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In times of the cloned sheep Dolly and the introduction of Monsanto's gen- 
etically modified Roundup Ready soy bean, biotechnology is gradually 
becoming an area of intense debates in politics, medicine, media and civil 
society. It is evident that biotechnology and its applications affect us all in 
fundamental ways, and will increasingly do so. 

Thus, understanding biotechnology in a broad context is one of the most 
challenging tasks ahead of us.  he issues are scientifically complicated, the 
policy framework intricate and research and industrial development light- 
ning fast.And, above all, most issues ofbiotechnology are highly controversial. 
Is it ethically justified to clone a sheep? A human being? What implications 
does the commercialisation and introduction of genetically modified organ- 
isms have on poor farmers in the Third World? What risks are we willing to 
accept when we introduce biotechnologically modified organisms in our 
ecosystems? Will biotechnology enhance or weaken global food security? 

Although the general public often expresses concern about/over the new 
technology, the rapid development of biotechnology is forcefully driven for- 
ward by industry, scientists in the field and most policy-makers.There seems 
to exist a 'discourse' - a general mindset - which takes as its premise huge 
potential benefits of the technology and which sees it as an inevitable process 
of progress. 

Yet, in all fields and all over the world there are critical voices.These express 
concerns over biotechnology's effects on ecology, health and global power 
relations. They are deeply worried about economic, social and cultural im- 
plications on poor people, communities, as well as whole nations and the 
sustainability of the planet. And, they insist on a wider public debate and 
improved accountability from all parties concerned. 



More than a year has passed since the conference Dolly and the Bean took 
place in Lule; in the north of Sweden. In the field ofbiotechnology, a year is 
a long time and a lot of things have happened, both with the technological 
development and the debate in society. It was our ambition to widen a debate 
that has often been a debate between yes and no to the modern biotechno- 

1 ,  - logy. It is our feeling that the contributions to the conference did indeed take 
the discussion a bit further, through nuanced argumentation against the cat- 
egorical acceptance or refusal ofbiotechnology as one thing. 

During the past year, we have also noticed that the debate in  society has taken 
a step towards a more open debate. The European consumers' demand for 
labelling of genetically modified food has made the American farmers more 
reluctant to grow genetically modified crops.This has lead to an intensified 
debate in the US, which has by many been seen as the forerunner in the bio- 
technological race.What we can hope is that this consumer participation in 
decisions that concern their lives will lead to a more responsible and account- 
able biotechnology industry. 

We see these proceedings from the conference as an important contribution 
to the current debate over biotechnology. Even if the presentations were pre- 
pared over a year ago, they seem to be highly relevant in the discussions today. 

The key-note presentations at the conference are published according to the 
conference program, after agreements from the speakers. Unfortunately, we 
have not been able to publish the presentation by Camilla Montecinos on 
Biotechnology and Global Food Security. Her contribution in the panel discus- 
sion is however included. A summary of the discussions is given at the end. 
The contributions are different in character. Some papers were provided as 
papers, others as written speech notes. Most of the presentations are tran- 
scribed from videotapes from the conference. The reader will discover the 
differences in the structure and language of the contributions. 

We wish to thank all key-note speakers for their important contributions 
to the conference and this report.The report has received its final form with 
the help of Interpretrinsics and Marie Sterte.We would also like to mention 
the partners in the organising committee, who have been complementary 
and indispensable in different phases of the work.Vandana Shiva, Research 
Foundation for Science,Technology and Ecology has been the driving force 
throughout the planning. Lena Trojer, IT and Gender Research at the 
University of Karlskrona/Ronneby has been an important link between the 
organisers, and has driven the work in the committee. OUe Nordberg and 
Niclas Hallstrom, Dag Hammarskjold Foundation brought in wider per- 
spectives from outside the academic world.The Department of Gender and 

6 Technology at Lulei University ofTechnology hosted the conference where 



Sara Alander did the practical arrangements for the conference and Christina 
Mortberg had the courage to take the ultimate responsibility for the budget. 
We, Carin Dackman, Centre for Gender Studies and Birgitta Rydhagen, 
Gender andTechnology have taken on the task to finish the work by editing 
the proceedings. 

