20/ Ibid - p.12 

21 / lllustra-:ive list of drugs prepared by UNIDO in consultation with 
WHO (1980)-ID/WG.331/8 
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Chapter IV 

CENTRALISED BULK PURCHASES 

36. The procuremerlt of finished bulk drugs, raw materials and chemical 
intermediates of the appropriate quality at as economic a price as possible is 
an essential component of any plan for optimum utilisation of resources and, 
in the case of imported drugs, O?timis'.ng the use of foreign exchange resources. 
The aim of a centralised procurement in developing countries is to guarantee 
an uninterrupted supply of high quality bulk drugs at the lowest world market 
prices.!/ A centrellised procurement system has several obvious advantages in 
developing countries, whatever their level of development, in terms of organised 
market intelligence; advantages of bulk buying and therefore greater bargaining 
power; management cf quality control of imported products; easier control of 
trade practices which are dangerous to health; ensuring that domestic drug manu­
facturers, including subsidiaries of foreign companies, purchase their raw 
materials at equitable prices; enabling the national pharmaceutical system to 
be built around essential drugs.y The ultimate objective through such procure­
ment is to assist local manufacture at reasonable cost. 

37. The studies made by the UN agencies have noted the beneficial pur­
chases made worldwide in several countries, through centrahsect bulk purchases 
and made recommendations for establishing a central pool agency for purchases 
through open tenders.l/ to J1J 

!f Global study of the pharmaceutical industry - ID/WG.331.6 p.91 

~I Guidelines on t'echnology issues in the pharmaceutical sector in 
the developing countries - UNCTAD/TT/49 p.15 

ll A technology policy in the pharmaceutical sector in the United 
Republic of Tanzania - UNCTAD/TT/35 p.viii 

'!_/ Technological policies in the pharmaceutical sector in Venezuela 
UNCTAD/TT/25 p.23 

1.,/ Technology and development perspectives of the pharmaceuti~al 
sector in Ethiopia - UNCTAD/TT/58 p.31 

!!_/ Technology policies in the pharmaceutical sector in Cuba - UNCTAO/ 
TT/33 p.19 

!J Te~hnology policies in the pharmaceutical sector in Nepal - UNCT AO/ 
TT/34 p.29 

!/ Report and recommendations of the workshop on trade and technology 
policies in the pharmaceutical sector (Abidjan, Ivory Coast) - UNCTAD/TT /48 
p.18 

'l./ Report and recommendations of the workshop on trade and technology 
polic.ies in the pharmaceutical sector in the Caribbean Region - UNCTAD/TT /41 
Rev.l/p.11 

10/ Case studies in transfer of technology: Pharmaceutical policies 
in Sri Lanka TD/B/C.6/21 p.3 

!.!/ Technology policies and planning for the pharmac.:cutical sector 
in the developing countries - TD/B/C.6/56 p.4 

J]_/ Technology policies in the pharmaceutical sector in the Philhpincs 
• IJNCTAD/TT/36 p.26 
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\~. ~ joint mission organised Dy UNCTAD, CARICO\\ and the Trade. Tra11s­
P'lrt .ind lndu~try secto: of the United Nations :\nion Programme for [n>noruic 
l :ooJX.'rJt1on, m tfwir report in I 'J77, recomrm:.•ndl·d tlw c:-stabli~l1111c-nt ol a Central 
purrhasin~ Ji;c:-nc)· for pron1r<.>ment of ph~1rrnan.·uticah. ,met ~11:ck-d th.lt, in certain 
c..ises, it tn.l}" be appropriate to establish this aJ;<.>ncy in the: lirst instance, tor 
the pron1rement of the public sector rl·quirl'llll'nts .rnd ttwrt·;.il tt·r to e:.:te11d 
1t l\.l mclude the pri\·ate sector.!l/ 

Advantages of Centralised Pooled Purcilases 

39. Countries that have adopted a system of cc:lt ra lisc<l and pooled pur-
chases in the place of fragmented procurer.tent systerrts which exist in many 
developing countries, have been able to t•ffcct econornies,div~rsify sources of 
supply and re~ulate distribution of the bulk dru~s and raw materials at uniform 
prices. The centralised purchase of dru~s limited to a national list of drugs. 
in addition to rationalizing purc~tases, t..'"ould also help to r<!tionalize pu:-­
chasin~ proce<!ures, storage, distribution, prescription, quaL.t~.· control and 
disse;:1ination of objective drug infor1.1ation to heal th wor:~ers. h~pcric::tcc of 
sone of the developing countries has &hotr:n t!1at centra~i::eo pui·cha::;c an<l ci::;­
tribution has ~ev~ral mPrits. ~ri T.~n~~ u~~ ?~1~ t~ s~ve ·1ore th2P ~C~ cf itc 
c:•pLn<liturc on import of <.!ru~::;. ll:i In rnc:ia. r:IOSt of t:1c princip~ t ;}J~'.- ci1·u:~s 

arc .i:.:port~~ iJ:· t;1c Stal:c lr-a<lin~ Corpor<otion •. :m in<lepcncicnt cor:1oratior.; U;i:; 
::a::; :•el.pell to rc;,._;u late and c~uitably C:i::;triimtc at u:tiforn :rices r:ajor ::. .. :­
z-ori:CL .;u!, .. ltru:~s anc: a_•so rPciucc(i L;ac :;...:o.1l! toi· ~:·~~1::ic:· ~1-;..·::c:-n::. l!l LC'~;:...::-

!?i~;: r-:·i;-- ~~ t~=: c::r:~:-~l-;.7.~~ ;>urc~:asc o~ .~ru;:s t"~rou~~·-. ---~ ~'"';::~ '"':o~t~r.Z.c.:r::;c 

(:c! Sc.;urc Sociai) tl:crc was a savin:_~ o[ about~:;; :til:ion on t':c on'.er:::; '.l~ac.~1.: 

it~ 1-;1;;. This reprt!sented .:'L of t;1e total va!.l•e of 19L or.:ci·:.;.I.:.:/ 

Experience of Developed Countries 

40. It is not the developing countrie!" alone that have in the rt:cent years 
benefited by pooling the drug requirements and arranging procurement through 
a centralised designated agency. Some of the deveioped countries also have 
t>enefited. The experiencf' of the American Food and Drug Administration has 
shown that bulk buying ;inder generic name have achieved considerable savings 
in drugs purchased and dispensed under the Medicare and Medicaid programmes. 
In Sweden, centralised procurement through the National Corporation of the 
Pharmacists coupled with a single channel distribution had significan!h contri -
buted in reducing the cost of quality drugs to· the consumer. The experience 
of PARCOST(Prescri~ tion at Reasonable Cost, Ontario, Canada) has shown that 

11./ "Towards a Regiona: Pharmaceutical Policy". Report of a Joint 
Mission to the Caribbean Region, organised by UN•:TAD~ CARICOM and the 
Trc.Je, Transport and Industry sector of the United Nations Action Programme 
- UNCT AD/TT /49 Annexe II. p.42 

I 
14/ Case studies in the transfer of technolo~y: pharmaceutical polide!. 

m Sri Lanka, TO/B/C. 6/21 Annex. p-1. 

_!11 Technology Policies in the j:>harmac<'ut1cdl senor in \.osta l~ica 
- UNCTAD/TT/37. p.21 



the introduction of a comparative drugs index indic.ating production cost anj 
prices of drugs as well as their basic specifications, could assist in ensuring 
stable prices m quality drugs.]!/ 

Agency for Proarement 

41. A centralised procurement agency should preferably be a separate 
public corporation, not necessa:-ily a Government department.QI It should be 
run on commercial lines, managed by staff trained in business and managE-rr.ent 
practices relating to trade, storage and inventory control. Initially, Sl!ch an 
agency may an merely as a clearing house, but as the work develops, it ;nay 
have to establish its own warehousing facilities. The agency may be assisted 
by an independent committee to advise on the quality aspects of the products. 
The prerequisites for centralised purchasing are a restricted list of drugs and 
the exclusive use of generic nar.1es. It will then be necessary to work out esti­
mates of the quantities requiH.J annually or bi-annually. A minimum saving 
of 30% but sometimes as much as .50% could be made by centralised purchase • .!!f 

42. A centralised purchasing system may be established in every developing 
country, whatever its level of development. In nearly all developing countries 
health care is delivered ~y both the public and private sectors. Centralised 
pr:.>curement m..::f, therefore, initialiy have to be for public sector requirement 
only. After a period of time, when the system functions well, it could extend 
its operations to cover private sector requirements as well. To maximise 
its bargaining power, the purchasing agency should build up d market intelligence 
unit. 

Regional Pooling 

43. The total drug requirements of a number of small developing countries 
are too small for them to take advantage of economies of scale merely by 
centralising the procuremen! system. A way of resolving the problem would 
be for such countries in the same region to pool their drug purchases. through 
a regional centre. The first of such regional centres is to be established by 
the countries of the Caribbean region.W 

16/ Report and recommendations of the worksl'lop on trade and tech­
nology policies in the pharmaceutical sector in the Caribbean Region - UNCT AD/ 
TT /41 /Rev.l p.7 

J1! Technology policies and planning for the pharmaceutical sector 
in developing COLintries - TD/B/C. 6/56 p • .5 

W Guidelines on technology issues in the pharmace•1tical sector in 
the developing countries - UNCT AO/TT /49. p.1.5 

JJ/ Ibid. p.1.5 
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The prerequisites of a regional pooled purchase programme are: 

a. the drawin~-up from national lists, of a common list of generic 
pharmaceutical substances which would meet the health needs 
of countries; 

b. the drawing-up. on the basis of trade information (the volume 
3nd price of individual transactions), of a restricted list of 
products to be subj\!ct of pooled purchases. 

c. the making cf pooled purchases on the basis of international 
invitations to tender and with, so far as possible, the according 
of priority to suppliers; 

d. the gradual assumption by the institutions already in existence 
or to be created of responsibility for quality control in relation 
to the entire range of drugs subject to pool~d purchasing; 

e. study <ind determination by each group of countries when setting 
up its pooled purchasing programme of the status and powers 
to be conferred on the regional procurement agency and the 
means of financing both the necessary investments (e.g. ware­
house, stocks) and current operations {e.g. the collection of 
credits/debits). 

44. There is a need for United Nations agencies to pool their efforts in 
assisting dPveloping countries in: 

a. Establishing an information system on drug prices al'\d pncmg 
system, drug management, drug evaluation, price of raw mate­
rials, packaging, etc. 

b. Establishing collective procurement centres on a regional basis. 

c. Disseminating information on the procurement system of inter­
national ~gencies {e.g. UNICEF) so that developing countries 
may benefit from the experience of these agencies. 

d. Establishing and strengthening na\ional procurement agencies~20/ 

20/ Guidelines on technology issues in the pharmaceutical sector in 
the developing countries. UNCTAD/TT/49. p.15 
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Chapter V 

ESTABLISHMENT OF PHARMACEUTICAL PRODUCTION 
IN DEVELOPING COUNTRIES 

4 '>. An important element of industrial drug policy in a developing country 
is the devehlpment of the pharmaceutical indl!stry. While the scope for develo~­
ment of the industry may vary from country to country, there is a growing 
J\\'Jrcnes~ Jt11on~ developing countries that s~lf reliance, both nationally and 
collecti\·ely in pharmaceuticals to the extent possible is a desirable goal which 
can be achieved in stages, provided the Governments of the countries have the 
politic;\I will and are committed to exploring all avenues of cooperation among 
the.nselves for inducting technology, arranging for pooling purchases of pharmaceu­
ticals and organising marketing facilities.!/,y In fact, based or UNIDO's expe­
rience in developing countr~es, th~ crucial aspect is the Government's political 
decision t') promote the development of a pharmaceutical industry.1/ 

Objectives in Promoting Pharmaceutical lndustrie~ 

4;,. The major objectives in promoting pharmaceutical industries in develop-
mt; countries .:ire:-

a. To prov1oe, in adequate quant1t1es, products, es~ential to health 
care at prices within reach of most of population; 

b. To set up relarively independent drug industries that will allow 
developing countries more freedom to form health care polici•!s 
relevant to their particular needs at minimal cost, using locally 
available raw materials and production facilities, and also uti­
lizing the existing traditional forms of medicine; 

c. To contribute to the national economies of the developing 
countries. 

d. By taking steps appropriate to the stage of development of 
the industry in these countries, i.e., formulation of drugs. in 
dosage forms, operation ot multipur9ose plants, production of 
bulk drugs of plant and animal origin or production of drugs 
from intermediates to establish a self-sustaining ind JS try. 

e. To have a catalytic effect on industrial development in general. 
Th~ pharmaceutical ;ndustry usually spearheads the development 
of chemical and chemical-based indust:-ies, as well as the anci­
llary products and engineering industries required to supply 
th<.·ir needs; 

J_/ Report and recommendations of the workshop on trade and :echnology 
pllltcics in the pharmaceutical sector - UNCTAD/TT /48 p.7 

~/ Report and recommendations of the workshop on trade and technology 
policies in th<.' pharmaceutical sector in the Caribbean Region - I JNCT Af)/TT /41-
lkv .I p.9 

3/ IJ:°'JIJ)O's experience in implementing projects in developing countries 
- l 'NID1)/I O. 570 p. 5 
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f. Yo provide educational opj)Ortcmt1es for young men and wo•:len 
in new disciplines of science and to provide employment for 
trained people.!f 

Measures Required to Achieve the Objectives 

47. The following are the principal measures to be taken to achieve the 
objectives:-

a. Establishment of a national list of essential drugs as a basis 
for rational development of the pharmaceutical industry in rela­
tion tc. the health needs of the population; 

b. Improvement and strengthening of the .·t:ientific base for develop­
me:it and production of the traditional iTit~dicine and household 
remedies; 

c. Development of repacking and formulation plants; 

d. Development of manufacturing plants for sanitation products, 
in particular water-treatment ager.ts, pesticides and disinfectants; 

e. Formatioll of an infrastructural framework to advance the develop­
ment and production of bulk ciru~s, including immunologicals 
and antibiotics, as well as their related basic materials rnch 
as intermediates, biologicals, plant products. chemical precursors, 
and various nutrient media; 

f. Study and establishment of standards for tropical conditions, 
chemical engineering plant facilities and layout structures. 
Dosage forms also ~hould be designed to withstand the high 
temperature and humidity conditions in tropical countries; 

g. Development of manufacturing plants for dosage packaginz 
(for example, pharmaceutical glass) and various other types 
of packaging materials; 

h. Establishment of a comprehensive quality assurance syste~, 
including syste,m of registration of prugs, specifications of stan­
dards and procedures, training of specialised personnel, in-p'ant 
quality assurance systems, etc. 

1. Establi!jhment of regulations relating to domestic and foreign 
corporao.e ventures and the importation of foreign drugs, inter­
mediates and know-how; 

J· Establishment of model manufacturing units in less developed 
cour1tries and in the rural areas of rn.'.>re advanced developing 
countries. These units will formulate selected indigenous drugs, 
household remedies, antiseptics, infusions and other simple formu­
lations, depending on the con•rnon ailments prevalent in the 
area; 

'!_/ Appropriate industrial technology for drugs and pharmaceuticals 
- !'NIDO - ID/232/10 p.4 
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k. Establishment of multipurpose plants to produce drugs from 
intermediates for a group of model manufacturing units; 

I. Establishment of units for the extraction of active ingre.dients 
of plant products that can be cultivated in developing countries 
instead of the present practice of exporting them as crude drugs. 
This will improve the value added of the products exported 
to developed countries and give the developing countries the 
necessary foreign exchange reserves to import intermediates 
and other substances required for the manufacture of drugs 
to combat d!seases common in the area.1J 

Criteria for Selecting Drugs for Local Production 

ti8. The criteria for selecting drugs for local production may include the 
following:-~ 

a. Th~ drug is widely used and required by the health authorities 
to treat prevalent diseases; 

b. Its efficacy and safety in the treatment of diseases has been 
demonstrated and the WHO has endorsed its use; 

c. The cost per treatment is low enough for the population to 
afford; 

d. There are other special advantages of local manufacture as 
opposed to imports (lower costs of transport, availability of 
raw materials, saving of foreign exchange etc.); 

e. A feasibility study of the project indicates that economic produc­
tion could be ultimately attained taking into account the regional 
and interregional markets; 

f. The manufa~turing process is appropriate to conditions prevailing 
in the country; 

g. The know- how for manufacture is available for use whether 
patented or not. 

Illustrative List of Essential Bulk Drugs Identified by UNIDU 
for Integrated Production 

49. As a part of its responsibility of assisting the developing countries, to 
establish national production facilities, the UNIDO has identified, in consulta­
tion wich WHO, an illustrative list of 26 essential drugs (of these, 9 are for 

2./ Appropriate industrial technology for drugs and pharmaceuticc1ls 
- 10/232/10 p.6 

§} Note on UNIOO activities relating to pharmaceutical products in 
the context of primary health programmes - UNIDO/WD/207 p.3 



., 
prod;.iction on priority basis), for integrated production from intermediates or 
basic raw ·naterials.ZJ These drugs are required for treating the most common, 
w1d<>ly prevalent and endemic diseases in developing countries. A large part 
ot the technological knowledge required for the manufacture of the drugs is 
now in the public domain8/ as most of them are free of patents.9/ In fac:t, 
most of ~hese drugs are manufactured in several developing countries and the 
relative technologies are available. These could be made available to the less 
developed countries on rea;onable and equitable terms. 

Stages of Development of Industry in Developing Countries 

50. The pharmaceutical industry in developing countries is characterised 
by widely differing stages of manufacturing capability. While some of the least 
developed countries depend totally on imports of finished drugs and lack the 
most elementary formulation or packaging industry, the most advanced develo;:>ing 
countries are able to manufacture active ingredien•s, process raw materials 
and even engage in the deve:opment of new drugs. In between, m:>st other coun­
tries have reached intermedia:e stages of manufacturing capability which may 
involve the production of some intermediates from 1ocally produced chemicals 
3S well as the formulation and packagir.g of imported bulk drugs. For example, 
India, Argentina, Brazil, Egypt, Mexico and Republic of Korea have advanced 
production capability, mainly formulation and packaging; Costa Rica, Malaysia 
and Sierra Leone have little or no manufacturing capability. In countries with 
advanced manufacturing capability, the domestic sector meets most local needs 
of finished products, ranging from 8396 of local consumption in Egypt, 9796 in 
~exico and almost l 0096 in India. In addition, both foreign and domestic firms 
are substantially integrated and capable of manufacturing, number of active 
ingredients from intermediate and raw materials. Such an advanced production 
capability is made possible by the existence of sophisticated chemical industry 
and a large bulk of technical personnel. Public sector also plays a predominant 
role in Egypt followed by some shC\re of the market by public enterprises in 
Brazil, India and Mexico • .!.Q/ 

Phases in the Production Sequence 

51. The setting up of a pharmaceutical industry, considered in reverse order 
to the production sequence, generally takes place in sevE-ral distinct steps, 
starting with packaging and repackaging of bulk sut>plies and followed by dosage 
formulation. Then comes production of the raw materials (bulk drugs or active 
ingredients) from chemical products and medicinal plants. Consideration should 

ZJ lllustrative list of drugs prepared by UNIDO in consultation with 
WHO - 1980 - ID/WG.331 /8 

!/ Guidelines for technology issues in the pharmaceutical sec.:tor in 
the developing countries - UNCT AD/TT /49. p.19 

'!.! Technology policy and planning in the pharmaceutical sector in the 
developing countries - TD/B/C.6/')6 p.2 

~I Tra:1snational corporations in the pharmaceutical industry of develop­
ing countries - ST/CTC/49 p.11 
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be given to establishing, with appi::•priate phasing, the production of certain 
;,incillary prooucts; packaging materials (which include vials, bottles, containers, 
gdatine capsules, aluminium foils and cardboard cartons); chemic<lls intermediates 
required specially for the manufacture of pharmaceutical ,)roducts; and machinery 
and apparatus for pharmaceutical manufacture.!!/ 

52. The table below illustrates the way in which these steps might be 
divided into four main phases covering the complete process of production 
of pharmaceuticals:-

Main phases in establishing production of pharmaceuticals 
and ancilliary products 

Phase I Phase II Phase Ill Phase IV 

Repackaging 
and packaging 
Production 

Formulation of 
tables 
capsules 
syrups 
ointments 

Parentals 
injectables 
trans~usion 

solutions 
s~stained release 
forms 

Synthetic drugs 
Multi-step 
processes 
Fermentation 
products 
Antibiotics 
Intermediates 

of packaging 
material. 

... 

Production of: 
extracts of 
plant pro­
ducts. Organic 
intermediates* 
·based on 
(i) petro-che-

micals 
(ii) coal 
(iii) ethanol: 
Pharmaceutical 
machinery** 

Biologicals 
lmmunologicals­
vaccines and sera 
Synthetic drugs­
single-step 
operations 
Fine organic 
intermediates*** 

\\ hile these products belong to the chemical industry sector, attentior1 
will have to be given concurrently to setting up a basic chemical il"ldustry 
before any bulk drug production can take place: ideally, the establishment 
of production of basic chemicals should precede that of synthetic drug~. 
and even of antibiotics. 

Some machinery and apparatus required for the production of pharrnaceuti·· 
cals may appropriately be manufactured by certain developil)g countries. 
This depends, however, or. the stage of development reached in industria: 
s~ctors other than the chemical sector and no general guidance can be:· 
given. 

Those that are specifically needed by the pharrnaceutical industry, which 
it may be expedient for the pharmaceutical industry units to make for 
their captive ;Jse • 

.!J_/ The steps involved in establishing a pharmaceutical industry in devc­
lciping countrlt>s. Report by the Second Panel of Experts on tht• Ph<irrn<iccutical 
Industry - UNID·:>. ID/WG/267 /3 
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Production Strategy 

'>3. Th~ presentation in the t:1ble makes it easier for the national authori­
ties to plan stei> by step expansion of national production and the creation of 
technological capability. It is not necessary that every country should engage 
in all four phases of pharmaceutical production.!2/ Every country should decide 
the scope of development of the national ph~rmaceutical industry in the light 
of its raw material resources, population size, health programmes, industrial 
status, technical manpower and other factors.QI 

Measures for Development of the Local Industry 

>4. l)o far as countries with advanced manufacturing capability are con­
cerned, it might be useful to recapitulate some of the policy measures initiated 
from time to time to develop the indigenous industries. Some of the approaches 
used b} the countries are as under: 

a. Nationalisation of most foreign subsidiaries, coupled wit'1 joint 
ventures and licensing. agreem•'!nts for the production of drugs 
or intermediates which require technologies not available locally. 
This approach may e'nable the host country to maintain the 
indu::trial property system without fear of seeing it used -is 
a barrier to local enter prises. In Egypt, where this option was 
adopted, the public sector tl)ok ·Jver the industry and the Govern­
ment made a major effort to create the necessary infrastructure, 
including the training of a large number· of skilled personnel. 
Nationalization does not necessarily preclu::le continued coopera­
t!on with transnational corporations, for example, throu~h various 
licensing arrangements. 

b. Selective measures to regulate foreign subsidiaries and stimulate 
the growth of domestic enterprises; for example, Argentina, 
Brazil, India and Mexico adopted variations of this approach. 
The policies, which vary in selectivi•y and stringency, generally 
aim at minimising the extent to w;,ich operations of foreign 
subsidiaries can be an obstacle t<.' the growth of domestic enter­
prises. Among measures taken were the following: 

i. An appropriate modification of the industrial property system 
to i!'lcrease the competitiveness. of domestic firms (as in all 
four countries); 

J1.I Guidelines on technology issues in the pharmaceutical sector in 
the developing countries - UNCT AD/TT /49 p.22 

l]_/ Ibid - p.22 



22 

ii. Control cf the co'..t and restrictions of technology transfer 
arrangements betwee~ subsidiaries an:t their parent companies 
(as in India and Mexico); 

iii. Requirement that at least some research and development 
facilities be established in the host country and the results 
be made available to domestic enterprises at reasonable cost 
(as in India and Mexico); 

1v. Regulation oi imported inputs to ensure the availability 
to domestic enterprises by eliminating restrictive practices 
or using ceiltralized procurement to supply both foreign and 
dom•'!stic firms (as in ln:tia) • .!_Y 
v. Requirement that foreign companies reduce their foreign 
equity holding (as in lndia) • .!2/ 

55. In countries witl} limited or no manufacturing fa<iities, a beginning 
for an indigenous pharmaceutical industry may be made with the establishment 
of simple formulation and packaging facilities,. based on imported bulk materials. 
This would require less complicated facilities but still offers the p•Jssibility 
of achieving savings of upto 30 to 40% in foreign exchange cost of cicti~s. It 
would also establish the b3se for the creation of infrastructure for a more deve­
loped industry, leading ultimately to the production and processing of inter­
rnedia tc pharm<lccuticals.16/ Given the small size of the market of these ccun­
tr ies and the weakness oftheir private sector, some of them could concentrate 
on the development of public sector or join efforts with other countries to 
establish sub-regional schemes for drugs procurement and production._!.Y 

5<. The various policy measures required for promoting local industry have 
been shown schematically on pa~e 26. 

