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GENETIC ENGINEERING AND ITS IMPLICATIONS PUR DEVELOPING 

COUNTRIES : SOME PRELIMINARY ISSUES FOR ACTION

I* Background

Biotechnology is  widely acknowledged as a f i e ld  o f s c ie n t if ic  

and technological advance which w ill  have a s ign ifican t impact on the 

long ~ term development problems which w ill  face humanity in  the years 

ahead. ^  I t s  wide-ranging potentia l has been dramatically enhanced by 

r.dvances in genetic engineering ( i . e .  research on the techniques of 

sp lic in g  synthetic genes in to  s in g le -ce lled  micro-organisms) by investing 

i t  with new dimensions o f v e r s a t i l i t y ,  e ffic ien cy  and economy. The 

time frame within which the potential o f these advances can be rea lized  

in  terms o f practical applications w il l  necessarily vary in  terms o f 

products, processes and sectors, but applications, once started, tigh t 

well display an exponential trend. The advent o f commercial applications 

is  already heralded by the forming o f new commercial enterprises, 

investments by multinationals and a keen debate on the natent righ ts.

Science, which is  universal, is  being transformed in to technologies, 

which are sp ec ific  and the manner in  which th is transformation takes 

place w il l  ajffect the range and cost o f rea liza tion  o f the benefits .

Developing countries, needless to  say, have a stake in  th is process, 

perhaps unparalleled in the h istory o f technological innovations.

2. The wide-ranging impact that biotechnology propelled by genetic 

engineering w ill have on industria l development is  not often  rea lized .

However, recent d e fin itions o f biotechnology have stressed i t 3 industria l 

orientation . To put i t  in  the words o f the conclusions o f an expert report 

in the United Kingdom: ^  *we envisage biotechnology -  the application 

oi b io log ica l organisms, systems or processes to manufacturing and 

service industries - as creating wholly novel industries, with low fo s s i l  

energy demands, which w il l  be of key importance to  J he world economy 

in  the next century. Over the next two decades, biotechnology w il l  a ffe c t  

a wide range c f a c t iv it ie s  such as food and animal feed production, 

provision o f chenical feedstocks, a lternative energy sources, waste 

recycling, pollution control, and medical and veterinary care. We are 

convinced that i t  w il l  shortly b< possible to use microbial and other 

c e lls  to make a wide range o f organic chemicals which e ith er cannot at

\J For example, Report of the United Nations Conference on Science and Technology 
fo r  Development, A/CONF.81/16. p .116:

2/ Biotechnology: Report o f a Joint Working Party, Her Majesty's Stationer:/ O ffice , 
-----p»—f,----------------------------- ---------  --------- ----------------------------------------------------
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present be made economically on a large scale or, i f  they can be made, 

require extensive inputs o f land, energy and capital plant fo r  th e ir  

production from feedstocks, such as o i l ,  which w il l  become more expensive*.

3. Thus changes can be anticipated -  in a time frame which is  subject to

variable estimates but whose starting  point has c lea r ly  been passed -  in

regard to industrial products, processes and sectors. Sectors such as

food processing; chemical and pharmaceutical industries including

fe r t i l i z e r s ,  pesticides and detergents; mineral processing; and recycling
1 /

and waste treatment are l ik e ly  to be a ffected . —' The energy situation 

w il l  be affected, through the introduction of both less-energy intensive 

processes and new forms o f energy (e .g . from biomass and wastes).

I t  may not be fa r  o f f  the mark to conjecture that the industria l applications 

might well provide the motive force fo r  applications in  other sectors.

4. The developed countries have already shown keen awareness o f the 

po ten tia lit ies  of biotechnology and genetic engineering. While technological 

applications would appear to  be more advanced in  countries l ik e  USA, Japan,

West European countries and the USSR, s c ie n t if ic  work is  carried  out in

a la rger number o f countries. ^  1 number of developed countries have set 

up coumittees or other mechanism to systematically assess the implications 

o f genetic engineering and the steps to be taken by them to " » a i l  o f such 

p o ten tia lit ie s . ^  Concurrently, the paten tab ility  o f new forms o f l i f e ,  

fo llow ing the decision o f the United States Supreme Court o f Justice is  

presenting a situation  where s c ie n t if ic  advances can be quickly mopped up 

into proprietary righ ts.

5. As against th is , the position in developing countries varies from a 

substantial lack -f awareness of these developments to  a general awareness 

unaccompanied by sp ec ific  steps. This ce.lls fo r  remedy, particu larly  fo r  

the reason that biotechnological applications may not necessarily be toe 

sophisticated or cap ita l-in tensive fo r  developing countries to adopt.