The conference was made possible through financial contributions from the 
Swedish Secretariat for Gender Research, Lulei University of Technology, 
Sida/SAREC, FRN (the Swedish Council for Planning and Coordination of 
Resarch), NFR (Swedish Natural Science Research Council), RJ (the Bank 
of SwedenTercentary Foundation), SJFR (Swedish Council for Forestry and 
Agricultural Research), TFR (Swedish Research Council for Engineering 
Sciences),KIS (Swedish Consumer Coalition) and the organising institutions 
in Lund, Uppsala, Dehra Dun and Lulei. 

Carin Dackman Birgitta Rydhagen 





Vandana Shiva 

"When I visited the Department of Gender andTechnology, it was immediately 
after the cloning of Dolly and around the time of the first imports ofgen- 
etically engineered soybeans. 

While we were discussing how to make the discussion of gender and tech- 
nology and the social context of technology more concrete and embedded, 
I suggestedYuLet us have a reflection on the engagements at the Department 
around Dolly and the Bean."Very much like biological organisms and life 
forms, that idea took on its own life, despite all odds. It is an absolute delight 
to see all of you here and see the meeting actually take place. 

We hoped for two things: First, that participants would reflect indepth over 
what is, in my opinion, probably the most significant technological change 
with the most far reaching consequences for humanity and all species. We 
need to have a more indepth understanding from all sectors of society and all 
disciplines.We also hoped that Dolly and the Bean would provide a platform 
for dialogue among different interest groups. 

I think we have had tremendous success.We sensed that many decisions about 
biotechnology were not being handled through democratic debate in society, 
and through transparent decision-making. It seems that if opaque decision- 
making becomes the norm in society, then transparent decision-making 
appears to be an aberration when it occurs. 

Of course, some of the key actors who should have been here are absent, par- 
ticularly those who claimed to be the creators of Dolly and of the bean.They 
were invited and great efforts were made to make them come. First they said 
yes, then they said no. 

We are having this conference at the same time as the international negoti- 
ations on the biosafety protocol under the Convention for Biodiversity, 9 



(CBD).They are probably the only negotiations taking place to ensure safety 
and a free forum, countering the assumption that we now live in an age of 
irresponsibility. 

The negotiations are not the only thing happening right now. Great Britain 
is absolutely bursting with this debate. It has become the, most important 
public debate of our times. I am just going to run through news clippings from 
the past few days, as I was in London for the launch of the Freeze Campaign, 
which calls for a 5 year pause and deeper research on the implications ofbio- 
technology on both environmental safety and food safety.This is the kind of 
news about technology that papers never bother to cover. 

"You can't control mutant crops" 
"Ban on planting of modified crops to be extended" 
"2 years ban on planting" 

On  this picture you see all the scientists who created the genetically engin- 
eered tomato, eating the tomato to prove it is safe. 

It is the most important democratic debate of our times. Precisely, because it 
is so significant and so far reaching, it is wonderful that we can pause to think 
more deeply about these questions at a time when society is ready to absorb 
it. We need to reflect more deeply due to the wide spectrum of interests 
involved.They are the interests of farmers, consumers, and scientists and the 
scientific community, on different dimensions. 

The discussion is not just about understanding an emerging technology and 
understanding who controls it. It is a technology that literally, makes a differ- 
ence in our everyday lives. So, even if you are not looking at technology, this 
is a technology that you cannot avoid. 

The way biotechnology is being driven impinges on the most fundamental 
rights of citizens. Hence, feedback from citizens on what kind of priorities 
they have becomes absolutely critical. That is why the conference has been 
organised around plenaries to address these issues and workshops where 
extended discussions can take place. 

The first plenary will look at the perspectives of different groups. It could 
have been broader, with farmers' and consumers' inputs, but I hope they will 

. come through in the workshops. 

.r- Crt 

m : There is probably no other dimension of technology that has such basic 
impact on our daily lives.There are two ways in which this impact is taking 

10 place.The second and third plenaries try to look at, on one hand, ecological 



and health impacts and on the other, property rights.These will be the sub- 
jects of tomorrow's discussions, the presentations of various speakers, as well 
as, the workshops. We are quite pleased to have some of the key players in 
those debates. 