Concept of a 'Multi-purpose Plant' 

57. In order to improve the economk::. of production in developing countries, 
UNl[)O has developed a programme for the production of drugs from raw mate-

l!±_/ Transnational corporations in the pharmaceutical industry of deve­
loping countries - ST /CTC/49 p.63 

J.1/ New Drug Policy 1978, Government of India 

J2_/ Note on UNIOO activities relating to pharm:lceutical production 
in the context of primary health programmes - UNID0/100/207 - p.4 

JJJ Transnational corporations in the pharmaceutical industry of deve­
lopin~ countries - ST /CTC/1·9 - p.64 
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rials or intermediates on the basis of a multipurpose plant facility.~_/ This 
could be run economically by producing ~roups of drugs at a rate of 200 tonnes 
per year in a single unit. For example, such a multipurpose plant (under constr~c­
uon) is the Cuban plant, for production of 15 synthetic drugs of a total quantity 
of 240 tonnes per year, on technology received from India. 

Utilisation of Medicinal Plants 

58. The studies made by U.N. agencies highlight the importa~::::: ~I medici­
nal plants based on modern technology. A number of essential drugs used in 
modern medicine can be produced from medicinal plants • .!.1_/ The WHO list of 
essential dru~s includes 30 drugs of plant origin. The developed countries which 
are the major importers and users of such plants process them into alkoloids 
and hormones etc. whereby the value of the export of the items increases as 
much as tenfold. 

';9. UNIDO has taken initiatives in arranging for transfer of technology 
to developing countries for utilisation of raw material (plants) for production 
of therapeutic agents both for export as well as for national health programmes. 
It has developed four types of programmes to assist the developin~ countries. 
In between 1978-83, there were 30 ongoing projects in this field and some of 
these were meant for strengthening the R&D institutions to develop process 
technolcgy, developing technical man-power and expertise and generation and 
utilisation of plant raw material. 

Role of Public Sector 

60. The public sector has a critical role to play in starting production 
of essential drugs. lndeed1 involvement of the public sector in the production 
of essential drugs is one of the options open to developing countries endeavouring 
to provide higher quality drugs at low cost. The drug policy of India ( 1978), 
assigns a leading role to the public sector. 

61. The public. sector is eng; ~ed in basic prod1,;ction in several developing 
countriP.s e.g. in f gypt and India. In India, five Government owned companies 
(Indian Drugs &: Pharmaceuticals Ltd., Hindustan Antibiotics Ltd., Smith Stani­
street Pharmaceuticals, Bengal Chemicals & Pharmaceuticals and Bengal Immu­
nity) and their subsidiaries play an important role and the public sector accounts 
for one-fifth of the total production of bulk drugs in the country. In Indonesia, 
Kimia-Farma, a state-owned pharmaceutical company, produces a broad assort­
ment of finished dosage forms from imported bulk drugs; it also produces quinine 
salts from indigenous raw materials and rifampicin and chloramphenicol under 

J.!/ Note on UNIDO act1v1t1es relating to pharmaceutical products 
in the content of primary health program~es - UNl[)0/100.207 p.5 

.!.1_/ Report of the technical consultation on producticn of drugs from 
mc-dicinal plants. llNIDO - m.WG.271/fi. 
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licence agreements with foreign companies. Cost to the consumer of finished 
dosage forms produced by Kimia-Farma are said to be among the lowest._20/ 
The public sector is deeply involved in basic production in Pakistan, where Anti­
biotics (Private) Ltd., a wholly-owned government enterprises, produces aoout 
~o.i,, of the country's needs of benzyl penicillin. The Government of Pakistan 
also participates in joint ventures with a transnati.onal subsidiary and owns inter­
est in an extraction plant producing sanctonin. The Government Pharmaceutical 
Organisation in Thailand i!i. a large scale producer of finished dosage forms 
from imported bulk drugs. It also produces inorganic salts, ampicillin and two 
analgesics. Small scale production of finished dosage forms is undertaken in 
\1alaysia and Sir1gapore by the public sector. 

62. The above examples should be considered by other developing countries. 
It is obvious that production of essential drugs by the· public sector i5 one of 
the best policy options for developing countries. 

Implementation of Projects 

63. Some of -;.he major factors that have a bearing on implementation 
of pharmaceutical projects have been analysed by UNIOO. These are; preparation 
of feasibility study; effective project management team; timely allocation of 
funds; availability of indigenous construction materials in time, the appointment 
of national counterp-1rt in projects implemented with foreign collaboration; 
selection of a competent engineering contractor; timely procureme 1t of imported 
and indigenous equipment linked with construction schedule; availat.ility of trained 
personnel and appointment of foreign experts. According to UNIDO experience, 
the longest delays occurred during the engineering phases in the implementation 
of projects and this is an area which ought to be carefully watched and all 
possible measures taken to avoid delays during this phase.I!J, 22/ 

Import duty: tariff protection: protection to local industry: 

64. Governments of developing countries should endeavol'r to enact legis­
lation to protect the national pharmaceutical industry, to establish a system 
of price monitoring ar.d to hav.· formal or informal control on imports and 
tariff protection to indigenous manufacture. The duty structure should be so 
designed to ensure that indigenously produced drugs are not priced out of the 
market. The various mechanisms for such protection could be: (a) high tariffs 
on imports of finished products (b) lower or no tariffs on import of raw materials 
and bulk drugs and (c) authorisation of imports only of essential drugs that 
are not produced locally. 

6~. Once indigenous production of bulk drugs starts, duty on imported 
bulk drugs should be gradually raised to maintain the price differential between 
imported and locally-produced bulk drugs. The duty structure should be kept 
under constant review so that it does not stifle indigenous production. 

20/ Global study of the pharmaceutical industry-ID/WG.331/6 p.95 

!J..I l /Nlf)O's experience in irnplernc-nting pharrnac:c-utic.:ll projc-c:ts an 
dC"\'C'lopang countries - tJNJl)O 10.570 - p.105 

22/ Global study ot the pharmaceutical industry - l()/WG.331 p.6 



f.f.. India has used tariff protection to great advantage to promote th<' 
indigenous industry. Finished formulations, barring a few specialised drugs such 
as anti-cancer drugs, are not allowed to be imported. Bulk drugs which are 
allowed to be imported are subjected to a basic duty of 60% advalorem plus 
an auxilliary duty of 40% advalorem. Intermediates are subject to basic duty 
of 70% plus an auxiliary duty of 40% plus a countervailing duty of 12%. Certain 
essential bulk drugs and intermediates which are not p~oduced in the country 
are levied concessional duty or nil duty. 

67. Case studies have revealed that several developing countries have 
not resorted to tariff protection to encourage indigenous manufacture even 
when they have some local production. In Kenya, for instance, there is no import 
duty on finished medicines: however, raw materials and packing materials are 
sub1ect to duty. In Malaysia, duty is nominal although 20% of drugs are locally 
manufactured. Countries wanting to establish their own pharmaceutical industr~­
should im:,,~diately take steps to suitably modify their impart policy. 

Incentives for local production 

68. To generate local production of essential drugs, it m.1y be necessary 
to offer special incentives to producers. Since the profits are relatively low 
such incentives could be in the form of (a) special tax relief (b) development 
rabate (c) level quotas for imports or for increased formulation capacity so 
that entrepreneurs would consider it remunerative to take up the production 
of essential drugs (d) credit on easy terms, such as lower interest rates and 
ample financing, and (e) state sponsored research and training of skilled personnel 
in sufficient numbers.23/, 24/ 

23/ Guidelines on technology issues in the pharmaceutical sector in 
ceveloping countries UNCTAD/TT /49 - p.14 

24/ Transnational corporations in the pharmaceutical industry of deve­
loping countries. ST /CTC/44 - p.54 
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Chapter VI 

DEVELOPMENT AND TRANSFER OF TECHNOLOGY 

69. Non-availability of. technology for the manufacture of bulk drugs is 
perhaps the la:-gest single constraint in the development of indigenous production 
of bulk drugs in developing countries. These countrie'i experience considerable 
difficulty in obtaining suitable technology at reasonable prices. Some developing 
countries ha\'f' secured technology for the production of bul'< drugs but, by and 
large, such technology is for manufacture from intermediate stages and not 
from basic stages. Such limited technology transfer does not enable these coun­
tne~ to start basic production because, in most cases, the intermediates have 
to be imported at high prices.!/ 

Constraints in the Plrchase of Technology 

70. Developing -:ountries have always had a weak bargaining position in 
their attempt to negotiate for securing drug technology. They are almost entirely 
buyers of technology and rarely sellers. As buyers thty face several constraints 
such as ( l) inability to decide what drugs to produce, (2) inadequate financial 
resources, (3) lack of managerial resources, (4) non-availability of skilled perso­
nnel, (5) lack of knowledge to purchase essential imported raw materials and 
(6) inadequate or non-existent domestic R & D infra;tructure to absorb and 
apply the technology purchased.y 

71. Even though, of late, some of the developing countries have acquired 
some domestic capability in the process and production technology for pharmaceu­
ticals, the drug technologies, by and large, are concentrated in the hands of 
a small number of large TNC's. Developing countries,individually and collectively, 
mus~ decide to reduce this technological dependence and, at the same time, 
to regulate and control more effectively, technology transfer, taking into account 
11ational capabilities and needs. Countries should not accept inequitable or restric­
tive clauses which might directly or indirectly constitute an obstacle to the 
growth of the pharmaceutical industry. Governments of developing countries 
should therefore formulate a technology policy and evolve an appropriate adminis­
trative and regulatory framework to prohibit any such restrictive or limited 
clauses in collaboration on technology transfer arra,ngements.]/,!±J · 

I/ Availability, terms and conditions for the transfer of technology 
for the manufac:ure of essential drugs. ID/WG.331 /5 p. 

Y Global study of the pharmaceutical industry - ID/WG.331.6 &: Add. I 
p. 68 

1J Global study of the pharmaceutical industry - ID/WG.331.6 & Add.I p.77 

'!I Technology policies and planning for the pharmaceutical sector 
in developing countries TD/B/C.6/ 56. p. I 5 
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Technology Plan 

72. Most of the developing countries who have adopted economic planning 
as an instrument for accelerating development, have not explicitly spelt out 
their technological requirements in their development plans. Though a technology 
plan has to be an integral part of an economic development plan, in practice 
however, a technology plan would have to be worked out separately, deaL1g 
with problems of technology development anJ the plan for development of 
technology.2f 

Components of Technology Plan 
I 

71. A technology plan for the pharmaceutical sector would need to conform 
to established technology policies and to provide the sequence of steps and 
1:1e time dimension within which the objectives are to be achieved. The plan 
shc'.J!d make provision for the national needs of the entire pharmaceutical sector, 
both immediate and long-term; it should review current production capacity 
and the proportion of the population reached by health delivery programmes 
and the gaps in coverage; it should examine the country's existing human and 
~e(.hnical resources and the steps that can be taken to fill the gaps by a more 
efficient use of those resources and by the allocation in future of larger resour-= 
ces; it src>uld assess the possible gains to be made through cooperation with 
other countries of the same region to fill some of the resources gaps, and it 
should investigate the need for new institutional framework to satisfy the demand 
for manpow~r and ior R & D support.~ 

Time Frame 

74. A time-frame should be established for the execution of each of the 
propcsals made in the plan, and estimates should be made of the finance required 
for carrying them into effect. The economic, social and technical advan­
tages expected to accrue to the country by various institutions should be presen­
ted in the form of projects with clearly defined goals and time schedules, and 
machinery should be set up to monitor these projects. In this way, the country's 
total scientific manpower can be involved in the process of drawing up the 
plan and its impiementation; in countries with meagre resources, this is the 
only way in which rapid progress can be achieved. The plans of developing coun­
trie~ have to achieve in a short time span, the p~ogress that took several centu­
ries elsewhere • .z_/ 

Principles to Govern Transfer of Technology 

75. On the initiative of UNIDO, a meeting of experts, that was held in 
\iorocco 1981 recommended the following principles to be kept in view while 

V Guidelines on technology issues in the pharmaceutical sector in 
developing countries - UNCTAD/TT/49 p.22 

§.I Ibid - p.22 

!._/ Technology policies & planning for the pharrnaceutic:al sector m 
the developing countries - TD/B/C.6/ 56 p.18 



preparing a document for the benefit of parties negotiating transfer of technology 
agreements: 

(I) TOT should contribute to the identification and solutions of 
economi"." and social problems relating to the production and 
use of pharm.~ceuticals in developil"lg countries with an aim 
at substantially improving, at adequate costs and quality, the 
availability of essential drugs in developing countries. 

(2) the parties to the TOT agreement should be responsive to the 
health. drug, industrial and other relevant policies of the receiving 
country, inc,uding import substi•ution, development of technical 
skills, prom:>tion of local innovation etc. 

(3) licencing agreements should contain fair and responsive terms 
and conditions; including paynrents and be no less favourable 
for the receipient than the terms and conditions usually app1ied 
by the supplier or other reliable sources for similar technologies 
under similar circumstances. 

(4) the a~reement should, in principle: 

(a) ensure the absorption of technology transferred by the 
local personnel. 

(b) allow the use, as far as possible, of locally available 
materials and services. 

(c) facilitate and in any case, do not restrict the adaptation 
and further development of technology received. 

(d) include adequate guarantees for the performance of the 
parties obligations. 

(e) provide full information on the characteristics of the 
technology and drugs to be manufactured, specially in 
respect of possible hazards and side effects. 

(f) do not contain unjustified restraints on the receipients 
use of technology.!f 

Contractual Arrangements for Transfer of Technology 

76. The negotiating capabilities of the developing countries will be enhanced 
for concluding agreements for transfer <.'f technology on fair ,md equitable terms 
ii they have legal knowledge of the various contractual conditions and variations 
thereof (including background/explanatory notes) relating to contractual arrange­
ments for the transfer of technology. In this context, the UNIOO, keepinK in 
vic.-w the recommendations made by the first and Second Consultations on th(.' 
Pharmaceutical Industry (held in Lisbon 1980 and Budapest, Hungary, 1983 respec-

§_/ Report of the round table meeting on development of the pharmaceu­
tical industry - lJNIDO/PC/33 p.6/7 
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tively), took, a concrete and useful step by preparing three important documents, 
rclatin~ to contractual agreements for the transfer of technology. These are: 

a. "Items which could be incorporated 
for the transfer of technology, for 
bulk drugs/intermediates, included 
list."2./ 

in contractual agreements, 
the manufacture of those 
m UNIDO's illustrative 

b. "Items which would be included in contractual agreements 
for the setting up of a plant for the production of bulk/inter­
mediates included in UNJDO illustrative list."IO/ 

r. "Items which could be included in licencing arrangements for 
the transfer of technology for the formulation of pharmaceutical 
dosage forms."!.!} 

?7. These documents which have been prepared, keeping in view the princi­
ples for transfer of technology recommended by the experts in the Morocco 
meeting, provide general guidelines and drafting proposals for the negotiation 
and conclusion of contracts for the (a) transfer of technology for the production 
of bulk drugs or intermediates (b) setting up of a plant for the production of 
bulk/intermediates and (c) licensing arrangements for the formulation of pharma­
ceutical dosage forms. 

n... In additions to the three documents mentioned above, IJNIDO is current-
ly engaged in the preparation of the following three documents: 

(I) Items which could be included in the ccntractual arranr,ements 
for the setting up a turn-key plant for the production of bulk 
dru~s/intermedi~tes included in UNIDO List. 

(2) Items which could be included in the contractual arrangements 
for the setting up of a turn-key plant for the formulation of 
pharmaceutical forms, and 

(3) Items whic:h could be included in contractual arrangements 
for technical assistance for the formulation of pharmaceutical 
forms. 

Directory of Sources of Supply 

7'J. The high prices of bulk drugs {pharmaceutical chemicals) and fluctua­
tions in prices has a direct impact on the prices of pharmaceutical dosage forms 
whic·h. in turn adversely affects the ability of developing countries to provide 
pharmaceutical drugs at reasonable prices to the majority of their population. 

'ii ID/WG.393/l, REv. 2 (1985) 

W IJ)/\\'G.343/4, Rev. 2 (1985) 

lV 1n/\\'G. 393/3, Rev. 2 (1985) 
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ln order, therefore, to enhance their negotiating capacity to procure pharmaceuti­
cal chemicals from global sources of supply at reasonable prices, UNlOO, in 
pursuance of a recommendation made in this behalf by the Second Consultation 
on the Pharmaceutical Industry has prepared a 'Directory of Sources of Supply 
of Pharmaceutical Chemicais, their Intermediates and some Raw Materials 
included in the UNIDO List'. This is a valuable reference source of pharmaceu­
tical chemicals.12/ 

Regulatory Framework 

SO. The devising of an appropriate regulatory framework and its adminis­
tration is a critical link between the results of international negotiations and 
the fulfilment of specific national technological needs. Tnis will ensure that 
when technology transfer is negotiated, an up-to-date and cost effective techno­
logy is available to ensure optimum production at a cost that allows production 
at internationally competitive prices to the extent possible. One way would 
be, as was done in India, to appoint an inter-ministerial committee to supervise 
technology transfers and screen applications for industrial licences in the light 
of clear guidelines.!l/ 

Sl. Transfer of technology is closely linked to forei~n investment. ~'ost 
of the technology transfer to developing countries occurs between foreign parent 
companies and subsidiaries or affiliates operating in developing countries. Policies 
should be evolved spelling out clearly the role of foreign investment in the 
pharma sector, the scope of its activities and the relationship between parent 
companies and subsidiaries. Mar.y developing countries have gradually changed 
iro111 relyin~ oredominantly on private dir<'ct foreign investment to greater US•? 

1.>I J1.>mt v<'ntures, independent licensing and other collaborativc a~rccrnC"nts. 
This trend has to be accelerated and all encouragement and assistance provided 
for the purposc . .!!t_/ 

Options for Oeveloping Countries 

S2. The options for developing countries are:-

(l) Foreign investment could be allowed in the form of joint ventures 
with domestic companies and on clearly defined terms. 

(2) Foreign investm~nt in formulation production could be made 
conditional on production of the active ingredients in bulk, 
from basic stages in a phased manner. 

(3) Foreign firms m;iy be prohibited from producing house-hold 
remedies but permitted to manufacture essential dru~s and/or 
drug for more serious conditions which require sophisticated 
technology. For example an UNCTAD study recommended that 
while it would be necessary and expedient in some cases to 

J.11 UNIOO/ID/WG.393/2/Rev.I ( 1984) 

.!..Y T echnolor,y polir.ics and planning for th<' pharmac<'ul ic<ii !;t•c tor 
in developing countries - TD/l~/C.5/56 p.16 

J!!..I Ibid - p.16 
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allow multinational corporations to have production units m 
the Caribbean region, the terms and conditions of their operation 
should be regulated in a harmonised manner throughout the 
countries of the region. Such conditions could include: (a) trans­
national's local production should be linked with export possibi­
lities; (b) their production programmes should be based on a 
phased plans over a specified period for backward integration, 
leading to production of basic ingreciient:::; and (c) production 
should be of essential drug:.;._!1/ 

Transfer of Technology from Advanced Developing Countries 

S 1. The studies have confirmed that the current dependence of developing 
' ountries on import of technology from developed countries can be reduced 
to the minimum if countries in Asia, Africa and Latin America which have 
technical capability in pharmaceutical production assist less developed countries 
m the region. They can also pool their resources, capabilities anc! experience 
for planning large scale industry in the region. 

S4. In fact, technology for producing the entire range of pharmaceutical 
formulations is available with the developing countries. About a dozen countries 
are engaged in the manufacture of bulk drugs which require more complex, 
sophisticated technology involving multi-step or continous processes. No less 
than 150 of the 250 essential drugs identified by WHO arc produced in these 
countries. India and China have made considerable progress in the field of basic 
drugs, contraceptives and utilisation of medicinal plants. India manufactures 
indigenously about 225 bu!k drugs, most of them essential drugs. 

Cooperation in R &: D 

g ~. Better flow of technology by itself will not resolve the problem of 
tcch00logical dependence of the developing countries. Acquisition of technology 
1s no substitute for indtgenous research and development (R&D) efforts. The 
recipient country should be able to assimilate and improve upon the imported 
technology through its own R&D facilities. Since patents for most of the essential 
drugs have expired, these can be manufactured without legal complications 
provided indigenous R&D efforts are capable of developing manufacturing process 
for them. In this context, technical cooperation among the developing countries 
in promoting R&D facilities in countries which qo not possess the same at present 
is desirable. Such cooperation makes it possible to draw up a common R&D 
plan, avoid duplication of efforts and promotes free exchange of scientific irafor­
m<st1on among the developing countries.~/ 

.!11 Report & recommendations of the workshop on trade and technology 
policies in ~he pharmaceutical sector in Caribbean Region-UNCTAD/TT/Rev.l p.15 

!!!_/ Technical cooperation among developing countries in the field of 
pharmaceutical industry, ID/WG.331/6/Add I p.5 
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VII 

RESEARCH & DEVELOPMENT 

Present Position of R&O inDevelopingCountries 

86. It is most important that the establishment of pharmaceutical industry 
in a developing country should be backed by research and deveiopment (R&D) 
activity. It is only with this backing that the national industry can grow properly, 
impor:ed technology can be assimilated and new technology can be developed. 
This is particularly true of an industry so heavily dependent on research as 
the manufacture of pharmaceutical products. A research base is the insurance 
against future backwardness and under-development. 

87. In most developed countries, research in this area is carried out by 
the pharmaceutical companies. Since, there is little or no national industry 
in this field, in many developing countries, the initiative in promoting research 
and development, has to be taken by Government, by setting up research insti­
tutes or by providing encouragement and incentives to pharmaceutical companies, 
to undertake research. Where Government has taken the initiatives, the results 
have be~n all positive. The indigenous R&D activities are lacking in most of 
the developing countries. However, some of the developing countries have und«:r­
taken appreciable R&:D effort~ owing to the considerable progress made in 
the development of the pharmaceutical industry, and the infrastructure available· 
for undertaking research. However, due to the inherent constraints involved 
in basic research, major effort in this area has been limited to development 
work, rather than basic research. Some developing countries in which R&:D 
facilities and capabilities are available, include India, Argentina, Bangladesh, 
Brazil, Egypt, Korea, Mexico, Iraq, Pakistan, Cuba and Costa Rica. R&:D on 
medicinal plants is also carried out in some of these countries. The research 
and· development activities are undertaken by (a) Government Research Institutes, 
{b) transnational corporations or {c) R&:D sponsored by international organisa­
tions.!/ to Jj 

!/ Technological policies in the pharmaceutical sector in Venezuela 
UNCTAD/TT/25 - p.28 

'l,/ Technology poJicies in the pharmaceutical sector in the United 
Republic of Tanzania. UNCTAD/TT/85 - p.24 

3/ Technology policies in the pharmaceutical sector in the Phillipines. 
UNCTAD/TT/36 p.9 

~ Report and recommendations of the workshop on trade and techno­
logy policies in the pharmaceutical sector {Abidjan, Ivory Coast) UNCTAD/ 
TT/35 p.9 

J,/ Global study of the pharmaceutical industry, ID/WG.331.6 & Add I 
p.84-85 



Objectives 

SS. It is essential to ensure that the meagre resources available are opti­
mall~ utilised. R & D in developing countries should be directed towards pre­
dete-rmmed goals and objectives that reflect national priorities and needs. It 
1s 1mp .. xtant to define the priorities and goals and to identify the problems 
carefully. To achieve these goals both basic and applied research will be nccd­
ed.6/ 

S'J. In view of the scarcity of the requ1s1te manpower and facilities, the 
small volume of the total research effort and the low research capability in 
rn .. "lst developing countries, there should be ?roper coordination of research 
comm1nee set up within the Ministry of Health or Industry or through an auto­
nomous research council. This body should act as the nodal agency for coordi­
nattng activities in national pharmacy, hospitals and medical colleges. Such 
.. oord1nation would help to avoid unnecessary duplication of research and also 
rndke the academic community aware of the country's problems and need!>, 
ffiabhng it to identify relevant areas and direct research accordingly. Such 
coordination should not be limited to research within a country but should be 
extended to different countries in a particular region so that there is no dupli­
cation ol research effort undertaken by different countries. 

