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Henk Hobbelink 
BIOTECHNOLOGY AND THIRD WORLD ENVIRONMENT 
Threat or Solution? (1) 

A lot of sense and nansense has been said and written on what biotechnology 
will da for society. Most striking is the range of contradictory perspectives, 
ranging anywhere tram biotechnology as the ultimate solution to virtually all 
serious problems mankind is facing today, to being the last, decisive step towards 
the creation of a "brave new world" where life itself can be engineered to suit the 
interest of the big industrial brother . 

Talking about biotechnology and the Third World is an even more speculative 
and tricky exercise. Although R & D in biotechnology is probably growing faster 
than in any other technology, to a large extent the results still have yet to be 
brought to the marketplace. This is true in the industrialzed countries, but even 
more so in the developing world. Nevertheless, same assessment of how and to 
what extent biotechnology will affect markets, economies and people is possible. 
drawing on past experiences with new technologies. To do so, we feel it is im
portant to stress a few points that might serve as some fundamental guidelines for 
understanding the "biorevolution" and how counter-action can be pursued. 

Below, we discuss four points that undergird the "biorevolution" as we see it. 
We then briefly describe some of the likely impacts of the new biotechnologies on 
Third World economies. This is fotlowed by a discussion on the impact of bio
technology on three different areas of environmental concerns: the use of agro
chemicals, the impact of genetic diversity and the deli berate release of genetically 
engineered organisms. 

Biotechnology and Development: Four U ndercurrents 

1. uTechnology is a tool, not a solution" 

This statement is perhaps nowhere more true than with respect to biotech
nology. In principle, biotechnology has the potential to help solve some of the 
major problems that societies across the globe are fa cing today. It especially has 
the potential to provide solutions for those who need them most: the poar, the 
hungry and the marginalized. 

In agriculture, biotechnology could be used to design crops that are better 
suited to small farmers' circumstances, crops that need less external inputs and 
grow better on the worst soils. But it could also be used to the opposite. It de
pends on who sets the priorities for research, who is involved in deciding what 
the problem is, and in which directions the solutions should go. 
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In that sense, biotechnology itself is no solution, as some tend to describe it. 
It is rather a tool, a very powerful tool that can be used in several ways. And since 
choices are involved in orienting this new technology, it is a highly political affair . 

A lot of the problems that Third World peoples are now struggling with are, 
themselves as weil, more of a political and socio-economic nature than a strictly 
technical one. Perhaps the best example from the past is the "Green Revolution'" 
that, indeed, offered for some countries teehnical fixes in the sense that national 
food production rose. But, on the other hand, it did so at a tremendous social 
and economic cost to such an extent that many people doubt wh ether the Green 
Revolution had been of any substantial benefit to the Tird World at all. 

2. "Biotechnology as such is nothing newu 

Techniques using life forms and living processes have been common practice 
for centuries. Farmers domesticating and improving their crops and animals 
through genetic selection, people brewing their wine and beer or fermenting 
cheese with the help of micro~organisms ... : they were all practicing biotechno~ 
logy. often without knowing about genesand microbes. Theywere playing around 
with biological processes in order to get something out of nature that would suit 
their needs better. 

What is new about the IInew biotechnologies" is the extent to which this 
"playing around" can be controlled. Modern biotechnology basically grew out of 
the integration of diverse scientific disciplines such as genetics, molecular biology. 
biochemistry, enzymology, etc. The integration of these fields made the fine~ 

tuning and industrial scale·up of techniques such as gene transfer (reeombinant 
DNA), tissue, culture, enzyme immobilization, ete. possible . 

This resulted in a quantum leap forward in the extent to which the mani· 
pulation of biological processes and the overcoming of sexual barriers are possible. 
Perhaps the clearest example of this is the breaking down of natural reproductive 
frontiers, making it possible to cross spedes that normally would never cross. 

3. uBio-business is private business" 

Biotechnology was born within the walls of universities and public research 
institutions in the North. Commercial interest grew when the aforementioned 
integration of scientific disciplines started offering a potential of profitable 
markets. 