On the other hand, these technologies may he particu larly  suitable to

I t  is  estimated that the biotechnological industry already represents about 5i° 
o f the national income in Japan ( New Scien tis t. 7 June 1930, p. 308);

2/ Of a l l  biotechnological patents isfcuea in 1977-79» 124 originated in Japan,
39 in U.S.A. 9 in USSR, 8 in  Federal Republic o f Germany and 7 in France 
(Nature, Vol.283, 10 January 198O, p. 123) ;

y  United Kingdom, France, Federal Republic of Germany and Ireland, to mention 
------only a ---------------------------------------------------------------------------------------------------
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developing countries in  u t il iz in g  th e ir  natural resources and in  terms of 

capital investment and s k ills  required. However, i f  the present trends 

were to continue a technology gap in th is f ie ld  as between developed and 

developing countries w ill be created which could well be substantially 

bridged i f  developing countries started taking action now i t s e l f .  More­

over, i f  work on s c ie n t if ic  and technological application is  not 

in it ia ted  by developing countries, they may have to  fo llow  the conventional 

route o f acquiring these technologj.es a fte r  ».ueir adoption and exp lo ita tion  

by the developed countries and perhaps a fte r  the technological advantage 

o f a product’ s l i f e  cycle has been fu l ly  rea lized . Besides, in regard 

to  the fu lfilm en t o f the basic needs, the areas in  which the developing 

countries may have to develop technological applications o f biotechnology 

may be d iffe ren t from those to which the developed countries might give 

p rior attention . An increasing technological gap in th is f i e ld  w ill  result 

in  a pattern o f products and processes generated co respond to  developed 

country conditions and not a pattern d irected by the needs o f the developing 

countries themselves. Thus, having developed an awareness o f technological 

dependence and i t s  consequences, an area in  which developing countries 

have a concrete opportunity to minimize the e ffe c ts  o f such dependence 

could id ea lly  be the area o f biotechnology*

6. The question then is  what the starting point fo r  developing country 

actions is .  By now i t  ia  clear that a l l  s c ie n t if ic  and technological

progress of developing countries ham to ha. huiit.-muthe.- founda t ion- o f-  ------

s c ie n t if ic  and technological capab ilities . Those capab ilities  are needed 

not only fo r  technology development but technology application as well*

This is  therefore a lo g ica l area fo r  p r io r ity  action. The next, section w i l l  

present some prelimary ideas on the subject while the th ird  and f in a l section 

w ill re fe r  b r ie f ly  to other measures that may be necessaiy.

I I .  Possible establishment of an international research and deielopment f a c i l i t y

7. While capab ilities  have to be bu ilt u ltim ately at the national le v e l, 

the in i t ia l  stimulus and support to nationa l-leve l action have to amanate



at the international le v e l iu the case o f sophisticated technologies such 

as that o f genetic engineering. General m icro-b io logica l research in  

developing countries would i t s e l f  appear to face problems of shortage 

o f qualifi&J R and D manpower as well as fragmentation in  research e ffo r ts  

and lack o f contacts with industry. I t  is  safe to presume that work 

in  the f i e ld  o f genetic engineering and biotechnological applications is  

extremely lim ited  i f  not non-existent, in  most developing countries.

However, the settin g  up o f b io log ica l research fa c i l i t i e s  are not

expensive or time-consuming; what is  c r it ic a l  is  the tra in ing o f a core

o f sc ien tis ts  and technologists. In th is situation , an international research and
development f a c i l i t y  fo r  biotechnology with special emphasis on genetic 
engineering- might w ell be the most e ffe c t iv e  means
of providing the motive fo rce  fo r  strengthening national technological 

capab ilities  and settin g  up national in s titu tion s , by train ing of s c ie n t if ic  

and tecbnologfcal manpower who w ill la te r  constitute the core o f national- 

le v e l e ffo r ts ; by providing advisory services fo r  establishing national 

institu tions; by serving as a foca l point fo r  m obilization o f e f fo r t ;  and 

not the least by providing access to  developing countries o f the expertise 

and experience o f leading sc ien tis ts  and technologists from a l l  over the 

wo**ld. I t  w il l  a lso provide the necessary support to  developing countries, 

which are not yet in  a position  to set up in s titu tion s  on th e ir  own.^/

8. Considering the nature of R and D in  genetic engineering and biotechnolgcy 

and i t s  importance to developing countries, iso la ted  twinning arrangements 

between developed and developing country in stitu tions cannot be a substitute 

fo r  an international f a c i l i t y  and cannot make the type o f impact

that i® required in  th is f ie ld .  On the other hand, the setting  up o f an 

international f a c i l i t y  could well strengthen and accelerate twinning 

arrangements. Since each cotmtry » d l l  be in terested  in  some applications 

rather than others, the balance o f advantage woaJd be in  establish ing a new 

fa c ili.ty  rather than using an ex isting national in stitu tion  to  serve th is 

purpose.