Priority Areas 

90. The areas that need priority attention are: 

(I) development of pharmaceutical technology covering, interalia, 
process improvement, formulation development and import 
substitution, 

(2) develcpment of new drugs for tropical diseases and 

(3) traditional :n·~dicine, particularly, identification, extrac.tion, 
and purification of active ingredients from plant materials 
and studying their biochemical properties.lj 

9 ! . So far as development of pharmaceutical technology is concerned, 
it would be best to set up a separate research institute or a department, within 
.::J drug research institute, to initiate the development of major activity. Thc 
mstitutc would be closely involved in the setting up of m.1nufacturing operations 
right from the beginning. Its main task would be· the assimilation and improve­
,nent of technology acquired by the industry. The research rriorities of such 
•~n institute would be determined by the needs of the industry in terms of its 
immediate production programme and the country's long term needs. Experience 
shows, that where Government has taken the initiative arid set up research 
institutes, the results have been quite encouraging. 

6/ Technology policies &: planning for the pharmaceutical sector in 
developing countries. TD/B/C.6/56 - p.25 

7 / Ibid p.26-27. 



35 

92. S:> far as the research for new drug development is roncC'rned, it would 
bC' useful to develop research capability in the country. Research could be carried 
out both in th"'! development of new drugs, and in the proc.essing te<:"hnology, 
fo!" the manufdcture of pharmaceutical proclucts. The priority rese~uch areas 
would be: 

(a) investi~ation of traditional remedies, 

(b) biological screening of terrestrial plants nd marine flora and 
fauna, 

(c) new drugs and methods of co'."ltrol of special importance', under 
local conditions, such as drugs for the treatment of tropical 
diseases, communicable and parastic diseases and fertility control. 

93. As regards research in traditional medicine, rese~.rch would be directed 
towards the ide1tification, extraction and purification of active ingredients 
frorn µlant materials and >tudying their biological properties. 

Funding of R & D 

94. So far, as funding is concerned, Government extends budgetary support 
to institutes directly under its administrative control.· It may also sponsor research 
through private research institutes and fund the programmes. So far, as the 
industry is concerned, a measure that has been suggested, is to make it obli­
gatory for the pharmaceutical firms to set aside a Cf"rtain percentage of their 
turnover for R & D. Under India's Drug Policy (1978), foreign companie>, whose 
drugs turnover exceeds Rs.50 million per annum are obliged to invest at least 
20% of the net block for R &. D within the country, and to spend a 'ninimurn 
of 4°0 of their sales turnover as recurring expenditure on R & ~. The policy 
cxrrnpts from price C•>ntrol, for 5 years, new bulk drugs, not prodL ?d rlsewhere, 
but developed through indigenous R &. (). A higher gross profit, ranging from 
10 to 30%, related to sales turnover, is admissible to those manufacturers who 
arc.' having basic drug manufacturing activity and are engaged in approved re­
SC'arch and development work, relating to new drugs. 

Scope for Regional and International Co-operation in R & D 

95. Since many countries in a region face similar health problems, there 
is scope for co-ordinating R &. D efforT'i. on the regional production of drug~ 
of vegetable origin, manufacturing processes, and research on medicinal p:ants. 
Countries in the Caribbean, Asia and Latin America, could co-ordinate research 
u<'tl\ ities. In this context, it may be mentioned tli.Jt the Second Consultation 
of the Pharmaceutical Industry, agreed that UNIDO might, at the request of 
interested Governments, undertake a feasibility study and subs<!quently convene 
another inter-Governmental meeting, to consider the establishment of a process 
research and development centre (to be financed from fun::ts available to the 
interested Governments), which, inter-alia, would provide services to interested 
countries in acquiring and assessing technologies for the pharmaceutical sector, 
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development of manufacturing processes, to fit their specific needs, provide 
reference quality control for raw materials, intermediates and bulk drugs, 
assist in development of med~cinal plant industry and organise training courses.'§_/ 

'§./ Second Consultation on che Pharmaceutical Industry (1983) - tn/WG­
j~J/19 p.9 
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Chapter V 111 

INDUSTRIAL PROPERTY LAW: PATENTS AND TRADE MARKS 

Patents 

96. Pharmaceutical industry is a major industry in which protection granted 
for innovation through patents has played a siRnificant role.!/ Patents of products 
and processes are common in many countc-ies. Limiting them only to proc.:!ss 
claim, has the advantage that it could facilitate further innovations through alt•~r­
nat1ve routes to produce the same product. Coverage of patents to products 
per se is likely to inhibit the innovation through alternative routes and tends 
to create monopolies. Much of the claims made for the patent system (that 
it acts as an incentive for innovation, facilitates transfer of technology, etc.l 
have no relevance for the developing countries which have neither the infr<!­
structure nur the resources for undertaking research leading to the discovery 
of new drugs. A fundamental reassessment and revision of the industrial property 
system, as it exists in the developing countries, is urgently needed.I/ Patent 
law for the pharmaceutical sector needs to be tailored to suit the needs of 
this sector in each country.2/ 

97. In order to ensure that the protection granted through a patent system 
finally benefits the society, it is necessary that the patents are actually worked. 
Abuse of patents arising from the failure to work is dealt with in most of the 
patent systems through the provisions of compulsory licenses. Experience in 
the grant of compulsory licence has shown that very long delays are involved. 
To facilitate the use of inventions easily, India has also provided for "Licence 
of Right". Patents which are marked with these words could be commercialised 
even in the absence of a compulsory licence in which a pre-determined compen­
sation would, however, be paid to the patent holder. 

98. The protection granted to a patent is limited in time. This generally 
varies upto 20 years. For example, the fees payable in India for maintaining 
a patent per year is more in the later years since it is expected that lower 
fees in the early years will facilitate more ready disclosures. This is also a 
recognition of the fact that all patents granted are likely to find commerc1al 
utilisation. 

99. There are two options for the developing countries in this regard:-

(I) PatE:nts may be abolished for both pharmaceutical products 
and processes. 

!/ The role of the patent system in the transfer of technology to deve­
loping countries, prepared jointly by UN [)cpartment of Economic & Social Aff­
airs, -UNCTAD & WIPO-TD//AC.11/19/Rev.l p.282 

]_I Technology policies & planning for the pharmacc-ucical sector in 
dc-veloping countries - TD/l\/C.6/ 56 p. I 3 

}/ Ibid. p.13 



(2) P~tent protection may be limited to processes only; adequate 
safeguards may be pr~rribc-d to rnslire satisfactory working 
of tlw pall'nt<'.'d invC'ntions. Th(• ~kguards 111;,ly b(•: (a) spet:ify 
that importation does not constitute working of tne patent. 
(b) t>rovide for an expeditious system of compulsory licensing 
(c) use forfeiture or revocation ot the patent on specific grounds 
(d) shorten the duration of the patent and use it to ensure 
satisfactory working of the patented invention •. ~/ 

Trade Marks (Brand Names) 

I 00. Product differentiation has been used by pharmaceutical enterprises 
as ,.me of the means to achieve market power. Trade marks and brand specific 
.;.tdvertising are basic means used to differentiate products in the industry and 
ha-. e been extensively applied in the marketing policies of pharmaceutical firms. 
It has been estimated that more than 40 per cent of the trade marks used through­
out the world relate to pharmaceuticals and associated goods. Trade marks 
are the basis of brand competition, which predominates over price competition 
in this industry.2/ 

I 0 I. Brand names have a very restrictive effect on the development of 
the pharmaceutical industry. The various studies made relating to both developed 
and developing countries have shown that purchase of drugs under generic names 
results in substantial savings. The PARCOST (Prescription at Reasonable Cost) 
system in Canada and the experience of the U.S. fDA show that on the one 
hand, pri~e stability can be maintained for good drugs and inspection of manufac­
turing processes can be facilitated by means of a comparative index of drugs 
showing price, manufacturing cost, composition and characteristics and, on the 
other hand, buying by generic names makes possible considerable savings.~/ 
In many States in the U.S.A. the law requires or permits pharmacists to substan­
tiate generic equivalents for drugs prescribed by brand name provided the quality 
of the former is guaranteed by the Food & Drug Administration which has for 
this purpose published a list of "Approved Prescription Drug product with Thera­
peutic Equivalence Evaluations". The list originally contained 5,000 prescriptions 
drugs approved by F[)A as safe and effective. The objective of preparing the 
list WJS to assist Governments and institutions. (hospitals) in purchasing and 
dispensing drugs by generic names to reduce cost and has been called a milestone 
in Government efforts to lower the cost of health care. 

I 02. Among developing countries, Pakistan ·banned brand name for drugs 
by the Drugs Act, 1972 but after serious difficulties had arisen in quality control, 
the Act was repealed and legislation enacted in 1976 which allowed some use 
ol brand name. Sri Lanka introduced generic nomenclature without chan3ing 
the trade mark law. When the State Pharmaceutical Corporation of Sri Lanka 

!!_/ Global Study of the pharmaceutical industry - ID/WG.331/6 p.49 

Jj Guidelines in technology issues in the pharmaceutical sector in 
th<> devek1ping countries-UNCTAD/TT 49 p.10. 

~I Report and recommendations of the workshop on trade and techno­
logy policie!> in the ph<irmaceutical sector in the Caribbean Region-UNCTAD/TT I 
41/l~ev.I p.7. 



\.\JS 111Jde the sole in,t>Orte-r of pharmaceuticals it purchased drugs under generic 
names Jnd effected substantial savings in cost.7_/ 

I', 1. In I 'J7S, Indian dru~ (>\)licy prohibited brand names for I in· drugs(an-.algm. 
JSpirin. chlorprornazine. ferrous sulphate and piperazine and its salts); single 
ingredient dosage forms of these drugs are required to be marketed only ur.der 
~t'll<'r11 n.:1111es. The policy also required the Drugs ControllCt- not to r <.>eognise 
br.:md names of single ingredient new drugs which shall not be allowed to be 
marl.;Ned under brand name when first introduced into the country.~/ 

I 04. Doctors often resist generic prescribing because the brand l\ames are 
more lamiliar and tend to be easier to remember. The pharmaceutical industry's 
m.iin Jrgument against generic prescribing is that the brand name guarantees 
the qu.ility of the product, since a large and reputable company would be l<-ss 
likely to market substandard drugs. But brand names do not necessarily assure 
qualit~. The United States Food and Drug Administration has shown that branded 
.ind ~eneric products ha'1e been substandard with about equal frequency. A non­
branded pr~duct from a reliable firm is as likely to be effective as a branded 
product.~/ 

If;'>. Generic equivalents are usually much cheaper than the correspcnding 
branded drugs. For example, the Drug Benefit Formulary, No.13 of the Ministry 
of Health, Ontario, Canada. effective I July 1980, indicates that generic diaze­
pam i:-. I 0 times cheaper than the branded equivalent "Valium."l!!_/ 

I 06. The simplest solution to the problem is to forbid the use of brand narm."!>. 
In some countries, however, this may not be practicable, and .:m alternative 
is to require the use of generic names together with that of brand names. Reg1..1-
lations could be issued requiring the generic name to be printed on all labl~ls 
and promotional material more prominently and/or in large typ~ than the brand 
name. and preceding it.!!f Recently, the Government of India decided that 
gffieric names should be printed in double the size of brand names._!Y 

I 07. It is essential to have a reliable system of quality control or assurance 
if generic names are to be established in place oi brand narnes. r\n attempt 
to introduce generic names without adequate quality assurance has sometimes 
l.i1led, as in Pai,;istan, because interested parties c.ln adduce the poor qu.ility 
of e<.•rtain non-proprietary preparations as a strong poin~ against such a 
pohcy._!l/ 

7 I Case studies in transfer of technology: pharmaceutical policies 
in Sri Lanka-TD/B/C.6/21 p.3 

!/ New Drug Policy, 1978, Mini:;try of Chemicals and Fertilizers, 
Government of India. 

'!_/ Guidelines on technology issues in the pharmaceutical sector in 
the developing countries-UNCTAD/TT /49. p.13 

l!!_/ Ibid. p-1 O. 

_l_J./ Ibid. p.10 

J.11 Circular letter from Drugs Controller ( India) 

.!.H Guidelines on technology issues in the pharmaceutical sector in 
the de,eloping contries-UNCTAD/TT/49 p.13. 



Generic Policy and Medical Profession 

108. l;: must be emphasised that a generic policy cannot succeed unless 
donors are encouraged to prescribe by generic name. It is, therefore. essential 
th1.1t representatives of prcf essional bodies of doctors are actively associated 
with the formulation and implementation of the generic policy. Commitment 
of the medical professional is ba~ic to the success of any generic programme. 
They should evolve their own work ethics and code of conduct and prescription 
by generic name should be part of that commitment. Government and voluntary 
rnedicai/health organisations have a responsibility to educate doctors about 
the cost aspects of generic prescription. For tt-e majority of patients in deve­
loping countries the choice is not really between branded drugs or generic drugs 
but between treatment with chea;>er generic drugs or no treatment at all. It 
is. therefore, an important part of the professional obligation of doctors to 
prescribe cheaper generic drugs for their poor patients where such drugs are 
j\·Jilabl~. 

10'1. The case for the ~bstitution of brand names by generic names is thus 
strong, although the issues involved in the implementation of such a policy are 
complex. They are related to the structure and degree of degree of development 
of the pharmaceutical industry, the role played by public enterprises and affiliate-; 
of transnational corporation~ the prescribing habits of the doctors and the effec­
tiveness of the drugs control machinery.!_!/ 

14/ Technology policies and planning in the pharmaceutical sector 
in the deVC:lcping countries-TD/B/C.6/56 p.14. 
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Chapter IX 

TRANSNATIONAL CORPORATIONS IN DEVELOPING COUNTRIES 

110. Transnational Corporations (TNC's) play an il!lportant role in the 
!hanaaceutical industry of developin~ countries. Even in the most developed 
cf the developing countries where local production can satisfy most of the 
local deraanG, TNC's continue to occupy a leading position through direct in­
~estment, joint ventures and licensing agreements antl as a supplier of tech­
~ology and process know for several important esseqtial drugs.!/ 

111. What are the impl;cations of the operations of TNC's in developing 
countries? While the countries realise the contribution made by TNC's in produ­
nng many essential drugs, their fears stem from tt)e past record of the TNC's 
in developing countries owing to their dominant position and the power they 
wield with a strong bargaining position. 

Domination of Mar-ket by TNC's 

112. Reports indicate several ways in which TNC's dominate the market in 
developing countries. Among them are (1) withholding of technology for the 
manufacture of drugs and forcing developing countries to import finished for­
mulations (2) supply of technology for the local manufacture of fon:ulations 
only and compelling developing countries to import bulk drugs at high prices, 
(3) introducing restrictive clauses in technology agreements which prevent 
the purchaser from exporting products manufac~ured by using the technology, 
(4) insisting that any improvements made in the technology is the property of 
the SJpplier or charging the purchaser high fees for improvements made by the 
supplier while the agreement is still in force, (5) supplying technologies 
that b.?came obsolete and was discarded by the supplier, (6) charging widely 
varying prices to different countries for the same technology, (7) indulge in 
transfer pricing, (8) supplying products that are harmful or that are not 
approved in the country of origin, (9) excessive promotion using brand names 
of unnecessary drugs, (10) overchargir.g the consumer, (11) marketing drugs 
without adequate warning about side effects and precautions and for indica­
tions different from those approved in developed countries, (12) indulging in 
unfair competition to suppress local competitors. 

Concerns of Developing Countr-ies 

113. From the foregoing it is obvious that the concerns of many developing 
countries regarding TNC's pertain to a number of social, economic and technical 

lJ Transnational operations in the pharmaceutical industry of deve­
loping countries ST /CTC/49 p.1 



issues. First, the cost of drugs. l'his has been a major concern to developing 
countries in view of the scarcity of their financial resources. These countries 
ar...- interested in reducing t.hat cost, particuhrly in the case of branded products, 
by seeking alternative procurement methods, multiple-source of supply and a 
more effective regulation of pricing of pharmaceutical products.A major challenge 
in this respect is to ensure that the search for less expensive drugs does not 
lead to lower quality. Second, marketing practices. Developing countries are 
concerned about these as they lead to proliferation of branded drugs. An impor­
tant issue in this respect is the role of patents and trade marks used by TNC's 
to multiply the number of drugs and control markets. Marketing practices also 
raise questions ~oout tile appropriateness, efficacy and safety of certain drugs. 
Third, local production. Many· developing countries have attempted, with varyng 
degrees of success, to establish local production facilities in the hope of decrea­
sing the cost of drugs, increasing self-sufficiency and enhancing their industrial 
development. The activities of some TNC's can be seen as presenting obstacles 
to indig~us efforts. Others, however, are credited with having supported such 
efforts.y 

Technology Transfer 

114. Technology is a majcr strength of the TNC's. While it is jealously 
guarded by J:IOSt companies, a beginning is no doubt being made in some coun-
tries to ensure the transfer of technology without restrictive or unfair 
clauses relating to licensing of patents, trade marks and know-how, ex~ort 
markets or sources of supply of raw materials, intermediates, capital goods 
and spare parts, research and training of local personnel in research and de­
velopment, transfer of equipment purchased for R+D to the parent company. 

Measures to Regulate Practices of TNC's 

11.5. The study by the UNCTC has described the acuv1ues of the TNC's 
in the areas of marketing and promotion, drug prices, and technology and R&:D 
and national health policies and priorities. These have been referred to in the 
relevant preceding chapters. The various measures required to regulate the activi­
ties of TNC's in these areas have also been listed at the appropriate chapters. 
Suffice it to emphasise here that there are no soft o~tions open to developing 
countries. The solution Hes in b\!ilding up their own capabilities in the pharmac:eu­
tical sector by urgent and decisive action by the developing countries themselves 
individually and as a group by mutual cooperation at sub-regional, regional 
and international levels. The steps already taken or recommended to be tc1ken 
in this regard ha"e been discussed ir1 the preceding chapters. To recapitulate: 

I. Develuping countries must develop individually and collectively 
their technologicai capabilities to meP.! their health and drug 
needs. 

£/ Transnational Corporations in the pharmaceutical industry of deve­
loping countries ST /CTC/49 p. I 0. 



2. Regulate the terms and conditicns of transfer of technology 
by suitable legislative or administrative action. 

3. Require TNC's to establish R&D facilities in the host country. 

4. Develop their pharmaceutical industry both in the public and 
private sectors. 

5. Introduce price control or price surveillance and strict control 
on import. 

6. Introduce a system of centra:ised purchasing of imported drugs. 

7. Curb excessive promotion and unethical marketing practices. 

8. Restrict patents and curtail the use of brand name and promote 
generic oames. 

9. Introduce a system of legal and administrative control on the 
quality of imported and indigenously produced drugs. 

10. Examine possibilities of indigenising the ownership patterns 
of TNC's. In India, the Foreign Exchange Regulation Act (FERA) 
and the Drug Policy provide for fixation of the permissible 
level of foreign equity on the basis of whether or not the firms 
manufacture high technology bulk drugs and intermediates. 
As a result of the implementation of this provision the number 
of foreign companies (i.e. companies with foreign equity above 
40%) have declined from 31 at the time of the drug policy 
in 1978 to IO at the end of 1985. More are expected to lndianise 
in the coming years. 

11. To sum up, the national development of the whole system of 
procurement, production and distribution of pharmaceuticals 
linking the natiorfs health needs seems to be only feasible way 
of achieving the aim of checking and monitoring the practices 
of TNC's.l/ 

116. It is widely recognised that the TNC's by virtue of their enormous 
resources and technological skills can make a significant contribution to the 
developing countries urgent need to improve the· health care of their population. 
Such a contribution can take a variety of forms such as reallocation of research 
and development resources in favour of the major tropical diseases, manufacture 
and sale of low-priced essential drugs and the provision of the necessary tech­
nology under reasonable conditions for the manufacture of essential drugs. Some 
firms are already moving in that direction, but their efforts remain limited 
compared to the resources of the worldwide industry and to the enormous needs 
of the developing world.!!} 

3/ Major issues in the transfer of techrroiogy to developing countries­
TD/B/C/6/4 p . .50 

4/ TNC's in the pharmaceutical industry of developing countries-
ST /CTC/49 p.9 



117. Developing countries recognise the importance of research-oriented 
companies, domestic or international, but would require them to operate in 
n>nformity with natiNlal priorities 3nd policies. I( the companies do so, they 
;ue bound to be given a role in any national, regional or international strategy 
for providing better health care to peoples in developing countries. Since govern­
ments of developing countries have to strike a balance between national policies 
and international business realities in the quest for and use of essential pharma­
ceuticals, those TNC's ~hat can identify themselves with the host country's 
aspirations and goals and adapt and attune their business policies to the larger 
natio11al objectives would have a role to play in the current and emerging socio­
ecroomic environment of the developing countries. 



Chapter X 

PRICING OF DRUGS 

I IS. ·\n important element of drug policy is the r<.'gulation of drug prices. 
In practice, the drug indus!ry has been in general among those with the highest 
profit margins. Owing to the dominant position of transnational corporations 
m rnost markets in developing countries. three sorts of price differentials in 
the drug industry have been noticed. These are:-

a. Price differentials between parts of the same country or differ­
ent purchasers. e.g. the same brand of drug may be sold to 
different buyers at varying prices in the same country. 

b. Price diffennce between countries: In such a situation, the 
same product may be sold at vastly differing prices by the 
same firm to different countries. 

c. Price difference between brand names and generically named 
equivalent products: In this situation, there are large price 
differentials betwen products sold by brc:nd names and those 
sold under their pharmaceutical generic names. The prices 
of brand named drugs may h.ive little relation to their cost 
of production or to prices charged by smaller competitors.y 

Price Regulation 

11 'J. :\gainst this l;>.~ckg!'"ounQ .it was obvious that Governments of developing 
countries for political," econom'iC and social considerations would initiate measures 
to introduce some sort of product and price regulation to provide for consumer 
protection, ensure supplies of both imported and indigenous drugs at fair prices, 
generate ·greater emphasis on production and supply of essential drugs, protect 
the local industry from unfair competition resulting from practices of trans­
national compa_nies and from inten:iational markeJ forces.y The policies followed 
in this regard may vary from country to country depending upon the stage 
of development of the drug industry, the political system of Government a~d 
th<> rhar~cter of the market system. 

!f \\ajor issues in transfer technology to developing co·Jntries - A case 
study of tht' pharmaceutical Industry - TD/B/C.6/4 p.27 

'l:_/ Guidelines on technology issues in the pharmaceutical sector in 
tht' dC'vc-loping rountries - UNCTAD/TT /49 p.17 



Policies of Price Control 

120. The various policies followed in this regard in various countries is briefly 
described below: 

International Dimension 

a. Countries with advanced manufacturing capability 

For these countries, the price issue concerns mainly the importation 
of raw materials, particularly intermediate chemicals, which are often 
subject to trans!er pricing. The following policies have been tried with 
mixed results: 

i. Imposition of ceilings on the prices of imported intermediates; 

ii. Checking declared prices against reference prices, if available; 

iii. Exchange of information on such prices among home and hl'st 
countries. 

121. Ultimately, transfer pncmg is difficult to monitor and control since 
intermediate chemicals are highly firm and product-specific. The imposition 
ol ceilings on their import prices is likely to be arbitrary and ineffective. 

122. From the viewpoint of developing countries one solution would probably 
be to increase the production of their own intermediates through greater back­
ward integration of their pharmaceutical industries. l\ut this should be done 
only if certain pre-requisites are met and after the trade-offs between local 
production and imports have been carefully assessed.lf 

b. Countries with some manufactwing capabilities 

Countries where local production is limited to formulation and packaging 
and where foreign firms play a dominant role are faced with the problem 
of monitoring and controlling the prices of imported finished and semi­
f inished drugs, particularly in the case of intra-firm transactions. There 
has been a clear trend toward more effective price controls for the 
puolic sector, leaving the private sector under less regulation. The 
following policies seem particularly worth noting for the public sector: 

i. Checking import prices against readily available reference 
prices; 

ii. Selection of imported drugs in bulk form, through a national 
list of essential drugs. 