Among the first to realize this were the university professors themselves. This 
resulted in the setting-up of small biotechnology firms, often located at the uni
versity campus and led by ambitious university professors, to further develop and 
commercialize same of the research results. At the beginning of the 19805 in the 
U.S.A., an authentie proliferation of sueh firms was taking place, particularly with 
the support of venture capital and stock market enthusiasts. While some were 
gambling that these firms would become the leading edge in the commercialisation 
of biotechnology, a parallel and much more profound development was al ready 
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• 
until then consisting of many smaH, aften family-based firms, was subject to a 
tremendous concentration process within just one decade. The deciding faetors in 
this process, as pointed out by several authors (2), were on one hand technical 
and on the other legal. Hybridization techniques became possible for an increasing 
number of craps. Hybrids provide a high return for the company as the farmer has 
to buy new seeds each year. At the same time, most industrialised countries 
adapted patent-like legislation for crop varieties, which guaranteed royalties and 
market contral tor the breeding companies. 

Moving into biotechnology I is the next - and perhaps qualit~tively the most 
important - step in this restructuring process . Currently, virtually every major 
pesticide and pharmaceutical producer is heavily investing in biotechnology. While 
the companies had successfully moved into new areas, the actual integration of all 
these areas in the laboratory and in the final market place proved to be difficult. 
After all, the production of a pesticide is technically"speaking something quite 
different from the breeding of a new crop variety . Biotechnology now makes this 
integration increasingly possible ... and profitable.lf, for example, a company has 
successfully developed (and patented) a technique to tissue culture a certain plant, 
then this technique can in principle be used by all divisions of the same company. 
The plant breeding division will use it to identify germplasm more quickly and 
b.reed it into new varieties. The pesticides division will use the tissues to screen the 
impact of the pesticides, while the pharmaceutical division might find ways to use 
the technique to screen for useful drug substances, or even produce them direct1y 
in fermentation tanks. The advantages for the company as a whole are obvious. 

But the integration does not stop in the laboratory. It moves on to the market
place. The most striking example of this being the matching of seeds and herbici· 
des, as we describe in detail further on. But first we look briefly at some of the 
likely impacts of biotechnology on the Third World economies. 

The Third World: Winning In Or Losing Out? 

As stated in the beginning of this artic1e, whether a new technology will have a 
positive or negative impact on society depends on the direction of the research 
and on the socio-economic context in which it is introduced . Unlike the highly 
criticized IiGreen Revolutionlt

, which was mainly developed and promoted with 
public funds and by public institutions, the new biotechnology is almost com
pletely in the hands of private industry. Notsurprisingly, this results in a research 
focus that emphasizes the interests of industrialised countries in general and of 
their TNCs in particular. 

Export Product Substitution 

What this can mean for developing countries is already becoming elear in the sugar 
sector. Sugar prices on the world market have fallen 59 % since 1975, and are ex-
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pected to drop further because of the increasing use of other sweeteners by the 
food industry. 8y the end of the 1980s, more than 10 % of all sugar consumption 
in the world will be replaced by the biotechnologically engineered high fructose 
syrups tram corn, potatoes and cassava . In the U.S.A. alone, sugar consumption 
per person has dropped to 50 % of the sweetener marke!, high fructose corn syrup 
has risen to 40 %, and the remaining 10 % is occupied by other artificial sub
stances (3) . 

What all these developments will signify for ove,50 million workers in sugar 
production and processing, most of them in the Third World, we can only fear . It 
is clear that developing nations are losing a very important export market with 
dramatic consequences especially for the nations which are largely dependent on 
sugar exports. Incame tram sugar exports to the U.S. tram the Carribbean, for 
example, shrank from US·$ 686 million in 1981 to US·$250 million in 1985. 