9. The functions o f such a f a c i l i t y  might be the fo llow ing:

l )  Train sc ien tis ts  and technologists from developing countries and

thereby help them to establish th e ir  own core o f trained professionsls 

fo r  upgrading and mai-aging th e ir  research fa c i l i t i e s ;

y j I t  is  reported that only a mini-acule fraction  o f the approximately 100,000 
m icro-b io logi8t 3 o f the world today belong to  the developing coun tries .(The 
Lund Monitor on technological trends and challenges o f the th ird  world -  the 
cases o f micro-electron ics and biotechnology. Research Policy Studies, Lund 
University, Discussion paper~no7~T3J^~~pi~?f)

2/ Para lle ls  fo r  3uch a fa c i l i t y  could be found, fo r  example, in the f ie ld  of 
theoretica l physics under the auspicee o f the IA55A.



- 5 -

2) Conduct basic and applied research, in  particu lar on developing 

country problems and disseminate the resu lts;

3) Provide advisory services to  developing countries fo r  settin g  up and 

strengthening the relevant H and T in s titu tion s , fo r  drawing up and 

reviewing re search^ programmes and p r io r it ie s , and on problems a ris in g  _  

in  research;

4) Establish sad operate a network o f R and D institu tions

so as to  promote jo in t research programmes, testin g  and sharing o f 

resu lts, p ilo t-p lan t a c t iv it ie s ,  information exchange e tc .;

5) Investigate and provide links between research and industrial 

application;

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

and thus enlarge the access^of developing countries_tg_ th e ir  know'_ edge 

o f experience;

7) Sensitize and mobilize the interest, o f po licy  makers and sc ien tis ts  and

technologists through arranging meetings eend aemiiiar a; publication o f -----

papers; participation in other <\'\>v,ant meetings; and provision o f rep lies  

to  inquiries of a technical! na ;ure,

The performance o f these functions by an international f a c i l i t y  w il l  

provide the basis on which national and regional e ffo r ts  can be planned 

r e a lis t ic a lly .

10, I t  is  hoped that further ideas concerning the setting up o f a research 

and development fa c i l i t y  w ill  be outlined in  sp ec ific  terms.

I t  is  important to concretize

the ob jectives, functions and work programme of the proposed international 

fa c i l i t y  in the form of a project document, so that i t  could receive due 

consideration by financing agencies.



I I I .  Other measures

1. The settin g  up o f am international fa c i l i t y ,  as suggested above, w il l

provide a practica l basis to promote the development o f s c ie n t if ic  and 4

technological capab ilities  in  developing countries. However, i t  w il l  be

but one aspect o f  the actions to be taken to  promote the application o f

biotechnology and genetic engineering fo r  industria l development. Consideration

may have to  be given to other important aspects such.as. transfer o f technology and the

socia l im plications. For achieving b e tte r  resu lts, a measure o f s e le c t iv ity

in  regard to sectors may be needed and the fo llow ing industrial and

industry-related fie ld s  may need attention , bearing in  mind th e ir  overa ll

potential fo r  contributing to  development as a whole:

1) energy (biomass, fu e l a lcoh o l);

2) fermentation industries including food industries and drugs and pharmaceuticals;

3) f e r t i l is e r s ,  pesticides and plant genetics; and

4) processing o f minerals.

12. Having regard to  the fu rther work to  be done, i t  might be useful to  

consider:

1) Establishing an advisojy expert panel in  the f i e ld  o f biotechnology and genetic 

engineering to advise and ass ist l IDO in  the formulation and 

implementation of programmes in th is  f ie ld ;

2) The conduct o f an International Symposium on the subject covering 

important facets o f tht problem and involving developing country 

policy-makers, sc ien tis ts  and technologists so as to promote action 

by developing countries;

3) Ways and means of aob iliza tion  of in terest of developing country 

in stitu tions and monitoring and dissemination o f infoi-um.cion on 

developments in th is f ie ld .