111. Procurement cf imported drugs in bulk form, through public 
tendering, under generic names when possible. 

l./ Transnational corporations in the pharmaceutical industry of deve­
loping C"ountries - ST /CTC/49 p.60 



c. Countries with little or no manufacturing capabilities 

Given their high dependence on imported finished drugs, the same poli­
cies may also be applicable to these countries. In addition due to the 
small size of their markets, they may be able to benefit from joint 
procurement institutions, particularly at the sub-regional level. 

Domestic Prices 

l 2l. The proble.n of checking the domestic prices of pharmacc\.lticals is 
common to all developing and many industrialised countries, regardless of th~ 

level of development of their pharmaceutical industries. 

124. Among the policies adopted by the countries surveyed, the following 
seem particularly worth noting: 

a. Use of standard formulae applicable to all drugs, based on the 
cost of production or landed cost in the case of imports and 
an appropriate profit margin; 

b. Implementation of price controls through administrative pro­
cedures; 

c. Provision of a mechanism for a periodic review of prices to 
allow increases when justified and to prevent the registration 
of "similars" mainl) intended for charging higher prices; 

d. Use of two or three-tiered pricing mechanisms to distinguish 
between the prices of basic drugs (according to an essential 
drugs list) af'\d other drugs or among various markets or con­
sumers (lower prices for low income groups, for example) with 
subsidization of the lower prices if necessary; 

e. Spe.:ial treatment of the prices of drugs resultin~ from demons­
trated research and development activities by a given firm, 
e.g. temporary exemption from price controls for specified 
periods.4i 

System of Price Control in Some Countries 

125. The problem of controlling the domestic prices of pharmaceuticals 
is common to all developing countries and many developed countries as weU, 
regardless of the level of development of their pharmac~utical industries. Some 
form of price regulation or control exists ir. most develop.~ countries. In some 

!±./ Transnational corporations in the pharmaceutical industry of deve­
loping countries - ST /CTC/49 p.63 
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countries. however, such as Switzerland, West Germany and Japan, Government 
Olll''.'> rut regulate pricf>S and competition arn0i1g n~anufacturcrs and the l'conomic 
l.;i\\ .,1 de--:land and supply ensures effective control over drug prices._2/ On th<> 
oth<>r hand, there are other developed countries such as Sweden, UK and Italy, 
\\here some form ::>f price control prevails. 

126. In Sweden, price control on pharmaceuticals is an integral part of 
the Government drug policy.6/ The Swedish Pharmacies are run by the Govern­
ment dominated National Corporation of Swedish Pharmacies and it is a require­
ment that the sale price should be fixed by negotiations between the Corp-:lration 
.md the applying manufacturing co:npany. this is deemed to be reasonable ;:>rovi­
ded there are no special reasons to the contrary. If agreement cannot be attain-
ed. the drug company can take the case further to the National Board of Health 
Jri·1 \\ eliare for decision. When agre~ment is reached on the prices it is often 
understood that it is based on the assumption of a certain sales volume and 
that new negotiations should be initiated if that volume is exceeded. A perusal 
with prices in other countries and changes in volume is an important criterion 
h:ept rn view. 

127. In UK, the comprehensive h~alth scheme financed by the Department 
of Health and Social Security covers ahout 170 to 180 pharmaceutical manufac-
turers and suppliers. The price system is not covered by statutory regulations 
but is based on a voluntary arrangement of understanding between DHSS and 
the pharmaceutical industry.Zf As a general guide the profitability of UK industry 
as a whole is taken into accou1t. In 198 3, broadly speaking, a 20% return O;) 

mvested caspital or 10% profit on sales was considc·red reasonable. In the event, 
c1Jmpames profit level is found to be ~xcessive the DHSS may require prices 
to bL' reduced during the trading year to the p'Jint where protits are bought 
Ill lllle; or in s0me circumstances repayment to the Department of excess profits 
\\htch were generated in the precedilng year. it may be- :nentioncd that one 
ol th::- objectives in building up the control system has been to e>tablish an 
cff ccw.c control of prices a:1d profits \Vi th the minimum level of bureaucracy 
and .lt the lowe:;t operating cost to Government. In Italy, the manufacturers 
ll'>li..111~ fix the sale pri.cc :o the consurr1tYs according to certain established 
rulC''i. The price fixatiori. is based on th? cost of raw materials, cost of packing 
r11.JtC"nals and the nnnufacturing expenses. t\ multiple of the cost 1s used to 
.:.irrt\e at the .:.:1>nsumer price. ThE> multiplying factor is at a higher rat<> for 
rl·'>l".srch based comp;.111ies.~/ 

J_/ Indian pharmaceutical industry - problems & prospectus - NC:r\ER 

<..!./ The .1·~ed for drug policies - ID/\VG.393/ 15 p.9 

?../ Ibid - ID/WG.393/ 15 p.13 

'§./ The Indian pharmaceutical industry - problems &. prospects - NC:AER 
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i 28. :\mong the developing countries some information is available regarding 
the price system in force in Mexico and India. In Mexico within the price system 
three sets of detailed rules have been established, each applying to one of the 
following kinds of drugs:!/ 

1. finished drugs paid by the consumer; 

11. finished drugs paid by the Gl')vernment; 

111. active ingredients. 

129. Before a finished drug is put on the market and every time the manufac­
turer wants to increase the price of the product he has to present an applic .ltion 
with comprehensive economic information to the competent authority. This 
information should - include general data regarding the company, general data 
on the product and similar products, information ahout production, commerciali­
sation and taxes, raw materials used, direct labour costs, other costs fer man11fac­
ture, sales and administration. 

130. In India, the salient features of the pncmg scheme for drugs, under 
the new drug policy, announced by Government, in 1978 are as under: 

a. All bulk drugs, which are used in the production of price con­
trolled formulations, are subject to price control. 

b. The post-tax return on bulk drugs, required for production 
of category I and Category II formulations, which are highly 
essemial and life saving, is kept at 14% and on other bulk 
drugs, at 12% on net worth, i.e. equity plus free reserves. 

c. Where the indigenous bulk drug is produced by more than one 
manufacturer, a com :>n selling price for sales to all formu­
lators is fixed, on the basis of the average costs of relatively 
more efficient firms which account for a large percentage 
of output. 

d. The pr:ce control on formulations, is on a selective basis and 
for this purpose, four categories are established. 

e. The pricing of formulations in ~ategory I and II, is worked 
out on the basis of product groups of equivelent therapeutic 
value. SiJch pricing is based on the "leader product" of leading 
producers, whose price serve as a ceiling on all other formula­
tions, within tnat group. The mark-ups are 40% <?nd 55% respec­
tively. 

'!._/ The need for drug policies - ID/WG.393/15 



f. So far as Category III is concerned, separate pricing for each 
producer is done. The mark-up for this category is a maxinum of 
100%, the manufacturer being free to ch~ose his own mark-up, 
upto the limited ceiling. 

g. In respect of Category IV, there is no price control. 

h. The gross profit of the individual manufanurers is containPd 
as follows: 

Pre-tax return on sales turn­
over exclusive of excise duty 

1. Large units with turnover exceeding 
Rs. 6 crores per annum and 

a. having no basic drug manufacturing activity 
nor any research activity 

b. having basic drug manufacturing activity 
corresponding to 5% or more of turnover 
but no research activit)' 

c. having basic drug manufacturing activity 
at 5% or more of the turnover and engaged 
in approved research and development work 
relating to new drug 

ii. Medium size units with turnover between 
Rs. 1 crore to Rs. 6 crores per annum and 

a. having no basic drug manufacturing activity nor 
any research activity 

b. having basic drug manufacturing activity 
corresponding to 5% (or more) to turnover but no 
research activity 

c. having basic drug manufacturing activity at 5% 
or more of turnover and engaged in approved 
research and development work relating to 
new drugs. 

iii. Other units with turnover of less than 
Rs. 1 crore per annum 

a. having only formulation capacity 

b. having basic drug manufacturing activity 
at 5% or more turnover 

8% 

9% 

10% 

9% 

11% 

13% 

12% 

13% 
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1. In respect of new formulations, including formulations arising 
from new bulk drugs, the following mark-ups arc permittC'd: 

Category I 40% 

Category II 50% 

Category lll Not to e.<cecd I 00% 

Category IV Not sub;ect to price 
control. 

] 
] 
J 
] 
] 
I 

Subject to the overe:•.11 

ceiling on profitability 

as above. 

I· The prices of intermediates produced by the public sector under­
takings are fixed by Government in consultation with the Bureau 
of Industrial Costs and Prices. 

k. Eight critical drug intermediates namely: (a) Meta-Amino-Phenol, 
(b) Para-Nitro-Chlorobenzene, {c) Picolines, (d) Para-Nitro­
Benzoic Acid, f e) Methyl lmidazole, (f) Dextrose, (g) Acetanilide, 
and (h) Ethylene Oxide, are also subject to price control. How­
ever, a return of 12-14% on net worth is assured for drug inter­
mediates also. 

I. There is no price control on bulk drugs, developed through 
indigenous R & D efforts and its formulations for a period 
of 5 years. 

131. It may be stated, in passing, that while India's new drug policy has 
contributed considerably to the growth of the indigenous industry, given a boost 
to the production of bulk drugs and formulations by Indian companies and acce­
lerated the pace of indigenisation of foreign companies, the pricing scheme 
has revealed practical difficulties in implementation. The industry has represented 
that the pricing sheme is comprehensive and inflexible, and that the administra­
tive machinery for fixing and revisisng prices has found it difficult to cope 
with thousands of applications for price revision and fixation. Secondly," due 
to con:;iderable delays in revision or fixation, profitability of the industry has 
been eroded, and this has affected its capacity to generate adequate internal 
resources for expansion and modernisation. The industry has, therefore, preferred 
a schem<> of selective price control confin<>d to essentia' bulk drugs and formula­
tions based thereon, as the most practical approach to price control. The Govern­
ment of India is reportedly considering the suggestion, as part of the overall 
review of the drug policy. 



Need for Expert Body 

I 32. Countries wanting to introduce price control on drugs should also estab­
lish the r~uisite administrative machinery for fixing and revising prices periodi­
cally on the basis of trends in cost of production. 1\n expert advisory body must 
also be set up to undertake cost studies, (for example, in India there is the 
Bureau of Industrial Costs and Prices) review trends in cost of production and 
to advise the Government on linkage of prices to cost of production. This is 
a continuing exercise calling for a high degree of expertise and experience .in 
industrial cost studies. 

c 



Chapter XI 

CONTROL OVER QUALITY OF DRUGS 

133. A drug policy which aims at redcucing and rationalising the use of 
imported drugs and lowering their costs and this applies just as much to promo­
tion local production thereof - must have built into it proper safeguards through 
'3!\ ~ffective system of quality control.!/ 

134. Production of drugs of assured qu-11ity and maintenance of that quality 
while the drugs move along the various distribution channels until they reach 
the patient are the •esP;C>nsibility of the produ-:ers and distributors {both whole­
sale and retail), exercised in the framework of regulatory controls formulated 
by Governments on a legal basis. Drug control regulations vary from very rigid 
sets of rules ·»ell implemented in developed countries to regulations poorly 
implemented in some developing countries and virtually no controls in some 
of the least developed countries. In some countries, there is virtually no post­
market surveillance, and control of business pra-:tices is lax, reflecting the 
limited financial, te.:hnological and human resources of those countries. Under­
these LOnditions, in many developing countries, there is no mech1nism to pre"ent 
unscrupulous "dumping" of drugs. Hence efforts should be made at both !lc·tional 
and regional levels to ensure that only safe, effective and inexpensive drugs 
are marketed.y 

135. In the various studies conductged by the UNCT AD, the need for stren­
gthening the institutional arrangements for quality control and testing of drugs 
in several countrie> has been highlighted.l/ to ~ 

136. In view of this position, countries that do not have laws to re-
gulate the import and manufacture of drugs may enact such laws. There are 
several model legislations available, which can be adopted with suitable 
modifications. 

l/ T ech:iology Policy in the pharmaceutical sector in developing .:oun­
tries - UNCTAD/TT/7 p.6 

Y Guidelines on technology issu·?S jn the pharmaceutical sec:.tor in 
the developing countries - UNCTAD/TT /49 p.15 

ll Technology policies in the pharmaceutical sector in the Phillipincs 
UNCTAD/TT/36 p.27 

'!} Technology policies in the pharmaceutical sector in Nepal - UN~:T r\D/ 
TT /34 p.30 

!_/ Technology policies in the ;>harmaceutical sector in the United Repub­
lic of lanzania - UNCTAD/TT/135 p.30 

§_/ Technology policies in the phesrmaceut ical sector in 
UNCTAD/TT/25 p.28 

Venezuela 

!./ Report and recommendations or the work~hop on trade' and technology 
policies in the pharmaceutical sector in the Carribbt>an region - UNC r AD/Tr /25 
p.28 

!f Guidelines on technology issues in the pharmaceut~cal sector in 
the developing co·Jntries. UNCTAD/TT/49 Annex V p.5 



Areas of Legislation 

137. The priority areas requinng smtablc legislation in countrie~ whc:-r<-
quality assurance of drugs is weak are lisled below: 

a. Setting up of a Drug Control t\dministrat1on; 

b. Selection of a list of essmtia! cirugs for the country; 

c. Use of generic names whenever possible; 

d. Registration of drugs limited to the list prepared and based 
on technical information from neighbouring countries, regional 
organisations or international agencies (eg. WHO); 

<-. Imports, local production and distribution limited to drugs regis­
t<-red in the country; 

f. All imports to be channelled through a State purchasing agency 
so that quality assurann.• can be built into th<- purchasing procc•­
dure: the possibility of sub-standard drugs entering the market 
will therefore not arise; 

g. Control of marketing practicC's such .:is advertisin~; information 
on and promotion of drugs; 

h. Control of labelling of products .:ind survcillan<:t' of markctt.'Cf 
products; 

1. Exchange of information among countries on pharmaceutical 
inspection; 

I· Oeveloprnent of basic tesb for the· analysis of th<' most esscnti.JI 
drugs; 

k. Inspection of manufacturmg cstablishmrots, stores and ph.:ir­
macics; 

I. Regulation of multi-source international procurt'mrot; 

m. Legal definition of drug distribution system at the centr.:il, 
regional and peripheral levels.2_/ 

138. If suitable legislation is enacted to implement the measures li!;ted 
ahove, the drug control authority of a country could function optimally· with 
minimum rt'sources.!Q/ 

Drug Control Administration 

I W. ThC' first priority, as mentioned above, under the legislation, should 
be the setting up of a strong independent Drug Control Administration, for 

9/ Guidelines on technology issut'.'s in the pharmaceutical sector in 
th<> d<>veloping countric:-s - UNCTAD/TT/49 p.15/16 

l'J/ Ibid. p.16 



implementing the provisions of the law, and with clearly defined responsi­
bilities for: 

1. Establishing quality control standards and other regulatory 
measures relating to drug:;; 

11. Quality control of marketed drugs; 

111. Registration of new drugs to verify their efficacy, safety. 
and necessity; 

1v. Disseminating scientific information about pharmaceutical 
products to the medical profession; and 

v. Drawing up a National Formulary and a National Pharmacopea. 

140. In the initial stages, when drugs are imported, the administration 
should ensure that sub-standard and harmful products are not imported into 
the country, and where there is a domestic· industry create confidence in the 
medical profession and consumers about the quality of the pharmaceuticals 
which it produces. 

Drug Laboratory 

141. One or more quality control laboratories for drug analysis, depending 
on the workolad and the size of the country should start to operate as soon 
as possible. Some of the smaller countries may consider setting up regional 
laboratories for drug analysis, wl-tile for more sophisticated analysis, such as 
bio-availability studies, samples can be referred to laboratories in more advanced 
countries or even to some academic institutions within the country which may 
have facilities to undertake the requisite tests. The overall responsibility for 
coordinating the analysis of marketed drugs, whether imported or domestically 
produced, would,of course. be that of the druf, control administration.!!_/ 

Registration of Drugs 

142. A key instrument in implementing national drug policies regarding 
generic names, essential drugs, costs and prices and the restriction of the number 
of formulations is the registration of new drugs which should be the responsibi­
lity of the drug control administration. Only those new drugs which, considering 
the balance of efficacy, safety and cost, have distinct advantages should be 
registered. Clear guidelines should be established regarding the information 
and data to be furnished for registering new drugs in addition to guidelines 
for the evaluation of clinical trials to be conducted as precondition for regis­
tration.QI 

WHO Initiatives 

143. Two notable initiatives were taken by the WHO in assuring the quality 
of drugs. One is the "Certification Scheme on the Quality of Pharmaceutical 
Products Moving in International Commerce'' launched in 197 5. Under the scheme, 

.!.!/ Technology polic:es and planning lor the pharmaceutical sector 
in the developing c.ountries - TD/6/C.6/56 p.11 

J1.I !echnolog~ policies and, planning for the pharmaceutical senor 
111 th<.> developing couni1:es - TO/B/C.6156 p.11 



certificates for specific products are issued by the competent authority o( the 
c-xporting countries at the request of the importing countrit>s. Such certification 
is of particlllar value when the manufacturer is unknown to the importing autho­
rity or when a drug is imported for the first time. So far 110 countries have 
agreed to participate in the scheme through designated national authorities. 
The objective of the scheme is to provide a simple administrative mechanism 
whert>by importing countries can: 

1. Obtain assurance that a given product has been authorised 
to be placed in the market in tile exporting country, and, if 
applicable, obtain information on the reasons for a product 
not being authorised to be placed on the market in the country 
of export. 

11. Obtain assurance that {a) the manufacturing plant in which 
the product is produced is subject to inspection at suitable 
intervals and {b) conforms to requirements for good p~actices 
in the manufacture and quality control of drugs, as recommended 
by the Worlif Health Organisation. 

111. Exchange information on the implementation of inspection 
and controls exercised by the authorities in the exporting coun­
try. In the case of serious quality defects i"l the i~porting 
or the exporting country, such information and requests for 
enquiries may also be exchanged • .!.!/ 

144. The second is the W~ 0 Code of "Good Practices in the Manufacture 
and Quality Control of Crugs (·~MF)" which contains general guidelines for the 
adoption of good practices in the manufacture of pharmaceuticals. Both, the 
_scheme and the code were adopted by the 28th World Health Assembly and 
recommended for adoption by Member-States of WHO.~/ 

111 Certification scheme for the quality of pharmaceutical products 
1110\'ing in international commerce - WHO - September '85 - p.3 

_I_~/ Ibid. p. 5 
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Chapter XII 

MARKETING OF PHARMACEUTICALS 

145. An aspect of the operati\lns of. the pharmaceutical industry which has 
drawn unfavourable con:ments, is the marketing (sales promotion) activity, specia­
lly of TNC's in developing countries. 

Issues relating to Marketing Promotion 

14 6. The promotional prac~ices of pharmaceutical firms raise a number 
of issues relating to health care and pricing of drugs in developing countries. 
These issues are closely interrelated but they can be grouped into 4 categories; 
c-ach represent distinct pro!>lem areas and ma)' require different policy responses: 
( l) prices of pharmaceuticals, (2) national health policies and priorities, 
0) domestic production capacity and (4) marketing of unsafe pharmaceuticals.!f 

147. The- high cost of prcmotion is refle<·ted in ihe high price of branded 
drugs. Studies made by UN agencies have shown that br~nded drugs arc _generally 
priced higher than the same drugs sold under generic names and constituted 
a significant percentage of sales.I/ 

I 4S. High-pressure promotion also motivates doctors to prescribe more expen­
sive medicines even when lower-priced equivalents of comparable quality ::.re 
available. One reason for their apparent insensitivity to price may be that the 
promotional techniques used by most firms aim at underplaying the price element. 
Instead, they focus on the various qualities, real and imaginery of the drug 
and what distinguishes it from oti1er similar drugs. As a result, physicians tend 
to base their selection on the products claimed qualities as described in promo­
tional materials and less on their prices.2/ In developing countries with scarce 
resources and where the purchasing power of patients is low, the cost of dru1~s 

has to be carefully considered, because the choice may be not between hi~;h 
or low-cost treatment but between low-cost treatment or no treatment at 
all for some patients. 

Product Differentiation; Brand Name Promotion/Ad~ertising 

149. The promotional strategy on 'product differentiation' takes variety 
of forms such as: (a) different brandnames for the same drug; • (b) differing 
dosage forms; (c) different derivations of the same molecular structures; (d) 
combinations of existisng drugs; (e) different drugs with the same therapeutic 

!/ Transnational corporations in the pharmaceutical industry of develop­
'"~ rountrics - ST/CTC/49 

ll Ibid. p.24 

]J Ibid. p.22 



effects. Probably the most common form of product different:ation in developing 
countries is the use of combinations of existing products. Product innovation 
is often motivated by the desire of the firm to increase or maintain sales and 
market share.!!} 

1.50. Product competataon and promotion is closely linked to patents and 
brand names. While patents grant temporary monopoly power for the patent­
holder, brand names combined with intense promotion enables firms to exercise 
market power in a particular therapeutic sub-market even after the patent 
has expired or when a patent is not effective. Patent combined with brand name 
confers on companies formidable market power. Brand name also result in prolil­
feratior. of names for identical substances • .5/ 

1.51. If promvtion exerts a power( ul influence in developed countries where 
doctors have ample alternative sources of information on pharmaceuticals, the 
impact in the developing countries where drug information is more scarce can 
be expected to be even greater. A study in Brazil concluded that the main 
sources of information of the medical profession are directly or indirectly linked 
to the promotional activities of private firms.!/ 

1.52. Marketing promotion may, interalia, be an contributory factor to the 
asymmetry that exists between drug consumption and requirements in most 
developing countries. In Tha;land consumpti~n of antibiotics was seven times 
the requirement for the drugs based on an analysis of morbidity patterns, while 
in other drugs dealing with specific priorities of the country there were signifi­
cant under consumption (e.g. consumption of anti-TB drugs was only 5% of :he 
estimated drug requirements).ZJ As a result cf this assymmetry, in some cases 
serious shortages of essential drugs cripple health care delivery systems while 
at the same time there is an overabundance of less necessary drugs, such as 
tonics, vitamins and cough syrups.!f 

Policies for Regulating Marketing Practices 

I 53. From the foregoing analysis, it is clear that the cost inherent in the 
present marketing of drugs arises from the emphasis on industrial property system 
of brand names and the expenses and confusion of marketing them. A rational 
marketing policy must, therefore, tackle this fundamental anamoly and aim 
at the marketing of good quality, reasonally-priced pharmaceuticals that meet 
real national medical need, reduce excessi'(e product differentiation, · heavy 

'.!../ Transnational Corporations in the pharmaceutical industry of develop-
ing countries - ST/CTC/49 p.22 

Ji Ibid - p.22 

!/ Ibid - p.23 

7 / Ibid - p.27 

!/ Ibid -p.27 



promotional expenditure, inaccurate and inconsistent promotional materials 
and unethical marketing techniques. To achieve this aim a broad range of policies 
can be used by the developing countries. The policies listed below may be 
effective:9/ 

1. The adoption and use of an essential drug list for both the 
public and private ~ector would be an important tool to rationa­
lize drug policy and help to ensure the availability of drugs 
which respond to national health priorities and needs. 

2. Setting up of an adequate system for correct information for 
drugs and their price to the doctors. This may not be difficult 
if the system provides for only a few hundred essential drugs. 
Health and medical training should provide future doctors and 
health workers with objective sources of information on pharma­
ceutical products, ensure familiarity with and use of generic 
names and encourage doctors and health workers to be familiar 
with the economic issues of drug prescribing, so that the quality 
and price of dr•·0 become a major factor in decisions about 
appropriate treatment. 

3. Carel ul revision should be made of the industrial property 
system. The replacement of brand names by generic or non­
propriety names (such as those provided by the WHO) must 
be a basic part of the reform. However, the change should 
not be made suddently but in a phased manner based on advice 
of medical practitioners.IOI However, if trade marks are used, 
all pharmaceutical products should be required to display promi­
nently the generic name along with the trade mark. 

4. If brand names are retain~ tighter controls can be imposed 
on their promotion. The expenses of marketing can be made 
subject to tax and the proportion of turnover devoted to adver­
tising and free samples can be fixed by law. 

5. Promotiqn of drug should be regulated. Promotional material 
and product information should receive pre-clearance fr·)m 
health authorities to ensure that information is balanced and 
accurate and that complete information on side effects, and 
warnings is disclosed. Exper.ditllre on promotion could be limited 
as could, such practices as random and large scale distribution 
of samples, discounting, and expensive gifts to doctors, hl'alth 
workers and government officials. 

