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It is undeniable that the progress of science and technology has created many conveniences and a greater facility for humans to adapt to their
environment. Tools and technology easily substitute and compensate for human physical limitations, in satisfying the rising demands (in terms
of quantity and quality) of human biological needs. The facilities created by the application of technology, however, have also shaped human
greed. In the past, human beings exploited their environment simply to fulfil their need to survive and reproduce. With the acquisition of
advanced science and technology, humans have developed unlimited expectations and demands.

In the meantime, the facilities gained by the acquisition and application of science and technology have had considerable consequences.
Expertise in science and sophisticated technology should also be accompanied by adequately developed mental attitudes in society. In other
words, the acquisition of modern sophisticated knowledge and technology should be accompanied by the development of cultural values as a
frame of reference for the respective societies to control them. Without the development of such a culture as a frame of reference for the
transfer of science and modern technology, the transfer itself will face obstacles. The implementation of developmental programmes in
developing countries such as Indonesia shows that skill and technical expertise do not offer any advantage if not followed up by supporting
mental attitudes in the individual society.

The governments of developing countries were supposed to improve the welfare of their societies soon after the liberation of their people from
the suffering imposed by colonialism, while on the other hand, they are also obliged to preserve their diverse cultural identities for the sake of
their national unity. Developing countries are urged to adopt and apply sophisticated technology and knowledge, in order to speed up
developmental programmes, but at the same time they are also asked to cultivate their cultural identities. If the transfer of sophisticated science
and technology is not carried out with this principle in mind, then it might be followed by the development of new social norms and cultural
values, which are not always compatible with the established traditional culture of the recipient society. Although the application of
sophisticated knowledge and technology might revitalise neglected traditional values, their re-emergence may be considered a threat to the
established culture of the community.

The wish to improve social welfare through science and technology, while preserving national cultural identities at the same time, seems to
give rise to disadvantaged mental attitudes among members of a society. Instead of creating and developing cultural values related to the
adopted knowledge and technology, communities tend to isolate themselves from the influx of foreign cultures. As a substitute for the
adoption or development of new cultural values and social norms suited to these demands, they tend to revert to the supposedly old and
original culture, without taking into account its relevance to the present era of globalisation.

Most members of these communities, particularly the older generation, are still dominated by the post-figurative view. They idealise their past
life without being able to realise the dynamics of their own culture. Any change or innovation in their culture is considered a threat. Although
many developing countries are attempting to preserve and develop their national identities for the sake of unity and their unification, they
cannot avoid the global mainstream of modernisation.

Meanwhile the adoption of sophisticated technology by indigenous inhabitants has quite often created environmental problems which have had
almost the same effect as the impact of multinational corporations' activities when exploiting the developing countries' natural resources.
Because of the need for cash to pay for the consumption of factory products, the rural and relatively isolated communities tend to overexploit
their natural resources. In addition, since the application of sophisticated technology requires greater capital investment, only a few wealthy
members of the community are, in general, able to take advantage of this modernisation. Therefore, social and economic discrepancies may
arise which could disturb the established social structure.

Most developing countries are densely populated and supply the demand for unskilled labour for non-agricultural sector activities. Some
developing countries even have abundant natural resources with which to provide raw materials to support flourishing industries, but they
have insufficient technology and therefore cannot exploit or process the products. Many developing country communities are thus obliged to
sacrifice their natural or human resources to foreign investors by providing domestic low-paid labour, or are forced to authorise foreign
investors to extract the wealth of the nation without restrictions.

The need to develop a country by relying on sophisticated technology does not seem to be followed up by adequate cultural development as a
control mechanism. The current control mechanism is specifically related to traditional, simple, exploitative technology and is aimed at
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maintaining the equilibrium between human being and environment. The introduction of sophisticated, exploitative technology is particularly
intended to maximise productivity, without taking into consideration the possible disruption of the human environment equilibrium, which
results from the social and cultural inability to deal adequately with the consequences. One of the possible disruptions is a change in
consumption patterns in the society which is undergoing development of its welfare, and the new need for a market mechanism to deal with
the mass production of consumer goods as a result of the application of science and technology.

With regard to the improvement of society's welfare, the government is beginning to introduce advanced agricultural technology to the Dani
ethnic group, with the goal of raising crop productivity and enabling people to sell the surplus. The Dani, who live near the Baliem Valley, are
being taught how to plant wet rice and vegetables which are unfamiliar to them. The aim of this effort is to enable them to practise continuous
land-cropping, and to preserve soil productivity through the use of irrigation and fertilisers.

The introduction of wet rice cultivation is acceptable to all the sweet potato gardeners in the vicinity of Wamena, where running water
resources are available. The labour-intensive work needed for wet rice cultivation seems to lessen the aggression of local men, who were
accustomed to inter-village warfare. The ban on traditional warfare, either by the government or as a result of the teaching of Christianity,
seemed to channel local people's energy toward a more peaceful end: wet rice cultivation. It seems that planting rice is gaining a respectable
position in this warrior society. Men are involved in and monopolise all the activities in the rice field, from preparing, seeding transplanting,
and weeding, to harvesting and other post-harvest activities, while women raise pigs. Women are required to feed the pigs, to let them in and
out of their closures, or to take them into the closure and even feed baby pigs with their milk, as though the baby pigs were their own children.

