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DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
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GENETIC ENGINEERING AND ITS IMMLICATIONS FUR DEVELCPING
COUNTRIES : SOME PRELIMINARY ISSUES FOR ACTION

I. Bac und

Biotechnology is widely acknowledged as a field of scientific
and technological advance which will have a significant impact on the
long - term development oprodlems which will face humanity in the years
ahead. 1/ Its wide-ranging potential has been dramatically enhanced by
rdvances in genetic engineering (i.e. research on the %echniques of
splicing synthetic genes into single-celled micro-organisms) by investing
it with new dimensions of versatility, efficierncy ana economy. The
time frame within which the potential of thesc advances can be realized
in terms of practical applications will necessarily vary in terms of
products, procecses and sectors, but applications, once started, might
well display an exponential trend. The advent of commercial applications
is already heralded by the forming of new commercial enterprises,
investments by rultinationals and a keen debate on the matent riguts.
Science, which is universal, is being trarsformed into techrologies,
which are specifiz and the manner in which this transformation takes
rlace will a2ffect the range and cost of realization of the benefits,
Developing countries, needless tc say, have a stake in this process,

perhaps unparalleled in the history of tcchnological innovations,

2. The wide-ranging impact that biotecknology propelled by genetic
engineering will have on industrial development is not often realized.
However, recent definitions of bjctechnology have stressed its industrial
ori¢ntation., To put it in the words of the conclusions of an expert report
in the United Kingdom: 2/ 'we envisage biotechnology ~ the application

i viological organisms, systems or processes to manufasturing and

sertice industries -~ as creating wholly novel industries, with low fessil
energy demands, whi~h will be of key importance tc ’he world economy

in the next century. Over the next two decades, biotechnolog, will affect
a wide range cf activities such as food and animal feed piroduction,
provision of chernical feasdatocks, alternative energy sources, waste
recycling, pollution cont.ol, and medical and veterinary care. We are
convinced that it will shortly be¢ possible to use microbial and other

cells to make a wide rang: of organic chemicals whicl either cannot at

j/ For example, Report of the Unitad Nations Conference on Science and Technology
for Development, A/EON?.83/16, pe116;

g/_géotechnology: Report of a Joint Workirg Party, Her Majesty's Stationery Office,.
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present Se made economically on a large scale or, if they can be made,
require extensive inputs of land, energy and capital plant for their

production from feedstocks, such as oil, which will become more expensive’.

3. Thus changes can te anticipated - in a time frame which is subject to
variable estimates but whose starting point has clearly been passed - in
regard to industrial products, processes and sectors, Sectors such as

food processing; chemical and pharmaceutical industries including
fertilizers, pesticides and detergents; mineral processing; and recycling
and waste treatment are likely to-be affected. l/ Tﬁe ene-gy situation

will be affected through the intreduction of both less-energy intensive
processes and new forms of energy (e.g. from biomass and wastes).

It may not be far off the mark to conjecture that the industrial applications

might well provide the motive force for applications in other sectors.

4o The develoved countries have already shown keen awareness of the
sotentialities of bictechnulsgy and genetic engineering. While technological
applicaticns would appear to be more advanced in countries like USA, Japan,
West Zuvropean countries and the USSR,,ééientific work is carried out in

32 large~ number of countries. 2 A number of developed countries have s2t

up coumittees or other mechanisms to systematically assess the implications
of genetic engineerinug and the steps to be taken by them to ~-ail of such
potentialities, 3 Concurrently, the patentability of new forms of life,
foliowing the decision of the United States Supreme Court of Justice is
presenting a situation where scientific advances can be quickly mopped up

into proprietary rights.

5. As agains*t this, the position in developing countries wvaries from a
substantial lack .f awareness of these developments to a general awareness
unaccompanied hy specific steps. This cells for remedy, particularly for
the reason that biotechnological applications may not necessarily be toc
gophigticated or capital-intensive for developinrg countries to adopt.

Or. the other hand, these technolcgies may be particularly suitable to

l/ It is estimated that the biotechnological industry already represents about 5%
of tae national income in Japan (New Sciertigt, 7 June 1980, p. 308)

2/ Of all biotechnological patents issuea in 1977-79, 124 originated in Japan,
39 in U.S.A. 9 in USSR, % in Federal Republic of Germany and 7 in France
(Naturs, Vol.283, 10 January 1980, p. 123);

l/ United Kingdom, France, Federal Republic of Germany and Ireland, td mention
only a few
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developing countries in utilizing their natural resources and in terms of
capital investment and skills required. However, if the present trends
were to continue a technology gap in this field as between developed and
developing countries will be created which could well be substantially
bridged if developing countries started taking action now itself. More-
over, if work on scientific and technological application is not

initiated by developing countries, they may have to follow the conventional
route of acquiring these technologies after .ueir adoption and exyloitaiion
by the developed countrius and perhaps after the techmological advantage

of a product's life cycle has bean fully realized. Besides, in regard

to the fulfilment of the basic needs, the areas in which the develoning
countriss may have to develop technological applications of biotechnology
may be different from thuose to which the developed countries might give
prior attention. An increasing technological gap in this field will recult
in a pattern of products and processes generated to respond to developed
sountry conditions and not a pattern directed by the needs of the developing
countries themselves. Thus, having developed an awareaess of technological
dependence and its consequences, an area in which ceveloping countries

have a concrete opporturity to minimize the effects of such dependence

could ideally be the area of biotechnology.