6. The quality, safety and efficacy of drugs should be em;ured 
through effective pre-marketing testing and registration and 
post-marketing surveillance, including a system of adverse 
drug reactions reporting. 

9/ Transnational corporations in the pharmaceutical industry of dev·~lop­
ing countries. ST/CTC/49 p.62 

~I Ibid. p.62 
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7. Rules prohibiting the scale of prescription drugs over the coun­
ter without a prescription should be enforced. 

8. International and regional action, in co-operation with the 
relevant international and regional oq~anisations, should be­
taken to ensure adequate standards [or marketing and promotion 
of pharmaceuticals, including the development o[ an internatio­
nal framework for pharmacc-uticals. 

Legislation - Voluntary Action 

154. Experience has shown that legislation alone is not adequate t:o control 
and regulate marketing and promotion. It has to be supplemented by voluntary 
action by the industry and pressures from health professionals. The right mix 
of legislation and voluntary action would produce tl":e desired results. 

IFPMA Code 

155. The industry and its associations in some developed countries have 
voluntarily adopted codes of marketing practices and have also set up machinery 
to monitor its implementation and to take action against companies violating 
the code (e.g. Code of Marketing Practices o[ the Associations of the British 
Pharmaceutical Industry (ABPI). At the international level, the International 
Federation of Pharmaceutical Manufacturers Associations (IFPMA), took the 
initiative to evolve voluntarily a 'Code of Marketing Practices' and has recommen­
ded it for adoption by all its member-associations and their member-companies. 
The- IFP\1A Code was the first recognition on the part of pharmacc-ut1cal 111anu­
facturers, internationally, of the nec-d for establishing and promoting ethical 
principles and practices throughout the pharmaceutical industry. In its preamble-. 
the IFPMA Code recognises the "pharmaceutical industry's international responsi­
bilities" and states that manufacturers arr prepared to "accept certain obligations 
in so far as their marketing practices arc- concernC'd". The Code contains provi­
sions concerning obligations of industry, gC'neral prinriples, medical represc-nTa­
ti\·es, symposia, congresses and other means of verbal communication, pri•ltt>c1 
promotional material and samples, and a '>upplementary statement. 

Comments on the Code 

I Sf.. The IFPMA Code was a first ~tc>p "in thl" ri~ht direction. It h:i' lc·cl 
to considerable discussion in various forums, such as WHO, UNCTAD, the Group 
of 77, the Parliamentary Assembly of the Council of Europe and variou:; non­
govc-rnmental organisation, in particular the lntern.:itional Organisation of Comu­
mers Unions (IOCU) and Health Action International (HAI). Two types of com­
ments were voiced in these forums. First, the scope of the code was said to 
be far too narrow in that it dealt only with marketing practices and failed to 
touch on subjects of great importance to consumers, and particularly to d(velop­
ing counrries, such as, drug registration, clinical trials and introduction C•f new 
drugs, drug information and promotional material, pricing and distribution, tech­
nology and production issues, research and dev<.'loprncnt, utilisation and c:o·nmc>r­
C"iallsation or R & D results, etc. Th<' ~econd type- or nitic:ism followec from 
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the first,; universally respected norms and standards for pharmaceuticals could 
evidently not be evolved by the manufactures alone, but would require the 
al"tivc- participation of all the interests concerned, particularly the consurnC"rs 
J.nd those responsible for formulating and implementing different elements of 
health and pharmaceutical policies.!!/ 

Comments of HAI on IFPMA Code 

157. The next step was the publication in 1982 by Health Action International 
(H:\I), of "A Draft Proposal for an International Code on Pharmaceuticals; 
Discussion Document". The HAI draft code invited comments from experts and 
states that its adoption will require the expertise of various agencies, most 
importantly, WHO and UNCTAD. The HAI response to the IFPMA code was 
not confined to marketing practices <&lone; it covered all important matters 
having a very direct bearing upon the interests of the consumers. particularly 
in the developing countries. HAI pointed out that because the code makes no 
provisions for interpretation, monitoring and enforcement, its impact can be 
expected to be negligible.!.£/ 

I 5S. Despite its shortcomings, the IFPMA code constitutes the first collective 
action by the industry to improve its marketing practices. According to WHO 
"it is a good beginning to raising ethical standards in drug production and marke­
ting"._!l/ \".'HO has reportedly decided to follow up closely the implementation 
of IFP.\l:\ Code and restrain from pursuing vigorously for the promotion of its 
own code during a trial, but unspecified, period. 

I 5'J. Developing countries may encourage pharmaceutical industries in their 
countries to voluntarily adopt a code of ethical marketing practices and actively 
invol\e representatives of health professionals and consumers in monitoring 
rnarh:eting practices of the industry on a continuing basis . 

.!J./ Appropriate strategies for facilitating pharmaceutical suprlics 
to developing countries - TD/B/982 p.9 

.!1./ Transnational corporations in the pharmaceutical in.:!~.;try of devl:­
loping countries - ST/CTC/49 p.38 

.!ll Address by Dr. H. Mahler, f)irector General, WHO, to the lnter-
11at10nal federation of Pharmaceutical Manufacturer's Associations, WashinE?,ton 
f).C. Uune'S2). 
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Chapter- X 111 

SAFEGUARDS AGAINST MARKETING UNSAFE DRUGS 

160. In recent years there has been a growing concern regarding the manufac­
ture, marketing, distribution and use of certain pharmaceuticals that can produce 
severe and sometimes fatal adverse side effects, and the export to developing 
countries of products which have been banned or severely restricted in some 
de\·elopPd countries. 

Relevant Issues 

161. The issues relating to the marketing of unsafe pharmaceutical can 
be divided into four types: (a) the marketing of pharmaceuticals that are unsafe 
because of pharmacological dangers inherent to the medicine itself: (b) the 
marketing of pharmaceuticals without complete information essential for the:r 
s.:ife use: (c) the marketing of pharmaceuticals in an environment where lack 
of adequate medical technologies, personnel or financial resources renders the 
product unsafe; and (d) the marketing of pharmaceuticals where the social con­
text prevents the proper use of the product.!/ 

162. The first type is concerned with drugs th~.t arc inherently unsafe. This 
would include certain poor quality pharmaceuticals due to impurities, conta­
minants or incorrectly formulated dosages, or unstable or fluctuating bioavaila­
bility. Poor quality is generally not a problem with the products of firms which 
normally observe good manufacturing practices. 

163. A second category consists of those pharmaceuticals whose risks are 
so great that they outweigh the benefits derived from treatment, taking into 
account available alternatives. Many of these products are not registered or 
are banned or severely restricted in developed countries. In this context, it 
may be pointed out that there is no unanimity in the action taken by countries 
for withdrawal of drugs and whereas one drug may be withdrawn by one deve­
loped country, it could continue to be marketed in other developed countries. 
Thus, drugs which have been withdrawn in the USA are still marketed iri the 
European countries and even within the Europeal'} countries, there is no unanimity 
regarding the withdrawal of drugs. 

164. r\ much larger group of pharmaceuticals are those drugs that may 
become unsafe if they are used incorrectly. Sometimes misuse of these drugs 
is attributable to incomplete or inadequate information about the indications, 
countcrindications, warnings and side effects provided to health authorities, 
doctors, pharmacists and patients during registration and marketing. 

J_/ Transnational corporations in the pharmaceutical industry of deve­
lop111g countries - ST/CTC/49 p.31 
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165. ln view of the wid~.pread feeling that peopl<' in the developing cour ?ries 
may be unnecessarily exposed to health ~isks arising from marketing har rnful 
drugs. measures have been contemplated in developing countries to pr•>vide 
legal safeguards against .narketing of hJrmful drugs. Also, as a result ol ·he 
adverse media publicity given in this regard by voluntary organisations concc~rned 
with health care, manufacturers in devc-loped countries alc;o arc phasinJ! out 
manufacture of some of the most harm!ul drugs. 

Role of WHO 

166. The WHO periodically circulates to its member-countries information 
about regulatory action in developed countries to restrict, prohibit, or modify 
the marketing of specific drugs in the light of new knowledge about their thera­
peutic usefulness or side-effects. Although countries like India mal<e use of 
such information to make appropriate changes in their own regulatory rules, 
most developing countries are unable to do so because the administrative/!egal 
machinery for suitable action does not exist or is grossly inadequate. 

167. It is not suggested that no developing country should permit marketing 
of drug! not approved or banned in the countries of origin. What r1eeds to be 
emphasised is that it should be the b.1sic legal and moral responsibility of the 
supplier to disclose full information about the hazards of the products supplied 
not only initially but on a continuing ba<:is and as long as the products are 
marketed and leave it to the judgement of the recipient countries to take a 
final decision as to whether to prohibit er permit continued marketing. 

Full Disclosure of Information 

168. Full disclosure of information about harmful effects thus should be 
made mandatory on the supplier who should cer •1fy or guarantee that the drug 
is marketed in the developing countries for the same indications as in the coun­
tries of origin and that the literature distributed along with it giving side-effects 
and contra-indications are identical to those given to medical practitioners 
in the developed countries. The background paper on preparation of guidelines 
for transfer of pharmaceutical technology prepared for the UNIOO. First Consul­
tation Meeting held in Lisbon in December 1980 puts this issue in perspective 
as follows:-

"The supplier's duty to inform, completely and correctly, about the 
properties and effects of products involved in a licensing agreement, 
should not be confined to the rwgotiat;ng phase.>, but be envisaged on 
a continuous basis for the lifetime of the agreement. New research, 
stringent controls or prolonged application of a drug may reveal effc-<:ts 
which were unknown at the t1111e of signing ot the agreement. More 
restrictive requirements in cert.:un countri<>"> may also imply the prohi­
bition of certain drugs or ther.:1pc•utic01I us<:s. It will be a ba~ic ethic<JI 
and legal duty of the supplier !•· br!rig .:Jlt tlwsc- ~vents, without dcli.ly, 
to the knowledge of the recipient.''~/ 

·~_1 First Consultation Meeting 011 Pharr11.:h l'UllCJI lndu:-.try l'rcpara11on 
of ~uidelines - background paper'ID/WG-Hl/l p.30 



Institution for Monitoring Drug Reaction 

I 6lJ. Most developed countries havl' <'laboratc lllt.'<·hanisms for monitoring 
adverse drug reactions and action to wtthdraw drugs is, therefore, initiated 
by them. In many developing countri<'~. there is rne("hanism at the national 
!eve-! for an effective drug reaction monitoring. It 111av be usclul to makr a 
beginning by building up the data on tht':> in selcnro Govern111c.1lt and private 
hospitals. 



65 

Chapter XIV 

TRAINING Ot= TECHNICAL PERSONNEL 

170. Pharmaceutical production calls for a wide range of experience and 
expertise to set up and operate commercial scale manufacturing e:lterp:-ises. 
Top priority should be given for the creation of facilities for the training cf 
appropriate personnel such as pharmacists, quality control personnel, pharma­
ceutical and chemical technologists, biotechnologists and management experts. 
While som·~ developing countries already have training facilities for appropriate 
technical personnel in the categories mentioned above, others do not have such 
{acilities or the training facilities available are inadequate. 

171. The UN agencies in the various country studies conducted by them 
have assessed the situation 5o far as availability of training facilities for pharma­
ceutical technicians is conce;-ned and highlighted the need for strengtheni.1g 
the training arrangements and establishing training institutions in the countries 
in :\frica, Caribbean Region and Asia.lf to lj_/ 

172. In Cuba, production personnel are trained by the industry itself under 
programmes approved by the Ministry of Education. The industry cooperates 
with educational institutior.s in structuring the curriculum fo:- the professional 
cadres needed and allows students to receive practical training. In India, mo!it 
of the universities offer courses in chemical engineering and chemical techno­
logy in addition to Government-run institutes of technology. There are 148 
pha;-macy colleges with an outturn of 7 ,000 pharmacy graduates per year, 50% 
of whom are absorbed in the pharmaceutical industry. 

Role of UNll.)0 in Training of Pharmaceutical Personnel 

173. Recognising the importance of the availability oi trained personnel 
for establic;hing and operating pharmaceutical plants in developing countries, 
UNIDO has p:ciyed a key role in organising training facilities under its technical 
assistance programmes. In general, the training imported falls into three cate-

!/ Report and recommendations of the workshop on trade and technology 
policies in the pharmaceutical sector (Abidjan, Ivory Coast) UNCT AD/TT /48 
p.20. 

~/ Technology and development perspectives of the pharmaceutical 
sector in Ethiopia UNCTAD/TT/58 p.41. 

}_I Report &. recommendations of the workshop on trade and technology 
policies in the pharmaceutical sector in the pharmace•Jtical sector in the Cari­
bbean Region lJNCTAD/TT/41 Rev. J p.5 

'!_/ TC'chn0logy policies in the pharmaceutical sector in N<.>pal - lJNC­
T :'\D/TT/34 p.24 

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



gories, namely: 

a. Training organised in cooper-ation with the government of a 
specific country eg. Belgium, France and Romania. 

b. Training in the form of workshops, seminars and group program­
mes in collaboration with the government or industry. They 
cover cer-tain specified field, are more intensive and comprise 
theory as well as practice. 

c. Training as an element of technical assistance project. Under 
this category, the training is organised for personnel who are 
working in a pharmaceutical project during implementation 
as well as on completion. The training may be organised either 
by UNIDO directly or it is made a part of a contract for the 
establishment of a spc-cific pharmaceutical project. Facilities 
for training in pharmac<-utical units are provided by both deve­
loped arid developing countries. 

Cooperation in Training 

174. The steps to be taken for setting up training facilities and the develop­
ment of technical manpower resources will vary to some extent from country 
to country. However, each country should estimate its requirements of trained 
manpower to match its phased manufactJring programme and draw up an 
appropriate training programme.~/ There is consid<-rable scope for cooperation 
among developing countries themselves in the field. Training obtained in anq,ther 
developing country will be more relevant and appropriate to the scientific and 
technical environment in which the persons trained will have to ope-rate than 
training in a developed country.!!.f · 

Forms of Training 
., 

175. Cooperation could take the form of (I) short visits of experts 'from 
countries with more developed drug industry to a~sist and guide in setting up 
and running the new manufacturing units and for training manpower; (2) tours 
by students and apprentices to other devc:•loping countries to study for academic 
degrees or to receive on the job training and instruction in specific operations.Z,/ 
Existing organisations such as Cooperative Production and Training ;Centre 
(COPPTEC) could play an effective role in creating regional and inter-regional 
facilities for training. Organising training at regional level in drug procuremen·i, 
quality control and stores management is one of the functions of the Caribbean 
Centre for Pharmaceuticals approved by the 4th Conference of Ministers Respon -
sible for Health in the Caribbean held i:l July I 978. 

~ Technology policies and planning for the pharmaceutic.al sector 
in the developing countries - TO/B/C.'J/')6 p.28 

!!./ Ibid. p.28 

ZJ ibid p.28 
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177. Some initiatives have been taken by the WHO in colldboration with 
IFP\\A in this regard. The IFPMA has already arranged for training quality 
control personnel in some of the developed and developing <:ountries such as 
India. Under this scheme the WHO meets the expenses of travel of the selected 
candidates to the country of training and t~e local expenses are met by the 
companies who offer training facilities. Th~ number of candidates to benefit 
from the WHO-lf-PMA training scheme is 49, of which 37 have cumpleted training 
and 12 are either undergoing training or waiting to take up training posts offered 
to them.!f 

!/ IFPMA Bulletin, December, 198.5, p.12 



Chapter XV 

LEGAL FRAMEWORK/ADMINISTRATIVE MACHINERY 

FOR IMPLEMENTING INDUSTRIAL DRUG POLICY 

177. The various elements of an industrial drug policy dealt with in the 
foregoing c~apters, require for effective implementation, a proper legal fra:ne­
work and administrative machinery for the control and regulation of the pharma­
ceutical industry. 

Drug Legislation and Administrative Ministries/Departments 

178. The legislation may fall into two broad categories: 

I. Those relating to control over the quality, safety and standards 
of all drugs imported into and/or manufactured and marketed 
in the country. 

2. Those relating to other aspects of manufacture and marketing 
of drugs, such as investment, foreign collaboration, licensing 
of production facilities, import of capital equipment, techno­
logy and raw materials, pricing, patents and trademarks. 

179. In a Federal set-up, it is possible that both the Federal Government, 
and the State Governments, may enact legislation in respect of matters referred 
to above. 

ISO. As an illustration, the main ar~as of control and regulation falling 
within the jurisdiction of the various Ministries of the Central Government 
in India may be mentioned. 

I. 

2. 

Ministry (Central) 

t\1inistry of Health 

Ministry of Industry, 
Department of Cher.1icals and 
Petro-chemicals (ac ministrative 
ministry responsible for overall 
control, regulation and 
~rowth of the pharma-
ccu t wa I industry) 

Areas of Control/Regulation 

Health registration/new drugs/clinical 
trials/quality and standards of existing 
and new drugs/enforcement of the 
Drugs Act & Rules. 

Implementation of the drug policy/ 
fixation of prices of bulk drugs and 
formulations/allocation of production 
capac1t1es to different sectors/licensing 
of new units and expansion of existing 
ones/policy regarding allocation of 
canalised (imported) raw materials/ 
categorisation of technology irto "high" 
and "low". 
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4. 

5. 

6. 

7. 

\hnistry of Industry, 
(Department of Industrial 
Development) 

.\1inistry of Commerce 

.\\inistry of Finance 

~1inistry of labour 

1'\\inistry of Law 
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Location policy/iicensing/implemen­
tation of IOR Act/Bureau of Industrial 
Cost~ and Prices lBlCP) which under­
take cost studies for the purpose of 
price fixation/trade marks (brand 
name)/paterats. 

Import-Export trade control/import 
licenses/import of capital equipment 
and canalised raw materials. 

Foreign investment policies/implemen­
tation of Foreign Exchange Regulation 
Act (FERA)iremittance abroad. (divi­
dend, royalty, technical service fee, 
etc.)/ customs/ excise dut ies/corpora::e 
taxdtion/control over capital issue>/ 
credit. 

Labour legislation/bonus. 

Company law/enforcement of MRTP 
Act. 

Development Council at the National Level 

181. It may be useful, ;;.~ has been done in India, to set up a National Council 
for [)rugs and Pharmaceuticals, consisting of rcprcsmtatives of Government 
producers, consumers, medical profession and technical experts, to advise the 
Government from time to time, on various matters relating to the production 
of drugs, utilisation of installed capacity, norms of efficiency, administration 
of the pricing scheme, marketing arrangements, induction of technology 
etc. 

Regional & International Cooperati<>ll 

182. At the regional/sub-regional levels, developing countries should promote 
cooperation among themselves in the pharmaceutical sector in evolving -and 
implementing technology policies, including establishment of regional pharma­
ceutical centres for procurement and production. The countries of CARICOM, 
ASE:\N and CEAO have taken important initiatives in this regard. 

I 83. At the international level, on the basis of the pooled experience of 
developing countries and the lessons distilled therefrom, new norms and standards 
should be evolved for improving developing countries' access to pharmaceutical 
technology and then move further on to an international effort under the aegis 
of WHO, IJNCTAO, UNIDO and other United Nation:r. ahencies to evolve speci.ll 
norm~ and standards for the pharmaceutical :r.ector covering marketing, trade, 
distribution, access to technology and promotion of developrnmt of national 
t C'ChnO(l)gy. 
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Chapter XVI 

REGIONAL AND SUB-REGIONAL COOPERATION 

Scope for Cooperation 

184. The development of the pharmaceutical sector in a country requires 
simultaenous action on many fronts. Such action has to originate from efforts 
at the national level. The resources available in many of the developing countries 
however, are not sufficient for the purpose. Moreover, many developing countries 
are too small to achieve the economy of scale that is critical to the operations 
of certain parts of th~ pharmaceutical supply system or to reach the necessary 
volume of purchase for an efficient centralized procurement system. The pharma­
ceutical industry is one of the sectors which offers the best prospects for co­
operation among developing countries. Co-operative action could cover many 
areas from joint purchase, distribution and production of pharmaceuticals to 
research and development efforts directed to the specific disease pattern and 
particular conditions of developing countries . .!/ 

185. So far as inter country pooled procurement schemes are concerned, 
several concrete initiatives have already been taken. But co-operation nE·eds 
to go beyond procurement of drugs. In view of the technological comple:<ity 
and the economies of scale in manufacture of the basic chemicals, as well 
as the size of the capital requirements, it is unlikely that many developing 
countries can achieve self-reliant pharmaceutical production and technology 
on their own. However, several developing countries have moved to supplement 
their own efforts to rationalise pharmaceutical policies by establishing regional 
or sub-regiondl arrangements. This issue has therefore, progressed from explora­
tion to preparation of concrete arrangements and blue-prints for sub-regional 
cooperation and actual implementation in some cases.y The UNCT AD studies 
have also highlighted the need for some countries to examine the scope for 
possible areas of cooperation with other countries and t;le UNCT AD advisory 
service on technology has also carried out a number of missions to advise on 

!/ Technology policy and planning for the pharmaceutical sector in 
developing countries, TD/8/C.6/56 p.29-31 

£! Transnational Corporations in the pharmaceutical industry of deve­
loping countries - ST /CTC/49 p.58 
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the formulation of national and regional pharrnaceuticai policies; for exar'lple, 
Tanzania, Nepal, Philippines, Cuba, Andean Group. }_/ to§_/ 

Regional Cooperative Production and Technology C"'1tres 

186. lt was against this background that the idea of Regional Cooperative 
Production and Technology Centre (COPPTECs), gained universal acceptance. 
The economic resolution adopted by the Sixth Conference of Heads of State or 
Gm1ernment of Non-Aligned Countries, held in Havana, Cuba ( 1979), endorsed 
the recommendation made by the inter-Secretariat task force, for the establi~lt­
ment, within two years, of three to six COPPTECs .. Y 

Functions cf the Caribbean Centre 

187. The Fourth meeting of the Conference of Ministers :-esponsible for 
Health in the Caribbean recommended the establishment of a Caribbean Centre 
for Pharmaceuticals with the following functions: 

a. Operating an expanded regional pooled procm·ement system 
for drugs; 

b. Promoting industrial co-operation among the countries in thc­
region engaged in pharmaceutical production; 

c. Compiling a Caribbean Formulary; 

d. Disseminating production information through regional publi­
cations; 

e. r\ssisting countries in setting u,J at the national level of pooled 
procurement systems, inventory controls, etc. 

f. Assisting countries in revising their patent legislation in the 
area of pharmaceuticals; 

g. '\"s1sting local producers of pharmaceuticals in obtaining equip­
n~ent, technology and other inputs under the best terms and 
conditions; 

}_/ Technology policies in the pharmaceutical sector in the Uni•ed Repub­
lic of Tanzania - UNCTAD/TT/35 p.32 

4/ Technology policies in the pharmaceutical sector in Nepal UNCT AD/ 
TT/34 p.32 

5/ Technology policies in the pharmaceutical sector in the Philippines 
UNCT AD7TT /36 p.27 

6/ Technology policies in the pharrnaceut ical sector in Cuba UNCT An/ 
TT/B p.49 

!_I Guidelines on technology issue in the pharmaceutical sector in the 
developing (·ountrie:; - UNCTAD/TT /49 Annex VI p.52 
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h. Organising trammg at the regional level in international drug 
procurement, quality control, stores management, etc; 

1. Exploring possibilities of co-operation with other countries 
and regional organisations, for example with regard to market 
information, trade, industrial co-operation, co-operation m 
the field of transfer of technology; 

I· Providing a forum for discussion for regional pharmaceutical 
prodJcers in order to facilitate the rationalization of produc­
tion.~/ 

Other Sub-Regional Schemes of Cooperation 

t SS. Another JrC'a which also lends itself to regional or sub-regional cooper at ion 
is the production of basic chemicals needed for setting up drug formulation 
units. Even if the countries cooperating in this area are geographically widely 
spread, the main inputs besides those of the chemical and related industries, 
arc- those of skillf'Ci manpower which could be easily transferred from one country 
to another. Thus, it would be quite feasible for Argentina to cooperate with 
Kenya or India with Peru in a cooperative expansion of pharmaceutical facilities 
with the more highly industrialised countries concentrating on the production 
of the more complex chemicals and the less industrialised countries engaging 
in drug formulation. Since the primary input for the manufacture of synthetic 
drugs is petrochemicals and since many petrochemicals industries are being 
established in oil producing developing countries, it is clear that the oil producin~ 
countries could be a major partner in a COPPT~C schcme.2/ 

189. Other examples of subregional grouping of developing countries with 
a view to co-operation in the pharmaceutical sector include the following:_!_Q/ 

I. The South Pacific island nations t:ave their common market 
which takes the form of the South Pacific Bureau for Economic 
Cooperation (SPEC). Health of''.cials of these countries have 
agreed to establish a collective drug purchasing scheme with 
the assistance of WHO and co-operation from UNCT AD. 