At a glance, the introduction of wet rice cultivation among the Dani of Wamena is a success story in the development programme of Irian Jaya.
At the beginning local people sold their rice harvest to newly arrived residents, most of whom are government officials and traditionally rice
consumers. From year to year, the volume of rice sold has been diminishing and, conversely, the local people have begun to consume more
rice which is now becoming a prestigious national staple food. At present, after 10 years, the local people have replaced the sweet potato with
rice as a staple food. The consequence is that the sweet potatoes planted by the women now serve only for feeding the pigs. Therefore the
variety of the sweet potato is limited to the high yield one, without regard to the quality. Although the older generations are familiar with more
than 60 different varieties of sweet potato, today's children of Wamena do not recognise more than a few varieties. It is clear that the adoption
of the sophisticated technology of wet rice cultivation has stressed the economic gain more than the conservation of bio-diversity and the local
bio-environmental equilibrium. The fate of the sweet potato seems to be identical to those of the replaced yam and breadfruit a century earlier.
The threat to the existing biodiversity in the Baliem Valley could also be caused by the massive use of chemical fertilisers and insecticides.
The Javanese transmigrants, who feel the urge to exhibit their success, tend to use modern agricultural facilities excessively. These facts seem
to encourage the locals to follow suit, using chemical fertilisers and insecticides. Although there is no complaint yet about the decreasing river
fish-catch because of insecticide pollution, there is evidence that in the long run bio-environmental disturbance will take place, if it is not
anticipated early enough. What we can observe clearly is that the shrimp-breeding centre initiated by the Indonesian National Research Centre
has failed to establish a shrimp culture because of the premature death of the germs.

Meanwhile, the need for vegetables and other side dishes for rice is increasing, and is catered for by the sacrifice of the sweet potato fields. In
addition, a monetary economic system is spreading among the indigenous people who are obliged to sell their rice for cash to buy the daily
articles which they themselves are incapable of producing. These facts indicate that the indigenous people are now obliged to pay the cost for
the technology that they utilise. Apart from the loss they suffer because of the disappearance of a number of crop varieties, as a result of the
development of rice monoculture planting, they are also losing their ecological wisdom and traditional knowledge of how to preserve their
environment. The introduction of rice and imported vegetables from outside will certainly have an impact on the local bio-environment
equilibrium, and therefore anticipative measures should be considered.

There is a need for the developing countries to really think about the use of biotechnology in rural areas. The use of high-yield rice varieties is
one example from Indonesia of adopting biotechnology to increase land productivity. The Javanese transmigrants who are supposed to
introduce the technique of wet rice cultivation in Irian Jaya are in general accustomed to the use of chemical fertilisers and unnecessary
insecticides. Proudly they demonstrate their rice product to the local people, merely to show the superiority of their cultivation technology.
Moreover, the transmigrants do not hesitate to show their demand for chemical fertilisers, insecticides and high-yield varieties, as a product of
biotechnology, to visiting members of high-ranking governmental authorities. Without any doubt, sooner or later the technique of land-
cropping practised by the transmigrants will be adopted by the local people, without their being aware of the possible impact of bio-
environmental degradation in the future.

The practice of sophisticated land-cropping is a positive measure with regard to the fact that cultivable land is limited and the population is
continuously increasing because of the better quality of life. The application of science and technology to intensify the use of available
cultivable land is a necessity. The transfer of this technology, should not however, disregard possible side-effects on the preservation of the
biotic environment, which traditionally supports the life of the local people. In Java, the mixed farming practices of wet rice fields and fresh
water fisheries were ruined because of the use of chemical fertilisers and insecticides. The ability of the peasants of Java to adopt sophisticated
technology has also been observed among the Dani in Wamena. They not only require mini rice mills, and tractors to transport their harvest,
but also demand chemical fertilisers and insecticides to increase their harvest productivity.
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The development of a monetary economy seems to dominate the life of the inhabitants. This in turn stimulates the ease with which people
accept the new, imported values which place material advantage beyond anything else. This monetary economic value then affects the patterns
of local people's behaviour and their attitudes toward the biotic environment, which are oriented more toward its economic potential than its
social or religious one. The consequence is that people frequently select technology with a view to its incidental material advantage, rather
than to the biotic environment as a long-lasting natural resource which should be preserved. This situation cannot be prevented simply by
directing people to choose one particular crop, and to disregard other, less marketable or cultivable ones, which would, however, support the
sustainability of the biotic environment and the existence of either the natural resource or its environment.

The introduction of sophisticated land-exploitative technology has accelerated the shift from a life of subsistence to a more market-oriented
economy for most indigenous societies. It is certain that the transfer of a technological system should also be accompanied by a change in
either the social or ideological system and related institutions. Many people are really concerned about the possible consequences of adopting
sophisticated land-exploitative technology: people tend to rely more on the most economically efficient crops, such as rice. It is true that for
the Indonesian, wet rice cultivation might be advantageous in the near future, but in the long run it might also be disastrous. A number of
local, original, alternative food resources are being neglected. Most of the outer islands people are now unfamiliar with sago corn, breadfruit,
taro and yam, which were their old staple foods. It is an alarming signal. If we do not care about traditional knowledge and wisdom we might
lose our germplasm resources because of our own negligence, and our fixed idea that modernisation is the only way to save humanity and our
world.

Because of this, the role of biotechnology in developing society and conserving the equilibrium of the bio-environment cannot be neglected.
Research into various indigenous edible crops and the dispersal of the diffused imported edible crops and their technology should be controlled
to avoid the extinction of locally-adapted edible plants, which would mean a decrease in biodiversity. Using its knowledge of bio-technology,
the government is also expected to inform people of the advantages (or disadvantages) to the environment of conservation and to direct them
adequately, responding to the application of a technology which might accelerate the depletion of nature and undermine their own cultural
values and humanity.
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