Developments in the Philippines provide a typical example of wh at the global 
sugar crisis can mean for millians of small farmers and plantations workers . The 
Philippines saw their sugar export earnings drop from US·$ 624 million in 1980 to 
US·$ 246 million in 1984. Marketing problems forced the government to reduce 
production from 2.4 to 1 .6 million tons annually. Large sugar plantations are now 
massively changing to other crops that are often less labour intensive , resulting in 
half a million farm workers losing their jobs. This switch can hardly be made by 
the small sugarcane farmers due to the investments required . So, the result is a 
neglect of land and further impoverishment. The standard of living in the Philip· 
pines, where a large part of the population derives its income from agriculture, has 
gone down about one fifth in the lastfour years (4) . 

Sugar is by no means the only crop that is being replaced by biotechnologically 
produced substitutes. The Anglo-Outch TNC Unilever and other corporations are 
using biotechnology to modify palm oil to the extent that it can replace the more 
expensive cocoa butter. The Swiss-based TNC Nestle is carrying out research to 
produce cocoa back home in their laboratories through biotechnology. If this 
research results in marketable products, this will leave paar African countries like 
Ghana, the Cameroon and the Ivory Coast without important saurces of export 
incorne. Again, it will be the small farmers who will be hurt most because of this 
shift, as over half of the world's cocoa output is produced on small landhold· 
ings (5). Several other crops like natural pyrethrins, vanilla, plants useful to the 
pharmaceutical industry , etc., are on the verge of being replaced by tissue culture 
substitutes produced in Northern factories . 

Overproduction 

Apart from substitution, biotechnology poses another threat to developing 
countries: overproduction. In the vegetable oils and fat sector, also traditionally a 
market for developing countries, the new biotechnology trends are ex pected to be 
dramatic. Unilever al ready produces, through biotechnology. one million com
pletely identical oilpalms a year, and it is estimated that oU palm in the future 
could satisfy the entire world vegetable oil demand, thus making other vegetable 

8 



oil craps obsolete. This will seriously affect the develop ing countries that heavily 
depend on crops like cocoa and coconut for their export earnings. The conse· 
quences for the environment, and especially for genetic diversity are hard to 
evaluate, but it is logically feared that biotechnology will contribute to genetic 
erosion through the production and cultivation of millions of tissue cultureclones. 

Looking at yields, plantation crops are probably the most extreme example of 
the impact that biotechnology will have in the near future. Biotechnology, how· 
ever, is also expected to boost yields of major food craps, but probably to a lesser 
extent. It is very likely that the increase of food production with the help of bio
technology will be concentrated in the industrialized world, as virtually all bio· 
genetic research is being carried out in the North in function of its own farming 
conditions. The U.S. Office for Technology Assessment (OT A) calculates that 
with the help of biotechnology, the total production of corn, soybean and wheat 
in the U.S. will haverisen by 21 %, 68 % and 35 % respectively by the year 
2000 (6). This will undoubtedly result in an increased overproduction of these 
crops and, consequently, greater pressure to dump these surpluses on Third World 
markets. 

In summary, we think that in this context, where the new technoloQY is almost 
entirely in the hands of a few multinational corporations - beyond the scope of 
any form of democratic decision-making process -, biotechnology will not 
necessarily bring the often promised solutions to the Third World, nor resolve many 
of today's environmental problems . If priorities of research are not redefined, and 
if the developing countries themselves do not get a voice in the orientation of the 
techniques towards their own needs, it is quite likely that biotechnology will 
lead to increased concentration within the agro-industrial sector, fewer possi
bilities for defining national policies in developing countries, and greater con
straints against the participation of the Third World in international decision
making. This will ultimately result in even stranger dependency of developing 
countries on the industrialized centres in the North. As with the Green Revolu
tion, the ones who pay the final tab are likely to be, once again, the small farmers . 