6. The question then is what the starting point for developing country
actions is. By now it ia clear that all acientific and tachnological
progresa_of developing countries has_to be built on the faundation of - ...
scientific and technological capabilities, Those capabilities are needed

not only for techrnology development but technology application as well.

This is therefore a logical area for priority action. The next section will
pfesent some prelimary ideas on ‘he Quhject while the third and final section

will refer briefly to other measures that may be necessary.

II. Possible establishment o an intermational recearch and development facility

7. While capabilities have to be built ultimately at the naticnal lewel,
the initial stimulus and support to national-level action have to 2manate




A
-4 -

at the intermational level i the case of sophisticated technologies such
2g that of genetic engineering. GCeneral micro-biclegical research in
developing countries would iteelf appear to {acs provlszs ¢f chortage

of qualifiel R and D manpower as well as fragmentstion in research efforts
and lack of contacts with industry. v It is safe to presume that work

in the field of genetic engineering and biotechnologieal applications is
extremely limited if not non-existent, in most developing countries,
However, the setting up of biological research facilities are not
expensive or time-consuming; what is critical is the tmaining of a core

of scientists and technologists. In this situation, an intermational research and
development facility for biotechnology with special emphasis on genetic
engineering might well be the most effective means

of providing the motive force for strengthening national technological
capabilities and setting up national institutions, by training of scientific
and technolog® cal manpower who will later constitute the core of national-
level efforts; by providing advisory services for establishing national
institutions; by serving as a focal point for mobilization of effort; and
not the least by providing a2ccess to developing countries of the expertise
and experience of leading scientists and technologistis from all over the
world. It will also provide the necessary support to developing countries,

which are not yet in a position to set up institutions on their ovn.2

8. Considering the nature of R and D in genetic engineering and biotechnolgoy
and its importance to developing countries, isolated twinning arrangements
between developed and develoring country institutions cannot be a substitute
for an international facility and cannct make the type of impact

that 1i® required in this fields On the uther hand, the setiing up of an
international facility could well strengthen and accelerate twinning
arrangements. Since each country will te interested in some applications
rather than others, the balance of advantage woild be in establishing a new

facility rather than using an existing nmitional institution to serve this

purpose.

9., The functions of such a facility might be the following:

1) Traein scientists and technologists from developing countries and
trereby help them to establish their own core of trained professionsls

for upgrading and maraging their research faciliiies;

1/ It is reported that only a mini-scule fraction of the approximately 100,000
micro-biologists of the world teday bslong to the developing z:ountries.('l'_h_g
Lund Monitor on technrlogical trends and challanges of the third world - the
cases of micro—electronics and biotechnology, Research Policy Studies, Lund
University, Discussion paper no. 137, p. 27)

g/ Parallels for such a facility could be fouad, for erample, in the field of
theoretical physics under the auapices of the IARA,
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2) Conduct basic and applied research, in particular on developing
country problems and disseminate the results; ‘

3) Provide advisory services to develoning countries for setting up and
strengthening the relevaut R and T institutions, for drewing ap and

in research;.

4) Establish and operate a network of R and D institutions

so as to promote joint research programmes, testing and sharang of
results, pilot-plant activities, information exchange etc.;

"5) Investigate and provide links between research and industrial
application;

6) Enable intertationally-known researchers to work as guest researchers

“and thus enlarge the access-of- &evelo;;ng counirlea %6 thelr know-niéé

of experience;

7) Sensitize and mobilize the internsi of policy makers and ‘scientists and

technologists ithrough arranging meetings amt Seminarss—puablicaticn of

papers; participation in otler w2 svant meetings; and provision of replies

to 1nqu1ries of a technisal 1z .urs,

'The performance of these functions by an international facility will
provice the basis on which national and regional efforts can be planned
realistically.

10, It is hoped that further ideas concerning the setting up of a research
and develnpment ‘acility will be outlired 1n specific terms.

It is important to concretize

the objectives, functions and work programme of the proposed intermational
facllity in the form of a project document, so that it could receive due

consideration by financing agencies.




III. Other measures

"1, The setting up of an intermational facility, as suggested above, will

provide a practical basis to promote the development of scientific and = !
technological capabilities in develoring countries. However, it will bs '
but one aspect of the actions to be taken to promote the application of

biotechnology and genetic engineering for industrial development. Consideralion

may have to be given to other important aspects such.as trensfer of technology and the
social implications. For achieving better results, a measure of selectivity

in regard to sactors may be needed and the following industrial and

industry-related °ields may need attention, bearing in mind their overall

potential for contributing to development as a whole:

1) energy (biomass, fuel alcohkol);
2) fermentation industries including food igdustriea_and'drugs'and pharmaceuticals;
3) fertilizers, pesticides and plant genetics; and

4) processing of minerals.

12. BHaving regard to the further work to be done, it might be useful to

ounsiders: ‘

1) Establishing an advisory expert panel in the field of biotechnology and genetic
engineering to advise and assist { IDO in the formulaticn and

implementation of programmes in this field;

2) The condunct of an International Symposium on the subject covering
important facets of the problem and involving developing country
policy-makers, scientists and technologists so as to promote action

by developing countries;

3) Ways and means of aobilization of interest of developing country

institutions and monitoring and disseminatioa or inforwactivn on .

developments in this field,