I have learned to not underestimate the role of meetings like this. One of the 
partners in the organising committee is the Dag Hamrnarskjold Foundation, 
which 12 years ago opened this tiny meeting outside Geneva called the Laws 
of Life Dialogue.The last 12 years would have been spent very differently if 
it had not been for that dialogue. It opened a whole new world in my mind 
with such tremendous imperative to engage in this issue. Subsequently, I have 
literally spent the last 12 years obsessed and impassioned by the new property 
rights, life forms, and genetic engineering and what they mean for food se- 
curity and sustainability, as well as, food safety. I am absolutely sure that this 
dialogue will have a long-term broad-based impact on our lives and all the 
lives with which we are in contact. 

I am happy to have you all here. Let us use the next three days for the best. 









Mattias Berg 

First, I would like to say that I am very happy to be here.This is not a polite 
phrase for the organisers, but an actual fact related to what I am going to talk 
about. 

One could say that this is because I published a book a few months ago called 
LifeAfter Dolly which is closely connected with what will be discussed at this 
conference: the risks and possibilities of biotechnology. But this is not the 
whole story. 

To explain, I must go back to June 17,1973. At that time, Maxime Singer 
from the National Institute of Health in the USA and Dieter Soil, a molecu- 
lar biologist atYale University, wrote a letter to Philip Handler, who was at 
that time, the chairman of the American National Academy of the Sciences 
(NAS). Dazzling possibilities were opened up by newly discovered tech- 
niques to manipulate genes. One example was to create a totally new organism 
through so-called "recombinant DNA-technique", where one combines 
hereditary material from several different organisms. This began to cause 
unrest within the research community among the very ones who had carried 
out the experiments. 

In the very first sentence of this letter, Singer and Sol1 stated that they were 
writing on behalf of a great number of scientists in order to discuss some- 
thing very important.What they wanted to know was whether the National 
Academy of Sciences thought that the new science, genetic engineering, 
demanded any "specific actions or guidelines". 

The NAS thought so. This resulted, eventually, in the large so-called "Asilo- 
mar Conference" in California in February 1975.There, 140 molecular bio- 
logists finally succeeded in agreeing on rather strict guidelines for this new 
field of research.What began as a discussion primarily about biological risks 
- for example, the possibility that new, dangerous viruses could be spread 15 



through the recombinant DNA-technique - soon became a more general 
and broader ethical debate about genetic engineering. 

I think, we can say this is one of the few moments in human history when 
the scientific community has devoted itself to massive self-criticism. This is 
the first, and until now, the only time this has happened since the atomic 
bomb was dropped over Hiroshima and threw among others, the father ofthe 
bomb, Robert Oppenheimer, into deep despair. 

The comparison with the atomic bomb is no coincidence. Biotechnology 
and the closely related New Biology are the most controversial sciences, since 
the birth of atomic energy.There are also certain parallels between the birth 
of the cloned sheep Dolly and the birth of the atomic bomb. Both constitute 
different sorts of climaxes of spectacular research progress, which opened tre- 
mendous possibilities, as well as, risks for mankind. 

It is easy to forget all the high expectations for atomic energy. From the time 
when Ernest Rutherford discovered radioactivity at the beginning of this 
century, to the gigantic Atoms for Peace Conference in the 1950's to the ad- 
amant belief in the indispensability of nuclear power, which still dominates 
our modern economy, at least, here in Sweden. All this was in fact, inter- 
rupted only temporarily by the bomb over Hiroshima. 

Like atomic energy sometime in its early youth, say the thirties; the future of 
genetic engineering seems to be full of dangers and expectations, which must 
be weighed against each other.Where certain people in genetic engineering 
see, for example, new possibilities to cure previously incurable diseases and to 
produce food and medicine at a radically lower cost, others see only genetic 
abnormalities and ecological collapse.Then we have the whole ethical ques- 
tion. Is it right to manipulate creation in this way? What kind of new world 
order is emerging in pace with these genetically manipulated crops? 