2. The establishment of a pharmaceutical centre has been proposed 
for the countries of the CEAO (West African Economic Commu­
nity). This initiative is being followed up by UNCT AD- and 
the Council of Ministers of tne CEAO has decided to create 
a Technical Committee on [)rugs and Pharmaceuticals, with 
the object of studying, in co-operation with UNCTAD, practical 
means of implementing the measures recommended by a CEAO 
committee of experts on the subject. 

~I Technology policies and planning for the pharmaceutical sector 
in the developing countries - TD/B/C.6/56 p. 30 

9/ .\\ajor issues in the transfer of technology to developing countries 
TD/l\/C-f,/4 p.62 

_l_!l/ Ibid p.62 
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3. The Commonwealth Regional Secretariat for the East, Central 
and Southern Africa region, based at Arusha, United Republic 
of Tanzania, is setting up a scheme for the joint purchase 
of drugs in the African countries which it serves, namely 
Botswana, Kenya, Lesotho, Malawi, Mauritius, Seychelles1 Swazi­
land, Uganda, United Republic of Tanzania, Zambia and 
Zimbabwe • .!!/ 

4. The Five ASEAN countries (Indonesia, Malaysia, Philippines, 
singapore and Thailand) have taken initiatives in promoting 
subregional co-operation in the sector. 

5. The countries of the Andean group had initiated studies ( 1983) 
for establishing a centralised purchasing unit for pharmaceutical 
chemicals.g/ 

190. A new and welcome development is the cooperation among countries 
of the South Asia (India, Pakistan, Bhutan, Nepal, Bangla Desh, Shri Lanka and 
\\aldives) in special areas of work which has been endorsed in the meeting, Of the 
Heads of States of these countries held in Dhaka in November 198.5. Since there 
is a scope in this region for cooperation in the pharmaceutical sector, it is 
hoped that attention will be given to this aspect after the Secretariat of the 
South A~ian Association for Regional Cooperation is located and starts functioning. 

l!/ Technology policies & planning for the pharmaceutical sector in 
developing countries-TD/B/C.6/56 - p.30 

12/ Transnational Corporations in the pharmaceutical industry of deve­
loping countries - ST/CTC/49.p • .59 



Chapter XVII 

RESPONSIBILITIES OF VARIOUS PARTIES 

191. In conclusion, the major responsibility of the various parties involved 
in the formulation and implementation of a national industrial drug poli~y as it 
evolves from readings of all the aforementioned elements extracted from UN 
studies on the subject may be defined amo~ others as tollows. 

Responsibility of UNIOO 

(a) To assist the developing countries in formulating industrial 
drug policies. 

(b) Provide technical assistance to developing countries for develop­
ment, expansioa and rehabilitation of the pharmaceutical ind•Js­
try by arranging for transfer of appropriate technology in the 
areas of production, management, design and technology from 
formulation and packaging of drugs to more sophisticated chemi­
cal process drugs; valorisation and utilisation of medicinal 
plants in the interest of the local pharmaceutical industry, 
supply of machinery and equipment. 

(c) · Organise consultations, seminars, expert group meetings to 
identify policy issues relating to the development of pharma­
ceutical industry, with a view to finding solutions through 
(i) cooperation between developed and developing countries, 
(ii) among developing countries and (iii) international cooperation. 

(d) Organise training programmes for technical personnel in diffe­
rent disciplines in pharmaceutical plants, laboratories and univer­
sities. 

Responsibility of Government 

To formulate and implement an industrial drug policy within 
the framework of national drug policy keeping in view the re­
sources, raw-materials, infrastructure and trained manpower 
available in the country. 

To enact legislation and establish the administrative machinery 
for implementation of the various components of the drug 
policy. 

To prepare a list of essential drugs to be produced indigenously. 

Institutionalise arrangements for centralised purchases of fini­
shed products, raw materials, intermediates and bulk drugs on 
competitive tenders. 
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To formulate policy measures for the establishment, develop­
ment, expansion of the drug industry in both public and private 
sectors. 

To provide both incentives and tariff protection to the industry. 

To promote the use of generics. 

To enact legislation to regulate foreign investment in the 
pharmaceutical Se(:tor including provisions relating to the trans­
fer of the necessary technology under reasonable conditions. 

To ensure that regulatory authorities have adequate means 
to control the use of pharmaceuticals including marketing 
of harmful drugs. 

To strive for the lowest possible cost of pharmaceuticals and 
adequate quality standards. 

To enact legislation for ethical norms tor advertising and promo­
tion of pharmaceuticals. 

To formulate within the parameters of the drug policy, a pricing 
scheme which on the one hand, is flexible and can be adminis­
tered with ease and on the other, provide for a reasonable 
financial return to the producers on their investment. 

To ensure that objective information about drugs is available 
to health care professionals. 

Responsibility of the Pharmaceutical Industry 

To provide complete and objective information about marketed 
drugs. 

To adhere to good manufacturing practices. 

To comply with ethical norms for advertising and pro~otion • 
. 

To develop new drugs for tropical diseases endemic in developing 
countries. 

Responsibility of Medical Practitioners 

To follow rational medical prescribing practices 
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Responsibility of Consumer Representatives 

To improve the information on drugs that is relevant to the 
public. 

To monitor with vigilance full compllance with norms on adver­
tising and promotion. 

To support essential drugs programme. 



• 

I. 

2. 

3. 

4. 

5. 

fi. 

7. 

s. 

9. 

IO. 

I I. 

12. 

-n 

ANNEX I 

List of Publications of UNIDO, UNCT AD, UNCTC, 

~HO, WORLD BANK concerned with factors 

having a bearing on industrial drug poHcies 

UNIDO 

ID/WG/267 /3 

UNIDO/IOD.207 

ID/WG.331/5 

ID/WG.33i/6 & 
:\dd I 

ID/\\'G.331/Rev I 

ID/WG.331/8 

ID/232/10 

ID/WG. 331 /6/ Add.I 

UNIDO/PC.33 

UNID0/10.505 

UNIDO/PC/76 

- The steps involved in establishing a pharma­
ceutical industry in developing countries. 
(1978) 

- Note on UNIDO activities relating to phar­
maceutical products in the context of 
primary health programmes. ( 1978) 

- Availability, t~rms anC: conditions for 
the transfer of technology for the manu­
facture of essential drugs. (1980) 

- Global study of the Pharmaceutical Industry 
- (1980) 

- Report of the First Consultation on the 
Pharmaceutical Industry. (1980) 

- Illustrative List of drugs prepared by UNlf>O 
in consultation with WHO. ( 1980) 

- Appropriate industnal technology for dn.;gs 
and pharmaceuticals. ( 1980) 

- Technical cooperation among developing 
countries in the field of pharmaceutical 
industry. (1980) 

- UNIDO for . Industrialisation - Pharmaceu­
ticals. ( 1980) 

Round Table meeting on the develoµment 
of the pharmaceutical industry. ( 1982) 
(Moharnadia, Morocco) 

- Medicinals and Aromatic Plants for Indus­
trial Development. ( 1982) 

·• Meeting on cc,op'.?ration among developing 
countri~s (Tuni~, Tunisia). ( 1983) 



I 3. ID/WG.393 . 9 

14. ID/\\'G/393.15 

15. l~NIDOil0.570 

- Rej)Ort of the :jecond Consultation on 
t!-ip Pharmacleutical Industry. (! 98 3) 

- The need for drug policies. ( 1983) 

- UNIDO experience in implementing pharma­
c~tical projects in developing countries. 
(l 984) 

16. l!NIDO/ID/WG.393/2/Revl - Directory of sources of supplv of Pharma-

17. 

IS. 

IY. 

Z• r ). 

21. 

22. 

ID/\\G.3':l3/l/[~ev 2 

ID/\1• G.391/:./Rev 2 

(I)/\\ C. 3':l 3/3/Rev 2 

UNCTAD 

TO/IVC.6/4 

IJNCTAD/TT /7 

t\PEC-TT /UNCT AD/ 
CAl~ICOM 

ceutical Chem;cals, their Intermediate~ 
and some Raw Materials included in the 
UNIDO list. (I 9S4) 

- Items which could be includec: in contra-­
ctual arrangements for the transf<'r of 
technology for the manufacture of those 
drugs (or intermediates) included in UNIOO's 
illustrative list. (1985) 

Items which could be included in contractual 
arrangements for the setting up of a plant 
for the production of bulk drugs (or inter­
mediates) included in UNIDO illustrative 
list. ( 1985) 

- Items which could be included in the licPn­
sing arrangements for the transfer of 
technology for the formulation of pharma­
ceutical dosage for ms. (198 5) 

Major issues in transfer of technology 
to developing countries. A case study of 
the pharmaceutical industry prepared by 
Or. S. Lal in -:-oordination with the UNCT1\D 
secretariat. ('1975) 

Technology policy in the pharmaceutical 
sector in developing countries. Paper pre­
pared by UNCTAD secretariat (WHO consul­
tation on drug policies). ( 1976) 

- Towards a rc~ional pharmaceutical policy. 
Report of a 1oint mission to the Caribbean 
Region. ( 1977) 

• 



n. 

24. 

• 25 • 

26. 

27. 

2S. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

LINDP Project 
INT/OO<J/ A/O 1/99 

TD/B/C 6.21 

UNCT AD/TT /35 

UNCT AD/TT /36 

TD/B/C.6/56 

UNCTAD/TT/33 

UNCT/\D/TT/41 

LJNCTAD,-TT/34 

TD/B/C.6/ AC/5/4 

TD/B/B.6/ AC.5/4 

UNCT AD/TT /48 

UNCT AD/TT /25 

LJNCT AD/TT /37 

- 7~: -

- Pharmaceuticals m the developing world: 
policies on drugs, trade and productic·n 
nn inter-agency task force on pharmaceu­
ticals. ( 1979) 

- Case studies in 
pharmaceutical 
(l 977) 

transfer of 
policies in 

technology: 
Sri Lanka. 

- Technology Policies in the p harmaceutic.il 
sector in the United Republic of Tanzania. 
(1980) AEFS 

Technology 
sector m 

policies m the pharmaceutical 
the Philippines. ( 1980) AEFS 

- Technology policies m the pharmaceutical 
sector in the developing countries. ( 1980) 

- Technology policies in the pharmaceutical 
sector in Cuba. (I 980) AEFS 

- Report of the workshop on trade and tech­
nology policies in the pharmaceutical sector 
in the Caribbean Region. (l 980) AEFS 

- Technology policies in the pharmaceutical 
sector in Nepal. (I 'J80) 

- Trade marks and generic namP.s of pharma­
ceuticals and consumer protection (I 981) 
AEFS 

Examination of the economic, commercial 
and development aspects of industry pro­
perty in the transfer of technology to 
developing countries. ( 1981) 

- Report and r.ecommendations of the work­
shop on trade and technology policies 
in the pharmaceutical sector. (1982) AEFS 

- Technological 
tical sector 

policies in the pharmaceu­
in Venezuela. ( 1982) AEFS 

Technology policies in the pharmaceutical 
sector in Costa Rica. Study prepared by 
Mr. Juan Carlos del. Bello in co-operation 
with the UNCTAD secretariat. (1982) 
J\EFS 



UNCTAO/TT/49 

37. TD/A/<JS2 & 
Corr. I & Corr. 2 

3S. UNCT/\11/TT / 58 

UNCTC 

39. ST/CTC/49 

WHO 

- so -

- Guidelines on technology issues in the 
pharmaceutical sector in developing coun­
tries. ( 1982) 

Appropriate stri.ltegies for facilitating 
pharmaceutical supplies to developing 
countries. Note by the UNCT AD secre­
tariat. (1984) ACEFRS 

Technology and development perspecti\·es 
of the pharmaceutical sector in Ethiopia 
Prepared jointly by the UNCTAD Secre­
tariat and the Ethiopian Ce11tre for Tech­
nology. (1984) AEFS 

Transnational corporations in the pharma-­
ceutical industry of developing countries 
(UNCTC) 1984 

40. WHO Technical Report - The use of essential drugs. (1985) 
series 722 

41. 

WORLD BANK 

42. 

- Certification scheme for the quality ol 
pharmaceutical products moving in inter­
national commerce. (1985) 

- Health Sector Policy Pap<.>r. (1980) 

• 
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ANNEX II 

ILLUSTRATIVE LIST OF ESSENTIAL BULK DRUGS 
IDENTIFIED 8 Y UNIDO IN CONSULTATION WITH 

WHO FOR PRODUCTION FROM BASIC OR INTER MEDIA TE 
STAGE IN DEVELOPING COUNTRIES 

:\. ANALGESICS 

I. Acetylsalicyclic acid 
2. Paracetamol 

I\. ANTI-INFECTIVE DRUGS 
Anthelmintic drugs 

3. f\\ebendazole 
4. Piperazine 

Al'tibac:terial drugs 

5. Ampicillin 
6. Benzylpenicillin 
7. [rythrornycin 
S. Sulfadimidine 
9. Tetracycline 

Antifilarial drugs 

I 0. Diethylcarbamazine 

Antileprosy drugs 

11. Dapsone 

Antimalarial drugs 

12. Chloroquine 
13. Primaquine 

Antituberculosis drugs 

14. E thambutol 
I 5. lsoniazid 
16. Streptomycin 

C. BLOOD PRODUCTS 

17. Plasma fractions 

D. CARDIOVASCULAR ORUGS 

Antihypertensive druLs 

18. Hydralazine 
19. Propranolol 
20. Reserpine 

E. DIURETICS 

21. r-urosemide 

F. DRUGS AFFECTING THE 
BLOOD 

22. Hydroxocobalamine 

G. HORMONES 

Antidiabetic agents 

23. Insulin 

Oral contraceptives 

24. Ethinylestradiol/ 
Levonorgestrel 

H. VITAMINS 

25. Ascorbic acid 
26. Retinol 

Note: This list was prepared by UNIDO in consultation with WHO. The class1-
f 1cation and nomenclature was updated according to \VHO's "The Ilse 
of Essential Drugs", Technical Report Series No. 685 • 
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ANNEX Ill 

ILLUSTRATIVE LIST OF 9 ESSENTIAL DRUGS FOR WHICH 
FACILITIES FOR THE LOCAL MANUFACTURE OF J\CTIVE 
INGREDIENTS SHOULD BE ESTABLISHED IN DEVELOPING 

COUNTRIES AND WHICH SHOULD BE GIVEN TOP PRIORITY 

ANAGELSICS 

I. Acetylsalicy lie Acid 

ANTI-INFECTIVE DRUGS 

Antibactef"ial drugs 

2. Arnpicillin 

3. Sulphadimidine 

4. Tetracycline 

Antifilarial drugs 

5. Diethylcarbamazine 

Antileprosy drugs 

6. Dapsone 

Antimalarial drugs 

7. Chloroquine 

Antituberculosis drugs 

S. E tharnbutol 

•J. lsoniazid 

• 

• 
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FEZER S.A. INoUSTRIA MEcANICA 

Address: Estrada Rio Bugre. Km 01 

89500 - Ca~ndor - SC. 

Brazil 

Telex: (493) 397 FEIM BR 

Telep!:one: (0496) 62-0273 

Contact: C.A. Fernando Fezer 

Field of activity 

Equipment for veneering of wood and manufacture of plywood and .... ~:1cn 

sl:apes. 

Equipment for production of mechanical wood p~lp. 

Experience in developinc areas/co~ntries 

Eq~ip~ents exported tc Argentina and C~ile. 

A number of equipments supplied to plyv.~od and other industries in 

the Amazon Region, Brazil. 

Minim'.L~ recom.~ended capacity for a plywood plant is in the crdE= 

of ~aqnitude of 300 to 400 sq~are meters per ~onth. F-.r c·· ,...~-
'-'- --'-•• 

city, investme-nts wci.:.ld be- ir:. t!-;e ran9e cf l·.ss EOO,OOC: tc 

e.s S 70C:, 000, ex-wcrks. 

I 

If good q-..iality wood is available-, tr,is .... .-ill be used for tr.e e>:-:~r 

nal part of U:e plywood, t!'lus c'!)taini:-ig a better product. Othe::-.. :.:. se, 

i.:sir.9 o:-,ly ordir.ary v:o::a. a p:.p·.:lar pro::L~ct ~.-.:.11 be obtai:-.cd. 

- Lab:.r for t~e abo-.•e me:-.tiorled capac.:.ty ..,.·ill be 6 skilled w:::rke:·: 

and abo·.Jt 30 to 40 semi or non-skilled workers. 1-.n exper ier.ce6 

r.-~ariager ar:d some clerks "·ill fi,.;lf ill plar.t labc.r needs. 

Cooperat~on cffe?ed 

- company can s~nd techniciarl abroad for preliminary evali.:ation, 

provided expenses are paid by interested parties. 

Receive:s foreign represe.r:tatives for technical visits b·..:t does ::-.~t 

ccve-r t~eir travel exp~~s~s. 



INVICTA . !~OUINAS PARA MADEIRA LT~. 

Address: 

Telex: 

Av. Major Jose Levy Sobrinho, 2500 

13480 - Lirneira - SP. 

Brazil 

(19) 1107 INMD BR 

Telephone: (0194) 41-1500 

Contact: Jair de Sampaio Barros 

Field of activitv 

95 

Machinery for wood processing: carpentries and cabinet-making (ba~j 

saws, shapers, tenoning ffiac~ines, circular saws, sq~aring circula: 

saws, straightening machines, drilling machines, band sanders, / 

roughing planers, planers. wood lathes, etc). 

Experience in developing areas/countries 

- Machinery exported to almost Latin American countries and tc / 

!\igeria. 

A nurr.ber of machineries s·~ppliea to develq:ing areas \o\·1e.1:-. :=:.::.:..l. 

Cooperati~n offered 

- In principle car: senc tecl:nicia:. abroad for p::-eliminary e·~·al":..:at.:..:r~s 

at its o"~ expe~ses. 

Receives visitors and trainees without coverin~ cost cf stay. 



METALURGICA SCHIFFER S.A. 

Address: 

Telex: 

Av. Ernesto Vilela, 1701 

84100 - Ponta Grossa - PR. 

Brazil 

(422) 157 

Telephone: (0422) 24-5€44 

Contact: Roberto Schiff er 

Field cf activity 

Corr::;.le-te lin-: of rr.achinery ar.d eq;;ip:nent for saw:r.ills. 

Experience in developing a~ea£/co~~tries 

Company has sold machines to all countries in Latin America. 

- For logs of small diameter, the basic unit with an average capa-

city of twc cubic meters per hour of planks, wc~l:! re~-..:i.:::·e 

·.-s S l .:'., C<<.:· for rr;ad:ine-ry. 

Till the rn:=>me-nt abo·;;t 3, 300 ur.its have- bee!"! fabricated an::i 

supplied to clients. 

• 

_,,.. _ ---
a...:- ..... -

I 

9E 

- Can send technician 6brcaj fc::: ;:Eli~!~a~y e~al~at.:.~~ a~j/cr p:E-! 

rr . .:.!"".e:::.y ;..:·cjE-.:t:, s·.:l:~t-('t tc J:.&y:: . .:-r.t c: ir;te::::-:-.atic!".a: t.::c.-:e:l / 

• 
- Pro\•ides t:?"ai r.ing co..,;::-.ses without cove:dng tr.eir experise-s. 

- Provides labor training and tecr.nical assistance for macr.i:-iery 

s·..;pplie-d. 



COMACC - ~QUINAS PARA COUROS E CALCADOS LTM. 

Address: Rua Julio de Castilhos, 351 

93.300 - Novo Hamburgo - RS. 

Brazil 

Telex: (51) 5093 IDER BR 

Telephone: (0512) 93-2038 

Ccntact: Ive ~ayer Milbrath 

Field of activitv 

r-:ac'!':.inery for leat!-.er processing and f oot1Aare 171anuf acture. 

- T~rnkey projects for foct~are ffia~~fact~re plants. 

Experience in de-~·elcpinc a:::eas/cm.:ntn.e: 

- F::lctory for Argentina: 5,000 pairs of "mocassin" per day. 

- Factory fer Colo:-::bia: 2, 000 pairs cf ''m<.Jca:sin" per day. 

- Factcry cf ~=~a~ fc,::~~:::e for t~e 5c:::t~eastern regicn cf Eraz~l. 

97 

- A factory tc, prod·..:ce 1,000 pair: per day (e hc....::::s) of rr.an foc.t"•a:--: 

would req~ire a~ ~~vestrne~t cf ab~~t CSS ~50,00C. 

Cocoerat:c~ :fferc~ 

- Rece:. ve: vis.: tc:- s and t::-air.ees net cc·.-e:::.:..ng their exper;s~s. 

1 - ·-~--.,, o---



INOOSTRIA DE ~QUINAS ENKO LTD.\. 

Address: Av. Pedro Adams Filho, 795 

93.320 ~ Novo Hamburgo - RS. 

Brazil 

Telex: (051) 1369 

Telephone: (0512) 95-3566 

Contact: Ruy R. ~ngelmann 

Field of operation 

. 
Complete machinery line for "Tannery Plants" (leather processing}. 

Expe!"ier-.ce in developino a:::-eas;'cc-~r-1tries 

- Machinery exported for Peru, Colombia, Ecuador, Venezuela, Urug-:.:cr.:·, 

Pa!"ag-uay, Bolivia, Mozambique. 

- Minim-..m-. tannery plant capacity: 100 leathers/day co ..... ·hide. 

AJ:,t:'rcxfrr,ate invest:tie-nt (only eq·.:ip::ie-?:t): t:.S$ 130, COO. 

- s~~ject to prior inq~iry can receive traineE~. 

DE-\·elops projects for com;:lete tar:ne:ry pl a:-. ts, on clie:-:t '~ spt-c.:.:: .:.c 

nee:%s. 

frc·,::..de:s traini:1~ of la!:>or and tec::.r.ical as.:istance fer ::-.ac:-.:ner::· 

suppl1e:d. 



L.~. COPf & CIA. LTDA. 

Address: Rua Major Luiz Bender. l 

93300 - Novo Ha'tlburgo - RS. 

Brazil 

Telex: (051) 1742 LPCO BR 

Telephone: (0512) 93-1077 

Contact: Luiz Frohlich or Carmen Helena Kauer 

Field activity 

Machinery and equipment for rubber industries (technical parts), 

leat~er (finis~ing units) and plastics (finis~ing u~its). 

Experience in developing areas/co~ntries 

Mac!'linery and equipment experted to Argentina and Mexico. 

!>. nurrl>er of rnachir.ery supplied to clients located in de-.. ·e-lcpinc;. 

regions ~it~in Erazil. 

Co~peraticn offered 

99 

In pri~ciple and for clients accc~nt, co~pany can send tec~~.ic:a~ 

abrcad for ~re~i::.:nary e-val~at:c~. 

- F.eceive-s clients representath·es fer te-c:-.nical a:-id c:..:: .. -:-,.;rc:a~ 

visits. 



INDUS'l'RIA E COMERCIO MOTOTEST LT°". 

Address: Rua Madre Emilie Villeneuve, 265 

04367 - Sao Paulo - SP. 

Bra2il 

Telephone: (011) 246-0388 (011) 522-6453 

Contact: Guido Wunderlich 

Field cf activi~ 

Machines for internal combustion engine boring (recuperation). 

Experience in developing a~eas/ccuntries 

One machine exported to Bolivia. 

The company, which is a relatively small outfit, can provide limi 

ted assistence s~bject to prior inquiry. 
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INOOSTRIAS JOJtO MAGGION S.A. 

Address: 

Telex: 

Rua Jose Campanella, 501 

07000 - Guarulhos - SP. 

Brazil 

(11) 39384 

Telephone: (011) 209-8266 

Contact: Jose Maria Melendez Ag-uero 

Field of activity 

- Machines for re-treading tires 

101 

- Machines for manufacturing tires and inner-tubes for motorcycles 

and agricultural and industrial vehicles 

Experience in developing areas/cc~ntries 

- Units have been exported to liruguay, Paraguay, Chile and Argentir.a 

- Kachines supplied tc developing regions ~ithin Brazil 

One machine with capacity for re-treading up to sixty tires per 

month, using the conventional system, wo~ld cost apprcximately 

US$ 25,000 

- Analysis of raw materials 

!n principle, and s;;'tject tc- prior analysis, tr.e co:.~pany can a.s::.gr. 

a techr.ician abroad fer p:re-liminary e-val;;ticr.:, at it: 0 ..... 1 EX?E!".:~s 

- Receives visitors withoi.lt cc·.-.:.:~·::.n-;i tr.'-::::.- e->;;..•f-:-.:.:::.: 

- Can develop projects for specific client's neEd: 

Provides training of labor and technical assistance fer rr.achiriery 

s·...:i:·F lie:: 



NOR.IEO - EOUIPAMENTOS INDUSTRIAIS DO NOR.IESTE S.A. 