The Impact on the Environment: Some Concems (7) 

The pesticide bias 

Perhaps one of the most exiting and pramising possibilities of agricultural bio
technology is to decrease the need for chemical inputs in crop production. 
Virtually every article on this question starts off by saying that biotechnology has 
unlimited possibilities in this direction. This euphoria about the possible impact 
of biotechnology and agriculture is easy to unterstand. Biotechnology, at least in 
theory. can pravide the tools for increased pest resistance in craps and for the 
reduction of dependence on chemical nitrogen fertilizers. Although the work is 
not as easy as it might seem, it is possibleto transfer thegenes responsible for pest 
resistance to crap plants. 
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The breeding of pest resistance into cra ps has al~ays been a painstaking and 
expensive job and certainly has not received the attention that it deserves. The 
U.S. Office of Technology Assessment (OT Ai stated that in the past decades less 
resistance~breeding was done because of the availability of cheap pesticides (8). 
The main focus of plant breeding has always been to increase yields. Private 
breeding programmes especially lack emphasis on pest resistance breeding, ac
cording to OTA (9). In many ways, chemical pesticides were used to compensate 
for the lack of genetie resistance that might have been bred into crops. Increased 
emphasis on monocropping, based on a few very vulnerable varieties, has likewise 
served to encourage a world agricultural system that needs enormous amounts of 
pesticides (worth about US·$ 13 billion in 19831 but still loses 20 to 50 % of the 
harvest to pests (101. 

Will biotechnology reverse this trend toward increased crop vulernability and 
assoeiated increased pesticide use? It might and it rnight not - it depends on who 
sets the priorities for research . At this moment it appears that biotechnology wi ll 
be used to reinforce this trend. A major research focus of today is the breeding of 
herbicide resistant crops with the help of biotechnology. One problem that limits 
the use of herbicides is the fact that many herbicides not only attack the weeds 
that they are supposed to kill, but also harm the crop that they are supposed to 
proteet. This limits the amount of herbicide the farmer can use, and the amount 
industry can seil. 

Early efforts to reduce the damage that herbicides can cause to crops we re 
undertaken by Giba·Geigy. Giba, which had already bought up several seed com· 
panies in the 1970s, developed a chemical "coat" for seeds to protect thern 
against the herbicides produced by the same company. This "herbishield" was 
wrapped around Ciba·Geigy seeds, thus providing the company with a double pro
fit: the farmer buys the Giba·Geigy seeds packaged with the Giba·Geigy herbi· 
eides. 

With the help of biotechnology this proc~ss is now being further sophisticated. 
Research is being done to genetically alter crops so that they may resist higher 
doses of herbicides. Again, the seeds and herbicides are linked by the eompany 
that pro duces them . Giba·Geigy works to get Giba-Geigy seeds tolerant to Giba· 
Geigy herbicides (atrazine·based, among others). Rhone-Poulec trys to produce 
sunflower seeds resistant to its bromoxinyl-based herbicide, and so on. 

In Table 2, some of the current research activities on herbicide resistance are 
listed. Same surveys list over 40 TNC research programmes to develop herbicide 
resistance, and even these are far fr om complete. In fact, virtually al! large pesti
eide producers have major research programmes on herbicide resistance (11). The 
research is either being done in-house, cr through contraets with small biotechno
logy companies. Herbieide resistant crops are expected to be massively marketed 
by the end of the deeade. The total annual value of those varieties is estimated to 
rise from virtually zero today to US·S 2.1 billion by the year 2000 (121. 

From the TNC perspeetive, it is not hard to understand this heavy research 
emphasis on herbicide resistance. The use of herbicide resistant crops will sub· 
stantially inerease the total global herbieide market, and thus the total revenues of 

10 



• 
Table 2: Research on Herbicide Resistance by Selected Companies 
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burg, "First the Seed", Cambridge University Press, Cambridge 1988. 

11 



• the TNCs involved. But there is yet another reason, which emerges when the costs 
of developing seeds and pesticides -are compared. A draft report recently issued by 
the European Parliament puts it this way; °Fforn the p oint of view of the in
dustry, herbicide-resistant varities are, above all, developed for economic reasans, 
since the development costs of a new herbicide are up to 20 times higher than 
those for a new variety." (13) It is simply cheaper to adapt a crap to a herbicide 
than develop a new herbicide. With both sectars often in the hands of the same 
TNC, the company can choQse. And the choice does "not appear to be a very dif
tieult one. 