These are some of the problems and this is what we are here to discuss, not 
all the unproblematic and fantastic sides of the biotech industry. The prob- 
lems seem to be difficult, in certain cases, impossible to solve.Therefore, we 
must begin to get them aboveboard right here and now. In comparison with 
the Asilomar Conference in 1975, there is here a broader perspective repres- 
ented: not only natural scientists as then, but also, public officials, environ- 
mentalists and media people. 

so 
h hope and believe that the conference "Dolly and the Bean" will be an 
' opportunity for the scientific community to discuss the risks and blessings of 

genetic engineering properly, that the actors themselves, get used to exam- 
16 ining difficult ethical questions as openly and unbiased as possible. It has now 



been over twenty years since the Asilomar Conference and much water has 
gone over the dam since then.What was then a newborn genetic engineer- 
ing is now at least a teenager. 

Moreover, what I think is the most important of all, these difficult questions 
need to also appear on the non-scientific agenda throughout the world, both 
in the northern and the southern hemispheres. Sooner or later, the future of 
biotechnology must become a political question. In the same way another 
extremely complicated scientific application, nuclear power, became an 
example ofhow the public is forced to take a stand on a typical "expert prob- 
lem" through the referendum in Sweden in 1980. 

Concerning genetic engineering, Switzerland was the first to have a referen- 
dum in the Summer of 1998.Then, the public took a stand on a strict law 
proposal.The question was "yes" or "no" to stop three central activities within 
the New Biology. 1) The creation of all kinds of transgenic organisms. 
2) Patents on living organisms. 3) Release of genetically manipulated organ- 
isms into nature.The result was a definite "no" to the restrictions, by about 
two-thirds of the votes. Therefore, they can continue, just as before in this 
country where the biotech industry is one of the really big ones, especially 
concerning export, with the gigantic company Novartis in the lead. 

But the question was at least raised. Holland has already forbidden all kinds 
of transgenic cattle.The political process is getting started. 

That is the most important. Everybody must discuss the possibilities and risks 
of biotechnology because nobody has an inkling of what the consequences 
can be.Those who say they know only show that they don't know anything 
at all. Chaos theory often speaks about theabutterfly effect", how a very small 
change in one part of the system can cause enormous changes in another part 
of the system.The name comes from the idea that if a butterfly flaps its wings 
in one place in the world, this can cause a tornado in another part of the 
wor1d.A similar model could very well be applicable for the possible effects 
of massive genetic engineering on the ecological system. 

But after all, what do I know? I am certainly no expert. However, after ten 
years as a journalist writing about culture in a daily newspaper and now as an 
editor of a more politically-oriented magazine, Moderna Tider, I began, 
during the Winter of 1997, to take a more professional interest in The New 
Biology and the closely related biotechnology. 

It began with the birth of Dolly, the news about this event, and about all the 
breakthroughs following in its wake. The media had suddenly turned the 
spotlight towards The New Biology.This was all so amazing and the reports 17 



so incoherent that it seemed to demand a broader interpretation, a larger per- 
spective. First, there were Ian Wilmut's cloned sheep at the Roslin Institute 
in Scotland. Then, there were Jonathan Slack's headless frogs at the Univer- 
sity of Bath in England. Slack clearly stated that these were a step toward 
headless human beings for use as organ banks for transplants. 

But what does all this actually mean? How would this influence me as "an 
ordinary person"? What are the wider implications for society as a whole? 
How will our attitudes to eugenics, (mental refinement), change when it 
becomes a matter of course to "refine" everything else on a genetic level: 
food, micro-organisms and other mammals? When does it become a more 
conscious decision NOT to genetically manipulate than to do it? How far or 
how short, will the distance then be to us? How much can we change nature 
without it being turned into an something artificial, created, and planned by 
human beings, exclusively for their own needs? Even if one is not religious, 
which I am not, there are difficult moral problems here. The relationship 
between genetics and gene-ethics is extremely complicated. 

But what person or persons could have some answers to these questions?And 
where could one find them? 

A few years earlier the photographer, Mats Petersson, and I worked on a 
somewhat similar project. In the Autumn of 1996 our first book was pub- 
lished, Japanese Signs.This dealt with the relationship between technique - or 
rather, high technology - and culture. How such an extreme "digitalisation" 
and urbanisation as exists in Japan influences a society so basically traditional 
as the Japanese.The idea was to scrutinise the "future industries" in Japan, the 
core of the global information society. 