Address: 

Telex: 

Vi~ Centro n~ 4364 

43700 - SimOes Filho - BA. 

Brazil 

(71) 1426 

Telephone: (071) 594-9051 - (071) 594-8611 

Contact: Jurandy Ferreira Alves 

Field of activity 

- Plate working industry~ metalic structures. 

Cocce~at~~~ offered 

NORDEQ is a company located in the Northeastern Area of Brazil 

(develof:i:-.g region} and can cf fer t~e following assistance: 

- de:.sign of plate working st:op.s 

- ~~rk shop organization assistance 

102 

can receive trainees in supervising and managing of work shops.' 

Travel exp~~~e:s at client's accc~nt. 



SCHMUZIGER INDUSTRIA E COMERCIO DE MAQUINAS LT~. 

Address: 

Telex: 

Alameda dos Arapanes. 310 

08170 - Sao Paulo - SP. 

Brazil 

(11) 24353 INDM BR 

Telephone: (011) 241-6642 (011) 533-6821 

Contact: Hans Werner Schmuziger 

Field of activity 

CcmFlete plants fer producing pcl)'\.i.rethane foa.~ reattresses. 

Experience in developing areas/co~ntries 
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- Farag"Jay: plant with a daily capacity of 100 mattresses, 400 I 
pillo~s and 400 furni tut~ Ci;Shicns. Approxirr.ate cost cf machinery: 

USS 4C,OOO 

- Bolivia: 3 plants S~Fplied 

- Colombia: plant ~itr, a daily capacity of 50 mattresses and 200 I 

- Chile: plant fer a 50 rr.attre.:c:es pe:::- day capacity. J..pproxirr.ate I 
cost of machinery: ~S$ 22,000 

- :Selize: i:la:-.t for a ""'.'( ~.attressEs pe-r day ca::-acity. Apprcxirr.~te / 

cost cf ffiact!~ery: CSS 3~,000 

za; re: plant for 100 mattresses per day capacity. Apprcxirr.ate c:st 

of machinery: ~SS 3c,OOO 
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Cooperation offered 

- Company can send technician abroad to evaluate opportunities. I 
with cost of air trdvel for account of client. 

Company receives clients representatives for technical visits. I 
without covering their expenses. 

company is also prepared to receive trainees. without supportin~· 

costs of-their stay. 

In certain cases company is prepared to consider establish.~Ent c: 

joint ventures. 



SUBJECT INDEX {*) 

Agro-industries and foodstuff industries, consulting services 

(04), {OS), (06), (07), (09), (12), (72), (73) 

- Alcohol f rorn sugar cane 

{ 13), { 35), ( 45) 

- Beer 

( 16), ( 39) 

- Cassava (manioc) prod~cts 
( 09 ), ( 10 ), ( l E ), ( 7 3) 

- Cement and lime 
( 10) , ( 4€) 

- Cement-based products 

(52) 

- Ceramic coatings (floor tiles, wall tiles) 

( 53) 

Cher!'.ical ir,d-;.;stry, cons;.;lting services 

(13) 

- Cheffiical products 

(13), (39), (42) 

- Coffee, rca:ting 

( 2 2) 

- Coffee, scluble 

( 3:) 

- Concrete ~ixing plants 

(46) 

- Cotton, processing 

(32) 

- Crycg~~ic plants 

( 3;.) 
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- Dairy products 
(OS), (09), (16), (17). (19), (38) 

- Energy, conservation 

(04), (OS), (08), (13), (15), (73) 

- Fertilizers 

(08), (13). (39), (46) 

- Flours, noodles and baking 

( 04) • ( 09 ) • ( 31 ) I ( 44) I ( 7 2 ) I ( 7 3 ) 

- Fodder, processing 

( 30) 

- ?oodstuff, additives and dyes 

( 04) 

- r~odstuff, industrial equipments 

( lE) I ( 18) , ( 19) , ( 26) , ( 38) , ( 39) , ( 44) 

Fruits and vegetables, dried and preserves 

( 09 J I ( 12) I ( 18) t ( 44) 

- Fruits, candies and pulps 
(06), (03) I (lE) 

- Fruits handling (selecting, classifying, packing, conse~vation) 

( 09) , ( 24) 

- Fr~its, j~ic~ extraction 
( 04) , (OE) , ( 09) I ( 12) , ( 24) , ( 2t:) , ( 40) , ( 42) , ( 43) , ( 7 3) 
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- Grains, processing (wheat, corn, beans, rice, sorghum, soya bca~. 

sunflower, coffee, etc) 
( 04 ) I ( 2 e ) I ( 3 0 ) t ( 3 3 ) t ( 3 7 ) I ( 41 ) I ( l 2 ) 

- Grair.s, $torage 
(09) I (21) I ( 37) 

Internal combustion engine boring (recuperation) 

(6ej 

- Leath~r, footware 

(€5) 



- Leather, finishing 
( 65), ( 67) 

- Livestock feeds 
(20), (21), (37), (44) 

-.Margarine, vegetal fats 

(16), (42) 

- Mattresses of polyurethane foams 

(71) 

- Meat and meat products 
(05), (09), (25), (27), (29) 

- Milk powder 
( 16) I ( 17) I ( 38) 

Minerals, metallurgy-engineering consulting services 

( 05) I ( 06) I ( 14) 

- Mineral oils, recovery 

(23) 

- Packing (including packing for foodstuff) 

( 09) I ( 19) I ( 2 E) I ( 34) 

- Paints 

( 39) 

- Faper 

(54), (55) 

- Pasteurization 

( 04 ) I ( 1 7 ) I ( 19 ) I ( 44 ) 

- Pr.c:.r.r.accutical prod·..;cts, ind·..:strial eq·..:ipr.ie-nts 

(26), (34), (39), (42) 

- Plate w~rkin9 shops 

(70) 

- Fcrcela~e tableware 

(53) 
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- Poultry industry 

(21) 

lvS 

- Red clay ceramic (bricks, roofing tiles, floor tiles, drain pipes) 

( 08) ' ( 4 7) , ( 49 ) : ( so) , ( 51 ) 

- Rubber and plastic products (technical pieces) 

(67) 

Sanitary cera'T1ic 

( 08) ' ( 53) 

Seeds processing 

(21) 

- Slaughter ho~ses (cattle, hogs, goats, poultry) 

(25) 

- Soap 
( 04) I ( lt) I ( 20} 

Soft drinks 
(OE), ( 09) , ( lE), ( 19), ( 2t), ( 39) 

:. SC}' a rni lk 

(2E), (43} 

- Sugar ( frorr· sugar cane) 

( 35), (45) 

- Ta!1ne:ry 

( E.E ) 

- Textile industry, consulting services 

(OE:), (11) 

- T~xtile indust:ry, garments 

(11) 

- Textile industry, finishing 
( 11) I ( 59) I ( 60) 

- Textile ind·,;stry, knitwear 

(11) 



- Textile industry, plant environment conditioning 

(58) 

- Textile industry, spinning 

(11), (56), (57) 

Textile industry, weaving 

(11), (57) 

- Tires (for industrial and agricultural vehicles) 

(69) 

- Tires, re-treading 

( 69) 

- Vegetable oils, hydrogenation 

(16), (42) 

- Vegetable oils, processing (soya, pal!:., ccpra, etc) 

( 04 ) 
1 

( 10 ) • ( 12 ) 1 ( 16 ) • ( 18 ) I ( 2 3 ) 1 ( 3 2 ) 1 { 41 ) 1 ( 4 2 ) 

- Wood processing industries. consulting 

(15) 

- Wood processing, carpentries a?Jd cabinet-making 

(61). (f3} 

- Wood processing, mechanical pulp 

(62) 

~ood processing, veneers and ply~~~6 

( 15) , ( 62) 

- Wood preservation 

(15), (20) 

- \\::1od processing, saw:r:ills 

(15), (€1), (64) 

(*) Figures into brackets identify na.~e cf er.tity listed 

in the Participants List (page 10). 
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RED CL.?;.Y CE~..!·:Ic :ru_:,..,. 



RED CLAY CERAMIC PU.NT 

1. INTRODUCTION 

Red clay ceramic products comprise bricks, blocks, tiles, 

floor tiles and drain pipes. 

c!ay ceramic plants are interestir.9 industries for devel2 

ping regions for the reasons mer!tioned beneath: 

the products afford sound characLristics of heat and sound insu 
lation, besides being fireproof; 

the factories are labor-intensive; 

the raw materials and fuels ~•n be obtained on the spot; 

the equipment is strongly buiit and requires little maintenance 

Clay ceramic products gene:-ally cannot stand the added 

cc:t cf transportation tc lcng aistar.ces, her.ce these 

plants should serve the local market. 

The raw material (clay) also needs to be obtained in the vicinity of 
the plant. Clay must. moreover, be properly se-le-cted forma~ufacture 
of brick anc especially roof tiles of good quality. 

The furnaces or kilns can use as fuel lumber, coal, charcoal, gas or 
oil. 

NJrrr.ally 1 subject to inquiry, eq~ipment ma~ufacturers offer: 

analysis of clays and re:orrmendations on their use; 

assistar.c.e by specialists for prelkina?"'y evaluatior. and a~d ir, 
preparing feasioility studies. 
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technical assistance during erection and start-up'of the machinery; 

training of labor on the spot and/or in Brazil; 

technical assistance after start-up. 

In accordance with this profile the factory produces o~ly brick and 
roof tiles. 

I 

•I • 



2. CHARACTERISTICS 

Perforated brick (with 8 h~les) measuring 10x20x20 cm. with unit 
weight of 3.7 kg (raw) and 2.8 kg (after roasting). 

Colonial type pressed roofing tile. 50 cm long by 20 cm wide. 
with unit weight of 3.0 kg (raw) and 2.3 kg (roasted). 

Capacity: 1,872.000 bricks per year 
288,000 roofing tiles per year 

3. PROCESS FLOW SHEET AND LAY-OUT 

See appended drawings 

4. EQUIPMEIH 

Box feeder 
Clay disintegrator (or disintegrator and separating mill} 
Mixer, with or without filter (to add water to paste). 
Lamination unit (to homogenize paste) 

Vacuur:. extruder 
~~nual (or autorr.atic ) cutter 
Conveyor belts 
Roofing tile press 
Equipment for ar~ificial driers: 

blowers; 
hot air generators; 
exhaustor; 
meta 1 cocks; 
electric switchboard; 
shelving for brick. 

Equipment for furnaces 

burners (if fuel is coal, char~oal, gas or oil) 

exhaustors 
nozzles, valves, ~tc. 
meta 1 cocks. 
hardware 

. I. 
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Hand-drawn transporting pipes 
Wooden lattices for supporting tiles 

5. INVESTMENT 

Civil works and facilities 

Shed and floor ('*) 

Machinery bases 
Electric control house and water tank 
Furnaces, stacks and drying chamber 
Off ices 
Electrical network and distribution wiring 
Maintenance workshop 

Machinery and equipment: 

Cttarge preparation and extrusion 
Drying 
Firing (using lumber as fuel) 
Handling 
1 tipping truck 
1 loading shovel 
1 light truck 

T 0 T A L 

USS 

222,800 

4,400 

3,500 

101,700 

10,500 

65,000 

15,000 

422,900 

76,400 

30,000 

10,400 

25,000 

50,000 

10,000 

624,700 

('*) Local construction, amount involvE-d being subject tc considerable 

variations from area to area. 

Area required: general plot (17C m x 1':1:J rr.) 

pl a:-. t ( 12 0 m x '7 3 rn) 

roofed-over area (75 m x 45 rn) 

6. TECHNICAL COEFFICIENTS OF PRODUCTION 

i7,00C m~ 

8,760 m'" 

3,375 m2 

Raw materials 
Lum~er 

33.3 tons/day (2'G days per year} 

7.03 m'/day (3£~ days!year; 

Energy 700 r.w~./day 
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-------------------~--------------------------

7. LABOR 

Skilled 

Unskilled 

Management 

Total 

8. EXPERIENCE 

8 workers 
35 workers 
5 workers 

.is workers 
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There are abcut 5 ,000 brick.mills in Brazil operating ~-.Lth 1r.achi 

nery and eql.;ipment ;>reduced by local ind;.:stry. r-~achinery a::d 

e:;::;;ip:::nent rr.an-;;factcred in Erazil are al::c. in c.peratic-n in a 

ff"'-!:'".ber of cc·:mtries in Latin J..rr.erica a~10 in certain Africa:: 

nations as "-'Ell. 
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Drying 
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PROCESS FLOW CHART 
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Box Feeder 

Mixer 

Lomino tor 

Extruding 
Machine 

Stormv ones Oispotchino 

Water 

Roof Tile 

Cutter 
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Drying 

Bur nine; 

Roof THt1 
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SAWMILL 



SAWMILL 

1. CHARACTERISTICS 

Capacity: 40 m3 of hardwood logs or 80 m3 of softwood logs 

Output: 20 m3 of sawn hardwood lumber or 56 m3 o~ sawn softwood 
lumber per day. 

The lower density species (soft wood) are generaly straighter and 
more cylindrical, making for a higher degree of utilization. 

Sawn planks and boards as put out by the sawmill find a ready market 
and can also be stored in the open air. 

Yiln-drying, however, betters the physical properties of the lumber 
and is a preliminary operation essential to proper processing. 

Better prices are obviously obtained for the dried lumber, quite 
apart from the resultant savings in transportation. 

It is possible to generate captive energy setting up a thermo-electric 
plant (stearr. engine unit). The unit basically consists of a furnace, 
a boiler, a stearr engine and a generator. The furnace burns as 
fuel sawmill residues and even rice husks. 

2. EQUIPMENT 

Sawmil 1 

band saw unit with drive wheel 1.35 ~in diameter (1) 

Cap=ta~ jack for logs (1) 

Circ~Jar ~aging =a~ (1) 

Circular saw, for processins od~ ~i~c!s o~ 

f'e:ic·.:L.:r:: trirr. sav: (2) 

Blade sharpening unit with accessories (1) 

240 HP steam engine unit 
Kiln 

1. ,,..,la.,~ ... .., --. 
{ 4' "t 
\.I' 

(Figures i~ brackets indicate req~ired amount of equipme~t: . 

. /. 
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3. LAYOUT AND FLOW-~EET 

(see appended drawing) 

4. LABOR 

sawmill 14 workers 

Log and plank handling yard 10 workers 

steam engine and kiln 6 workers 

5. OTHER INFORMATION 

Installed power required: 200 KVA 

Areas: 
Sawrni 11 500 m2 

iJther departments 500 m' 

Log yard 1,000 m2 

Sawn lumber ya rd 1,000 m' 

Operating shift: 10 hours per day 

6. INVESTMENT (FOB port of shipment) 

Sawmill equipment USS 43,000 

Steam engine (optative) USS 115 ,400 

Kiln USS 35,000 
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NOODLE FACTORY 

1. CHARACTERISTICS 

Production capacity: 1.200 to 1.soo kg of noodles per eight-hour day. 

Approximate productfon: 501 of "cut11 type noodles (spaghetti)and 50~ 
"long" type noodles. 

2. EQUIPMENT 

Pneumatic flour feed unit 
Flour mixing unit 
Automatic extruder 
Dough extrusion moulds (ten units) 
Vaccum station 
"Trabato" (preliminary drying of cut dough) 
Dough extender bench 
Dough pre-drying gallery 
Automatic drying units (four units) 
Trolleys for extended dough batches (16 units) 
Trolleys for cut dough batches (16 units) 
Seives for c~t dough batches (600 units) 
Rods for extended dough batches (800 units) 

3. INVESTMENT 

Equipment (FOB port of shipment) t:SS 75,000 

Figure does not include shed, foundations, electrical and plum~ing 

netwoorks, furniture and fixtures. Erection supervision alone is 
included. 

Roofed-over area: 

4. LAY-OUT 

(see drawing). 

. I. 
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s. LABOR 

Manufacture: 2 workers 

Drying: 1 worker 
Packaging: 3 workers 

Dispatching: 2 workers 

6. CONSUMPTION OF UTILITIES 

Energy for motors and heating resistors: about 100 KVA of installed 

power required. 

Heating can alternatively be provided by means of steam or hot water. 

7. COMMENTS 

Noodle factory can be an interesting project for developin£ 

countries when using mixed flour (defated soya bean flour, 

corn flour, manioc flour, etc). Therefore, this project ca~ 

be coupled with a manioc or corn flour mill, or with a sC1ya 

bear. rr.i lk plant, ir. ~·r.i ch soya bean f lcu:r is a by-product. 
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PAPER FACTORY 
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PAPER FACTORY 

1. CHARACTERISTICS 

Small capacity (8 to 10 tons per day) paper plants are aimed 

at serving the local market. Such plants can produce both 

plane paper, used mainly for packing,or toilet paper. 

They are easy to install.do not require skilled labor for 

their operation and produce at competitive prices, since they 

do not need raw materials to be hauled from long distances 

(consuming paper tri1t1t1ings and scrap paper). These plants t.ave 

no unfavorable impact on the local ecology. 

The raw material is recycled paper. If the paper plant is tc 

be the first of its kind in the locality, a system will ha¥e 

to be set up for collecting paper scrap, mainly from goverr~~ert: 

offices, printing plants and homes. 

2. PRODUCTION PROCESS 

The process of paper manufacturing comprises the following 

basic operations: 

a) receiving and stock-piling of paper scrap 

b) screening of paper scrap 

c) preparation of paste 

d) manufacture of sheets in jumbo rolls 

e) re-winding into rolls about 10 OT1 in diameter 

f) cutting and pac~aging rolls 

g) storing rolls 

h) distributior, 

(See attached flow sheets) 

(See appended drawing) 

3. I!;\'ESTMEN'T 

Fixed ir1ve:st:.1e:-.ts for eq·..lip:::.::::t tc. prepare paste, pape!;..a:·~::.; 

mad".ine anc a:-.ci llary ~r.i t! ( exch:oing erect ion) a.-:io;.!n'ts t.= 

ap}'.lroxi;..atelly l".S.S 1,05·:>,00C:. 



4. TECHNICAL FACTORS 

Electric power 
Water 
Steam 

5. LABOR 

Process phase 

400 KVA 

50 - 70 • 3 /hour 
1000-1200 kg/hour 

Labor qualification 

1. Paste preparation,Operators. helpers 
2. Paper machine jOperators I 

! 3. Finishing Cuters, packers 
I 4. Boiler Operator I 
j 5. Maintenance Mechanic, I 
' electrician 

6. Plant Manager Supervisor 
7. Sales Salesman 

I 8. Supply I iPurcliaser 
; 9. Accounts De;i 't !Accountant 
I I 
: 1G. General SHvices iHelper 
i 
i 1 t. Secretary 
I i 12. Helpers 
I 

1 13. Main entrance 

• T o t a 

I 

!Typist 

jHelper 

iHelper 

Number of 
people 

3 

2 

20 
1 

2 

1 

1 

Number of 
shifts 

3 

3 

1 

3 

1 

1 

-
1 

1 

1 

1 

3 

' I 

Total' 
Labor! 

9 

6 

20 

3 

2 

1 

t 

1 

1 

1 

1 

1 

3 

Sr. 
1.: 

I 
! 
I 

I 
' I 
I 

I 
I 
I 
I 
! 
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SIMPLIFIED PROCESS FLOW CHART 

1-STOCK PREPARATION 

Clear Effluent 
for Process t -

• 
Pulper 

Flotation ~ 

I 

c .. st n! l 

Thiclmer f..-. 

I Centrifugal Vibration 

Clean. Screen 
• 

Centrifugal Cleaner for HiQh Consistency 

I 

Reject 

C'-St n! 2 

• 

Refiner 

' 

Machine Chest 

! 

Tank for Select if ier . -
Screen White Water 

• 

Paper Machine 



_ ... ~. - - -.: 

2 .. PAPER FABRICATION 

Fourdrinier 

Pick up 

RecircUlation 

Prea Section 

Yanllee Dryer 

Pope Reel 

3 - PAPF-~ FINISHING 

SANITARY PAPER PLANE PAPER 

Spiral Tube Winder Rewinder for Plane Paper 

Tissue Winder Sheet Cut Machine 

Log Saw 

Toilet "- CorMyor 

Closurw of Bole 
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(THE MECHANICAL COW) 
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SOYA BEAN MILK PLANT 

(THE "MECHANICAL CC*" ) 

1. Introduction 

Soya beans stand out as one of the most important and least 

expensive sources of protein. Production costs are low, the product 

is easy to grow, and regular harvests, with a rapid growing cycle, 

are available around the entire year. The percentage of protein exce­

eds that of most known foods, and the main vitamins and mineral salts 

required for human nutrition are also present. 

Soya beans disintegrate in boiling water and afford a pre -

tein extract easy to obtain and of nutritive value equal to that of 

the original beans. Soya bean milk affords considerable similarities 

with cow's milk and human milk, in terms of composition. The taste is 

pleasant, due to the elimination of the enzyme lipoxide. 

2. Characteristics 

Capacity: soya bean milk: 200 liters/hour 

soya bean flour: 15.4 kg/hour (4% hilrr.idity) 

Yield: 8 liters of milk/kg of soya 

Raw materials: Soya: maximum humidity 14% 

3. Prc~~ction process 

(See lay-out) 

beans harvested up to 1 year previo~ 

sly 

Water: potable, suitable for }-,·.;.r.-,an cons:.:."'.".~ 

tion 

a) Preparation of raw materials 

Basically comprises the ope~ation of husking the b~a~s. 
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b) Maceration 

This is done in macerating tanks. in which the beans ab­

sorb water and swell up to about three ti.mes their original size. 

c) Crushing 

The macerated beans are treated with hot water (at 9S0 c) 
and are crushed in the trituration unit. in which separation of the 

solids soluble in water takes place. i. e •• of the soya bean milk 

itself. From the trituration unit tank. fitted up to receive ingredi­

ents such as aromatic essences. bicarbonate. salt and sugar. the soya 

bean milk is transferred to the filter. 

d) Filtering or centrifuging 

In this stage the soya bean milk is separated from the 

residue not soluble in water. The humid residue is what gives rise to 

the soya bean flour. as will be seen later in this report. The soya 

bean milk may then be fed into a reserve tank. 

The filter consists of a metallic basket supporting a 

100 mesh nylon screen, in which the insoluble solids are ~eparated by 

centrifuging. 

e) Ultra-pasteurization 

From the reserve tank the milk is pumped to the ~ltra­

paste~rizing unit, in which it is subjected to heat treatment at 

125°c for two minutes. 

The heat treatment ensu:-es total destruction of the 

micro-organisms normally present iL the reilk. 

f} Pre-chilling 

The milk is pre-chilled, and the terr.pe:-ature goes do\\-:-. 

from 125°c to 2s0 c. At that temperature the rr.ilk can be packaged f:.:­

im.~ediate consumption (up to 20 ho~rs after packaging}. 

The heat given off during the pre-chilling phase is uti­

lized to heat the water that will be used in the crushing phase, ttus 

saving energy. 

The entire proces!, ~~ tc tr.is pcint, \r:itl: tr.e except.:.::m 

cf the h:.:sking, takes place in a co~:pact unit called the ''process.:'..:"'.g 

~r.i t" o:- the "mechanical co'w\·". 
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g) Cooling 

If the milk is to be held for .. =mger period, it must 

be cooled to about a<>c to loOc, in which case it has a shelf life of 

up to five days. 

h) Packaging 

In the packaging unit the milk is processed without con­

tact with workers' hands. 

Soya bean flour 

During the centrifuging of the crushed soya beans, the li­

quid phase gets to be separated from the solid phas£. The solid phase, 
at 77% humidity, gives rise to the soya bean flour. 

The humid flour is removed from the basket of the centrifu­

ge, and pressed by hand, and then dried at loo0 c, after wr.ich it ca~ 

be stored at ambient temperature for a period of up to one year. 

The flour can be used as a livestock feed or for human con­
sumption (even in bakeries). 