From an environmental perspective, however, it is difficult to.understand why 
scarce human and financial resources are devoted to make crops resistant to 
pesticides rather than to pests. Apart from the direct damaging impact on the 
environment of increased herbicide use, there are also important side effects. Re
search shows that the increased use of any herbicide might make same crops more 
susceptible to certain diseases and insect pests by altering the plants physiology. 
When corn was treated with the recommended dosages of the popular herbicide 
2,4-D, it became infested with three times as many corn-Ieaf aphids. The corn 
became also more 'susceptible to European corn borers, corn smut disease and 
Southern corn leaf blight. Herbicide resistant crop lines could end up requiring 
more insecticides and fungicides as weil, thus aggravating environmental prob
lems (14). 

Genetic uniformity 

An often forgotten environmental problem in agri culture is increasing genetic 
uniformity of crops. Especially in the industrialized countries, agricultural crops 
now have an extremely narrow genetic base because of the wide-spread use of 
just a few highly productive varieties. But also in developing countries, "genetic 
erosion" is advancing at an incredible speed . A narrow genetic base means vul
nerability, and vulnerability often means crop disasters and increased use of 
chemicals. Biotechnology, again, offers powerful techniques for quicker germ
plasm identification, better storage of genetic resources and the speeding up of 
plant breeding. In this way , biotechnology could substantially broaden the genetic 
base for plant breeding and thus have the effect of increasing genetic diversity in 
our crops. 

However, biotechnology also poses serious risks to genetic diversity. In 
particular, a technique called tissue culture cou ld have a disastraus impact on 
genetic diversity if used widely and indiscriminately. Tissue culture is used to re
produce p!ants from single cells or tissues, thus making genetically exact copies 
of the "mother plants". Unilever, an Anglo-Dutch TNC heavily involved in 
vegetable oil and fat production, uses this technique to rapidly multiply (in test 
tubes) the best yielding oilpalms for its plantations in developing countries. The 
company already produces a mi!lion of such cloned oilpalm plantlets a year and 
estimates that this will result in a 30 % yield increase. The danger is that all these 
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idencital plants will destroy completely what is left or the genetic diversity of 
oilpalm, as they will quickly replace traditional varieties with a broader genetic 
base. This wi ll increase vulnerability of, in this case. the oilpalm crop. Tissue 
culture is al ready being used in a wide array of crops and 15 certain to increase 
considerably in the near future . 

Additionally, it is estimated that c10nally propagated crops are six times more 
vulnerable to pests than their seed bred counterparts (15). The wide use of cloned 
crops wi ll undoubtedly lead to the increased use of pesticides. 

The release of engineered organisms into the environment 

The release of genetically altered organisms (especially micro--organisms) into 
the environment is already causing considerable debate worldwide. In agriculture, 
micro-organisms are altered to combat pests and diseases (so called "biological 
pesticides"l, induce crop resistance to frost, fi x nitrogen in the soil, etc . Many 
experiments are at the stage of being field·tested. and pressure increasing to allow 
for such experiments to take place. 

While industry officials claim that so many precautions have been taken that 
environmental risks of the release of such organisms are virtually zero, biologists 
and ecologists point out that we know almost nothing about the possible perfor· 
mance of such alien organisms in nature .ln today 's agricultural environment there 
are at least 160 species of bacteria , 250 kinds of viruses, 800 species of insects and 
2000 species of weeds. Some scientists estimate that as many as 80 % of our soil 
microbes have yet to be cultured and as many as 90 % don't have names. Of those 
that are named, our understanding of their behaviour in a given eco-system is 
limited. How organisms such as these establish themselves, why some species 
multiply in nature and other don't, are stili largely mysteries (16). 

Recently, Advanced Genetic Sciences, a U.S.·based biotechnology company, 
was allowed to field·test modified bacteria. It took the company several years of 
legal battles to obtain the green light from the U.S . Environment Protection 
Agency (EPA). The engineered bacteria , des igned to prevent frost damage on 
crops, were sprayed on a strawberry fiel d in California and the test was seen as a 
historical breakthrough. With the field test taking place. some very important 
questions still remain unanswered. What will be the impact of these nowcomers 
into the ecosystem, how will they affect other micro-organisms, wh at happens if 
the engineered bacteria exchange their genetic material with other living matter 
(as sometimes happens in nature)? There is some evidence that the anti -frost 
bacteria also make same insects resistant to freezing, which could hurt crops if the 
insects are pests. 

Monsanto is now testing other engineered bacteria in its laboratories. The new 
bacteria are meant to combat such major soil insects as the black cutworm, a corn 
pest that causes S 10 to S 50 million in damage each year . Several companies are 
working on this new generation of "biological pesticides". They are presented as 
a safe alternative to the present agro-chemicals. The ward suggests that they wi ll 
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not harm the environment, but again not much is known about their wider impact 
on the ecosystem . Dne scientist remarked ironieally that "there might come a 
time where ...... are longing back to those friendly chemieals, that do not move 
around, mutate and reproduce'~ 

It becomes increasinglv elear that for the development of a bioteehnology that 
helps resolve same of our major environmental problems rather then cause them, 
clear Quidelines are necessary: The release of engineered mjcro~organisms into the 
environment should be carefully regulated and institutional systems need to be set 
up to do this . We need to know much more about the possible consequences of 
such releases, before going ahead with them. 

At the moment, the setting up of such guidelines is being extensively discussed 
in many industrialized nations. Companies are al ready complaining that existing 
procedures to release engineered organisms into the environment are tao rigorous 
and cost too much money and time. This has lead severa l companies to move their 
testing field to areas where such rules do not exist: the Third World. 

A grand example is Argentina: here, not onlv did a Northern (U.S.A.l biotech 
company carry out a large--scale field experiment without authorization, but the 
trial baekfired as the test product spread to other animals and people . The Phila
delphia-based company called Wistar Institute carried out this experimental release 
of its genetically engineered rabies vaccine on 20 cattle in Argentina. Neither 
American nor Argentine authorities, nor the loeal farm personnei, were informed 
of the test. Months later, the Argentine government found out and angrilv had the 
inoculated cattle slaughtered. It turns out that both the non·inoculated test 
eattle and the farm personnel handling the animals were contaminated bV the 
genetically engineered virus. In this case, laws were violated and contamination -
multiplication and spontaneous transfer of the engineered virus - clearly occured. 

Another example of using the Third World as easy grounds for unekeeked re
lease experiments of engineered micro-organisms is the unpleasant story of rice
blast research at the International Riee Research Institute in the Philippines. I RR I 
lIaccepted" to earry out research on a genetically modified version of the rice
blast virus, responsible for heavv damage to riee erops in manv parts of Asia but, 
euriously, notso much in the Philippines. 

Foreign as it is to the Philippines, IRRI imported from abroad a number of 
sampies of highly virulent strains of the virus fr om several sourees, including the 
U.S. ehemical firm Du Pont who is doing research on it as weil ... Intense work has 
been going on behind the walls of this international institution to use genetic 
engineering to breed new strains and test them on rice varieties . If some type of 
secret immunity was to be found in using an international institute for such 
testing, it did not work. An NGO forum of seientists has 10udiV denounced the 
experiment as "once again using the developong countries as guinea pigs for 
imperialist research" and made stringent demands on the Aquino government to 
establish eorrect quarantine measures and regulatory protocol, both for national 
and IRRI-Ied research . 

Whether official regulatory frameworks are the answer or not, one thing is 
elear : given the biological risks at stake, given our lack of understanding of inter-
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actions in the environment and given the behaviour of ,f:Jifferent interest groups, 
particularly private industry, some form of contro l is absolutely necessary . If 
nothing is done, the environmental damage, particularly in the Third World , could 
be irreversible. 
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