4. Equipment 

- Processing unit, co:r1prising: 

• water heater with capacity of 60 liters 

• trituration unit, capacity: 300 kg/hour 

• centrifuge, capacity: 1000 liters/hour 

• ultra-pasteurizer, capacity: 200 liters/ho~r 

pre-chilling unit 

- Cooler 

- Drier, consisting cf drying cha-:-.ber, cyclone, bot air 

generator, hyd~a~lic press and elec~ric switchboard 

- Soya bean peeler, capacity: 200-300 kg/hour of soya be.??",,: 

- Packaging unit 



5. Investment 

- Major items of equipnent (listed above). plus 

spare parts. packaged for shipnent by sea, 

FOB port of shipnent 

- Auxiliary equipnent (compressor, freezers) 

- Electrical networks and plumbing 

- Building 
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US$ 55,000 

US$ 2.000 

US$ 3,000 

US$ 12,000 

Building lot for plant and costs of erecting equipnent net 

included. 

6. Technical factors 

Water: 1.5 li~ers/liter of ~oya bean milk 

Energy: 0.14 kw/liter of soya bean milk 

Labor: 1 supervisor 

2 operators 

1 assistant 

Covered area: processing: 

storage of inputs: 

E!hipr.-.ent: 

ad•ninistration: ~-

T c t a 1: 

44 2 
m 

34 2 rr. 

7 m2 

27 2 rn 

112 rn 2 
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TM"NERY 
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TANNERY 

CAPACITY: 100 to 150 skins per day 

PROCESS DESCRIPTION: (see lay out) 

Tanning starts with the liming tan pit, purpose of which is to 

strip the hair from the hide and destroy the hair. The liming ope~~ 

tion, from which the hides emerge in a swollen state, is followed I 
by the fleshing operation, purpose of which is to eliminate the g~~ 

asy material adhering to the hide. This is done in the fleshing m.:­

chine. 

After fleshing, the hides are split. The respective operatic~ 

consists of separating the hide into two layers parallel to the I 
grain. Two separate layers are generally obtained, the upper one b€ 

ing kno""n as the "grain" (or, more usually, "full grain") while tr.e 

lower one is termed the "crust". 

The above operations are followed by tanning, purpose of whi=~ 

is to render the material stable and immune to decay. This is donE 

in tan pits. 

ThiE seq~ence entails drying (by wiping), on the drying mact:­

ne. ~his is a mechanical operation intended to remove excess liq~:d 

from th€ tanned leather. After drying, the leather must bt left at 

rest for normalization of the fibers. After the ~riod of rest, a I 
start is ~ade on reducing or calibrating. This is d0ne on calibra 

ting machines which ens;;re uniform adequate thickness over the c-::-.­

tire area of the respective pieces of leather. 

At this stage the rr.aterial is knov.'n as ''wet-blue leather''. 

The skins then go to the retanning units. Operations on the &, 

nished leather may also take place in these same tanning pits. 

Retanning consists of consolidating and rectifying the leathe: 

grain. After this operation the leather goes back again to the dr~­

ing machine, as described above. 

Aft€:: thE- drying precess is completed the leather is strE:.c:-.-:.:, 

tL.: purp::se being to cpsn up the folds of the skin and red~ce ex-:~.:s 
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water. The skins then go to the plate dryers, eliminating further I 
water ang giving a better appearance to the grains, besides elimin~ 

ting any defects caused by ticks. The skins are then sent to the I 
toggling stage, purpose of which is to complete drying. Use of this 

unit is extremely valuable in tanneries, when properly applied, be­

cause it permits a considerable increase in the size of the pieces. 

The dry leather is now ready to be painted in the painting I 
tunnel and then printend in the printing machine. It is then in a 

state for storing and shipment. 

A sole leather section can be added to the plant. 

Sole leather hides are processed in the Sole Section. Here the 

hides are tanned, greased and stretched, and then dried in the dry­

ing oven. Sole leather also passes through the sole calander before 

being sent to the shipping department. 

EQUIP~IT 

Section for cowhide under chrome (for 100-150 skins per day)· 

- Liming drums 

- Fleshing machine 

- Splitting rr.achine 

- Drying machine 

- Tan pits for tanning (2 pieces} 

- Calibrating machines 

- Tan pits for retanning 

- Plate dryers ( Secotherm) ( 3 pieces) 

- Sarnming machine 

- Toggling 

- Sa?"1ding machine 

- fainting tilnnel (~ith rnan~al pistols} 

Section for sole leather (for 100-150 scle ieat'bers pe:: day) 

- Tan pits for sole leather (3 pieces} 

- Fits for greasing (2 pieces) 

- Stretching rr.ac'hir.e-

- Drying oven 

- Calander for ~ole leather 
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CHEMICAL COOSUMPTION 

An average figure, only for cowhide under chrome, would be I 
US$ 36,000 per month. 

INVESTMENT 

Machinary and equipment (FOB port of shippment) 

- Section for cowhide 

- Section for sole leather 

Man Power 

US$ 186,000 

USS 73,000 

50 ~·orker~ in 8 hours/day shift ( E.O -Y:orke!.""s if sole leather 

section added). 
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ALCOHOL MICRO DISTILLERY 



ALCOHOL MICRO DISTILLERY 

1. CHARACTERISTICS 

Capacity: 5.000 liters of alcohol (ethanol) per day 

Raw material: sugar cane 

TFS (min.) 14% (total fermentable sugars) 

Fiber content: (max.) 12.5% 
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(78 to 83 tons of cane to produce 5.000 liters of 

ethanol) 

Product: hydrated alcohol (96°G.L. at 15°c) (first grade alcohol) 

Specific gravity at 20°c: 0.8073 to 0.6150 

Alcohol content at 20°c. % by weight: 93.2 + 0.6 

Bv-pro~focts: second grade alcohol (2 to 5% of output of first 

grade alcohol} 

fuse! oil (1 to 2 liters per 1.000 liters of etha~ol) 

stillage (2.800 to 3;000 liters per hour, to be retur 

ned to ground as fertilizer) 

cane bagasse (1,500 kg/hour, 51% humidity, to be ~sed 

as livestock feed supple:nent) 

2. DESCF.IPTIO:.\ OF PROCESS {see sirr:plif ied f lowsheet) 

J.. fo·.;r-roll mill is used ~·itt. complete i;.bi~itic.r., ~·icr. pt:-::-.its 

extracLion to the extent of some &5~. 

T~e sugar cane is fed in by means of a fixed feed table an= / 

ca!'1e- c::oi:-;>tr, ~·itt. se::-.i-:r.e-c:-.ar.ize~ feed ar!·ar.ger:-.e:r;ts. T'he- ;·.;i­

CE obtained is collecte-6 ir. a bin rr.a::le- cf stainless st.ee-1 s:-.eet, 

located underneath the mill, and is screened to seFarate t~e ' 

finely divided bagasse and then sent for fermentation. 

E - FE?.~~~ATIO!\ 

::-.e- i;:::.cess l:sed is t!-.e co:--.·:€i1tio:1al type o: cp.;:--: vats, c:::e:: 

c:-. the o..:tside witr. ":atE-l, t~c fc:-;"'.'":t-r1t bEing de-ca::t€:~ off t.: ' 

~epa?ate it frorn the fe~~e~tPd j~ic£ (~in~). 
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The •wine• thus obtained is pre-heated by means of stillage in 

a counter-current arrangement, within a liquid/liquid heat-ex­

changer and then pumped to the distillation column. 

C - DISTILIATION AND RECTIFICATION 

The required steam is obtained by using a direct flame heater, 

in which the stillage derived from the distillation process is 

circulated and the fuel being the sugar-cane bagasse. 

The main advantages of this system are high energy efficier.cy, 

with consequent reduction in consumption of fuel and reduction 

in the ultimate volume of stillage produced. 

The reason is that since the boiler drum is fed with stillage 

at lOS0 c, fuel has to be consumed merely to produce the latent 

heat of vaporization. and since the steam supplied to the / 

cclum.~s is produced frorr. the stillage itself, the volu.~e ir.v=l 

ved is greatly reduced. 

The fermented juice. known in the trade as "wine''. is pu!npe-:l ' 

through the liquid/liquid heat exchanger to the distributicn ' 

tray at the top of the distillation column. 

The wine emerges from the liquid/liquid heat exchanger at boi­

ling point and descends the column in counter-f lo~ with the / 

arising stream of stearr: tr.at goes up throug!"~ the perforateo 

plates. 

On reaching the bottom of the column, the wine, now converted 

into stillage by evaporatiun of the alcohol, circulates thro~~ 

tr.e heater. where a pa:::-t of t!"!e water is evapo:-at~ci. th;.;s r;:-o­

d..:cing the steam required to run the colul'l'.n. 

The surplus stillage passes through the heat exchanger in ~~ich 

it is cooled, thus pre-!-,e:ating the "11dne". and is discharge-:5 ' 

at practically a."7.zie-::t te::-:-,p€::.ature:. 

'I::e rr.ixture cf alcor:cl YC1pcr and stearr. passe:s fro::-. the top cf 

t!':e distillation cclurr.r, to tl'-.e base of the re-ctification cc 

l;.::':'Ln along the f le-g:;.a t~~. Tr~is mixture of vapor and st ea:. r.!, 

ses throug~ th~ filler rings ~f t~e rectificatio~ col~mn or. I 
cc:.:nter-curre-r:t \t>:i t!". the- f lo,,.·ing down alcohcl and condenses in 

t~~ condenser no~~ted at t~e top o! the eel~~~. 
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In the rectification column, the hydrated alcohol with a mini­

mum boiling point, corresponding to the azeotropic mixture of• 

alcohol and water, is collected in the alcohol intake tray, / 

from which a part is removed through the alcohol cooler for 

the tanks. 

The remainder, consisting of about 80%, goes back to the cclumn 

and runs down through the filler rings. 

The water and a part of the alcohols, transferred to the recti 

f ication column as "f legma" are collected at the base of the • 

column and return to the "wine" tank, being recirculated in / 

the process. 

The "wine" feed flow and alcohol production flow are controlled 

by two valves mounted on the control panel, so as to obtain 

the kind of alcohol required. 

The liq~id is ~ithdrawn continuously at two collection points 

at suitable locations and this liquid is then diluted and sent 

to the fusel oil decanting unit. The fusel oil is renoved con­

tinuously and the remaining mixture is recirculated together ' 

with the "wir.e". 

The equip.~~nt provides for collecting second grade alcohol as 

well as p:·oducts frorr. the head of the colurr.n and fuse! oil. 

3. EQTJIPY.E!\'"T 

- 01 Fixed feed table 

- 01 Suqa:=:- cane feed cc::vc-yor 

- 01 Sugar cane kr.ife (chopptr) 

- 01 Four-roll s~gar car.e mill 

- 01 Irnbibition unit 

- Cl Centrif...:gal p·.:~.p (for tra:1sfer frc::-, the cust-c·..:sr; to the 

static screening unit) 

- 01 Centrif~gal p~mp (for transfer from the screening unit tc 

the vats) 

- 01 Juice screening system 

- 01 Static scree~ing ur.it 

- O~ Vats (capacity l' ~3 eac~), ~ith a=cessories 

- Cl '.::istilla~io:-. c:.1:.:.:-:-_.-. 

- 01 ''\.\i:1e-" p·..;::: if .icatic.:: s~ctcr 
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Rectification column 

Alcohol condenser 

•Head fraction• concentrating column 

•Head fraction• condenser 

"Wine•/stillage heat exchanger 

Cooler for first grade alcohol 

Switchboard 

Heater/evaporator (reboiler) 

Automatic colunm pressure controller 

Fuse! oil separation/decanting unit 

Tank for circuiation of caustic soda 

Centrifugal pump for transferring "wine• to column 

Centrifugal pump for cooling vats 

Centrifugal pump for transferring alcohol to storage tank 

Blower for furnace 

Alcohol measuring tanks 

Water cooling tower 

Laboratory instruments 

- 01 Electric switchboard 

- 01 Tank for storage of alcohol (100 m3 capacity) 

Supporting and roofing structures 

4. I..Ji..BOF. 

5 workers per eight-hour s~ift 

- 01 foreman 

- 01 f ermenter/di~tiller 

- 03 assistants 

5. INPUTS 

Frocessina ~ate~: 2 ~3/hour 

Coolinc water (closed circuit): 12 tc 14 rn3/hour 

Electric energy: installed power SC J<\rJ.. 

Chemical products: 

- Am."!'lonium Si,;lp!-.ate: 1.5 g/liter c.f alco:.ol 

- K~r: O.iS g/lite~ c! alco~ol 
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- Sulphuric acid: 0.30 ml/liter of alcohol 

- Penicillin: 0.006 mg/liter of alcohol 

- Yeast {at start of operation) 

6. INVESTMENT 

- Equipment {F.O.B. port) 

{includes mechanical erection) 

- Erection (labor) 

- Transformer, refractory bricks 

- Indilstrial shed 

Esti~.ated total 

- Built-up area 

- Total area 

320 m2 

10,000 m2 

US$ 

222,000 

8,000 

11,000 

10,000 

251,000 

- Sugar cane planting area: 240 hectares {2.4 million m2) 
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VEGETABLE OIL P~ 

Characteristics 

The profile presented here is for a vegetable oil plant running 

merely on a basis of mechanical extraction (no solvent extraction).' 

The unit is therefore indicated for processing grain with a high / 

oily content, such as peanuts, cotton, sunflower, castor seed, pal -

miste, etc. It could also process various different types of seeds • 

each one during a certain period of the year and hence reach a high 

level of utilization. In this case, of course, crude oil tanks would 

have to be provided for the various types of oilseeds processed. 

There is another source of flexibility, namely that the cake may 

contain as much as 5% to 12°~ of residual oil. Cake with 5% of oil / 

can be used for livestock feeds (except that from castorseed, wt.ich' 

is used as fertilizer), whereas cake with 12% of oil can be extracted 

with solvent to provide additional quantities of oil. 

Extraction by solvent can be carried out in centralized units ' 

receiving rich cake (12% of oil content) from a nu.'llber of smaller I 
plants. The latter alternative, however, calls for careful planning, 

because some rich cakes (those from cottonseed and castor seed) ha\.·e' 

to be processed within a short period of time, being liable to spoil 

(become rancid}. 

Capacity 

The plant has capacity for processing 60 tons a day of oil / 

seeds, giving a cake- t~at contains 5~ of oil. 

Capacity car., however, rise to 100 tons a day, if t!-.e- cake p::c-­

duced still contains 12% of residual oil. 

As .... .-ill be se.;r. later in tr.is study I provisior, r.as ~€.!'"• :-:-.ace- f oc 

four presses. T::e. plant :r.ig;-.t possible start operatior.s ... .-it!": ji.:.st I 
one or two presses. But the reduction in the initial invest:r.ent w=uld 

not be very consider able because the equip!':lent downstrE:a::. of tl".E: I 
presses is not amenable to splitting up: in other words, the mills, 

filters, p~~ps, etc., de not vary much in price as a functio~ of t~e 

capacity, so t!':.ey would t.ave tc be designed to cover t~c- full ulti::-.a 

te Cc1;·a:::..ty cf t:-.c- ,I:-la:-.t. 
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In terms of oil seeds processed, crude oil and cake obtained. • 

capacity would be as indicated beneath: 

Capacity of plants for various oilseeds 

Oilseed, tons/day Crude oil.tons/day Cake,tons/d 
cake, cake, cake, cake, cake, cake, 

Raw materials at 5% at 12% at 5% at 12% 2t 5,;, ;:r 12~ 

Peanuts 60 100 24.0 22.0 36.0 3&.0 

Cottonseed (1) 60 100 16.f.i 15.6 43.2 44.4 

Sunflowerseed(2) 60 100 22.8 21.2 37.2 3b.c 

Castor seed 60 100 25.6 23.6 34.~ 3E .4 

(1) Pulp only 

(2) Based on cold climate sunflower seed (about 40~ of oil ccntent) 

Description of process (see diagram) 

The raw material is transported direct fror:-, the ware!:ouse by a' 

screw conveyor: tc a cleaning scree-n. After clear,ir.g, the see-ds gc tc 

a ha.Tu-r1er mill fro:r. w:-.ence t:.ey are taken to t!".e co:i~..Ln£ unit, ar.c a! 

ter~ards drop onto the press. The oil obtaintd by pressin9 r~ns intc 

the floor tank and is then pu~ped to the homogenization unit. Fro~ I 
there it is taken to the filter-press, and subseql.:ently g~es tc ano­

t:-.er f loo:::- tank, !::>eing f i:-,ally ~umped tc th~ sto:::::- c~E t .:.nkL 

;.. bucket c-or.veyor taJ.:e.= the cake fro:-:-, t:.E p:res!: tc a ha.""'.1.--:-.er / 

mill where it is crushed and then go~s to the baggin~ depart~e-nt. 

Eq,,;ipment and rr.ater ials: 

- s::rew conveyors 

- continuo~s-opera~ing expe-ller ~ress units, ~it~ ind1vid~al 

cookers ( 4) 
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- banner mills (2) 

- floor tanks (2) 

- storage tanks, 100,000 liter capacity (2) 

- gear pumps 

- homogenizer 

- filter-press 
- mechanical bucket conveyor 

- silo for bagging cake 

- steam boiler (1,000 kg/hour of steam) 

- all necessary ~lectric motors 

- all necessary steel structures 

Eac~ group of expeller presses has capacity for processing 15 • 

to 25 tons per day, dependent on whether the residual cake contains 

5% or 12~ of oil. 

The equipment is strong, easy to operate ~ith semi-skilled labor 

and req~ires little maintenance. 

The cost of the equip.~ent and materials, as described above, is 

US$ 300,000 (F.O.B. port of shipment). 

That figure does not include civil works or erection. 

Labor 

Roofed over area: 

Total area: 

2 2,000 m 

2 35,000 m 

Frod~ction: 38 workers (*) 

Ad~inistration: i ~'Orkers 

Total: 45 work~rs 

("'; T!".e factory manager, c:.e=:-.ist ( tec:-.:-!ical level) a:-:d t:O-:e 

head of the maintenance workshop would have to be of 

the skilled labor category. 
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MILK PASTEURIZATION PLANT 

Capacity 

The plant described can process 1,000 liters of milk per hour. 

Description of Process (see simplified flowsheet) 

The raw milk from the intake tank flows to the ~q~ilibriu~ / 

tank (1), in which it is maintained at constant level by the float 

valve (1) inside the tank. 

The pump (1) then pu.~ps the milk to t~e regeneration section Ci) 
cf the plate heat excha:-:gEr, passin~ first cf all t~:?:::··..:g;-_ t:-.e flc ..... ~e 

ter (~) w~ic~ is used tot.old the flow rate constant. 

In the regeneration section, also referred tc a: the ~eat re~=­

very section, tt.e ra"'· milk entering into the plate heat exc:.a:.1ger ::-e 

cei ves heat from the pc:.steur ized rr.ilk e:-:-ier~ir,g fro:r. the ap_i:.arat~s / 

and, as a result, is pre-heated~ the paste~rized milk e~erging fro= 

the plate heat exchanger transfers heat to the raw milk just enterinc; 

the device and is conversely itself cooled OO\<\TI. 

On leaving this section the milk is standardized in a centrif~­

ge (not indicated on the flow s~eet) and ~roceeds t: t~e f:~a! ~ea -

tin~ secticr~ (_f) w:-.erE it is heated up tc t!"-.e- pa.fte·..:rizaticr. t€:::-.. :::-=.:.-~ 

t~re esta~lished by law. 

As pastei..lrization i."T1plies the actior. of t!-.e bino::.ial te::-1pe:rc"t.-..:­

re plus ti~e, t~e milk is SE!"!t to t~e !"E .. tardi:;~ i.:r.it <2) i!'". w:W-.i::!-. :t 

After t~e retarde: c.~t:-

ct.!-.erwise conta,.,inate- rdlk already pastF.:r:.zc-d). If t!-.:.s d·:.Es r.ct / 

occ~r, the ~lready paste~rized milk is c~ille-d first i~ a co~~ter 

c~rrent process in .section (5) as described pr€vio~sly, an6 late-r ~Y 

~fans cf cold ~ater in s&ction Cil: fi~~l chilling :E €f!ect&d b~· / 
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The temperature of pasteurization and the possible operation of 

the return valve (~) are recorded on the instrument panel (15) on a 

continuous and automatic basis. 

The switchboard contains not only the temperature recorder but' 

also the switches for the pumps handling milk, hot water, cold water 

and iced water, and may also contain the protective s~itches and / 

start-up devices for the pump electric motors. 

The hot water for final heating is generated in tank (13) and ' 

circulated through the plate heat exchanger by pump (12). The tempe­

rature of the hot water is maintained by injectin£ stea.~ via a dia -

p1-irag:;: valve (14) tr,at is controlled in t~rn by an at:tor.-.atic ter:;per~ 

tt:re controler rnc~nted in t~e s~itchboard (15). 

Ec:lio::ient 

Plate heat exchanger for raw milk~ 

- Ins~latec ta~k for storage of cooled raw milk, with 

acce~sorie.:~ 

- SaP.itary ce~trifugal pump~ 

- Pasteurization unit: 

• Eq~ilibri~~ tank 

• Sc::-.ita:ry ce:itrifug.:-:1 p·..:;.;p 

• \'e:rticc;,l ti.:b:.;lar retarding unit 

• ~:.;to~atic ret~r~ valve 

i:-t.:""".::::·-~=- f C!. 

.&" ...... t 
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- Generator for saturated steam at lOS0 c or generator for hot 

water at ao0 c, with capacity for 3,000 liters per hour. 

There will also be a need for a small air compressor (140 li 

ters per minute at a pressure of 8 kg/an2) and possibly a step-do~~· 

transformer for electric current to drive the motors (220/380 volts). 

Investment 

Process equipment USS 47,000 

Iced water generator USS 16,000 

Hot water generator USS 15,000 
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CONCENTRATED CITROUS JUICE PLANT 
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CONCENTRATED CITROUS JUICES PIANT 

CHARACTERISTICS 

Capacity: 5.5 tons per hour of fresh fruit (oranges) 

Product: 418 liters per hour (528 kg/hr) of concentrated juice 

at 58° Brix 

By-products: 22 kg/per hour of essential oil aLd 

545 kg/hour of livestock feeds 

DESCRIPTION (see simplified flow-sheet) 

The industry is composed of the main sections listed beneat~: 

1. Receiving and stockpiling of raw materials 

- Weig!ling 

Disc~arging, analyzing and storing in silos 

2. Preparation of raw material 

- Discharging of silos, pre-selection, ~ashing and calibra -

tion into different sizes 

Extraction and refining of juice 

3. Concentration 

- Concentra~ion, pasteurization and reccv.:ry of aromas 

4. Freezing 

- Freezin9 and final packaging 

5. Recovery of by-products 

- Recovery and refining of essential oils 

- Recovery (drying) of residues to obtain pelletized 

livestock feeds 

6. l"t.ilities 



OTHER INPtr.rS (for one twenty-hour day) 

Drums for juice. (200-liter capacity) 

Bags for livestock feeds 

Lumber or compressed sugar cane bagasse 

Water. m3 

Electric energy. kwh 

LABOR 

Administration and general services 

Production, including laboratory 

Utilities 

Maintenance 

Total 

(1) 138 workers on shift 

(2) All on shift 

Eq:.:ipmer.t: 

for concentrated and chilled juice 

- for recovery of oil 

- for recovery of livestock feeds 

- for utilities 

Tctal 

unit 40 

unit 240 

ton 15 

80 

3300 

162 

Number of workers 

28 

178 ( 1) 

25 ( 2) 

10 

241 

u~s l,ooo 

1,550 

155 

3E.O 

2,e10 

The above figures do not include electric materials, or piping 

for water. 

Ro~f ed-over a~ea 

Total area 

5,000 rn2 

20,000 rn2 
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Comments 

1. The above-mentioned plant could also produce. in a blocked -
in operation. lemon juice (Tahiti type). 

2. Investment is usually rather high because the equipment is • 

built of stainless steel. 

3. The concentration and cooling sections also represent a lar­

ge share in the total investment. If the purpose was to pro­

duce merely plain juice (not concentrated). bottled for the' 

local market. the necessary equipment would a"llOunt to about' 

US$ 600,000. 

4. This kind of plant is highly sensitive to economies of scale. 

For the capacity assumed in this profile study, (5.5 tons I 
per hour of oranges), total fixed investments would be about 

US$ 4 million. For a capacity about four times as large,on ' 

the other hand, fixed investments would not even be as much 

as twice the above figure. 