I am certainly no expert in this field either. The simplest way to describe 
myself is as a humanist interested in natural science. The breach is perhaps 
deeper than ever between these "two cultures", as C.P. Snow called science 
and humanism in his famous lecture in 1959.This means that very few people 
can and will discuss technique in a broader cultural context, which I noticed 
in the Japan project. 

Possibly even fewer are interested in discussing science in a broader, more 
"humanistic" perspective, which I noticed in my project about The New 
Biology that eventually resulted in the book, Life After Dolly. 

60 
m e r e ,  as in the Japan book, I chose to come from the outside into a world 
' largely unknown to me.This is no coincidence, but possibly somewhat of a 

credo for me, a principle.There is a value in NOT being an expert. One asks 
18 other questions, sees things for the first time, and thereby becomes a little of 



journalism's classic "informed representative" of the public. I repeat: We all 
will need to discuss genetic engineering. Experts, as well as, non-experts. I 
now find myself almost exactly between these two categories. 

What then, did I do in the Dolly-project? Whom did I meet? Well, first of all, 
those involved in the biotech industry, - at present one of the world's most 
spectacular scientific, as well as, commercial fields. 

The idea was to visit the global research front, primarily within the New 
Biology, the foremost scientists or industries with the most controversial 
experiments, those who "go to extremes" and thereby, make good objects of 
discussion. I wanted to really listen to what they said about their work, see 
with my own eyes, and then report back to the general public what was inside 
this strange closed world of the most controversial science of our time. And, 
in addition, where one is seemingly unaccustomed to being scrutinised as 
having any kind of power. 

The questions were enormous and very complicated for a lay-person like 
myself. I travelled here and there in the world, back and forth in the myth- 
ical and authentic history of science, and in the end the answers were roughly 
as diverse as the book, Life After Dolly, itself. Any similar book, a mixture of 
interviews and debate, of reportage and essay, is something I haven't seen on 
this subject as of yet. I dare say, that very few non-experts have seen as much 
of the New Biology's inner core. Mats Petersson and I documented, in text 
and photo, people and milieus in what felt like a worldwide biotechnical 
brotherhood. 

Among others, I interviewed the developmental biologistwalter Gehring in 
Basel, Switzerland. By mixing DNA from mouse eyes with the genes of fruit 
flies, he creates fruit flies with eyes all over their bodies. With other forms of 
genetic manipulation, he creates fruit flies with wings growing straight out 
of their eyes or with legs coming out of their heads. 

I also visited the first person to acquire a patent on another living organism. 
The biochemist,Ananda Chakrabarty, created, in 1980, a sensational preced- 
ent through his patent on a micro-organism that could "eat" crude oil and 
thereby clean up after environmental catastrophes.The case went all the way 
up to the Supreme Court, where the verdict became the very signal for the 
start of the entire international biotech industry. 

Another "stop" was the company, Organogenesis, in Massachusetts, USA, 
where the first artificial skin tissue approved for clinical use was made from 
the foreskin of circumcised babies. One single foreskin is said to give the 
equivalent of six American football fields of artificial skin tissue only one- 19 



hundredth of an inch thick. At Genzyme Transgenics' company farm for 
transgenic goats, also in Massachusetts, USA, goats are given human genes, so 
that they can yield human protein in their milk to be used as medicine. A 
single such transgenic goat is worth between two and five million dollars. 

Money is absolutely central in this connection. One. of the most special 
aspects of this very special research field is its dependence on commercial 
industries. Never before has any science been so industrialised from the very 
beginning. The question is also, whether any other science is so dependent 
on money, so steered by commercial needs and desires, rather than scientific 
or ethical consideration. In Sweden one seldom talks about that. 

On the wider, international scene it is all the more expressed or at least 
implied. Above all, the American biotech industry is rolling in money. The 
researchers, themselves, sometimes feel this to be a problem. Stephen Squinto 
is one of them. 

He is the vice president of research at Alexion Pharmaceuticals in New 
Haven, Connecticut, USA, one of the companies on the forefront of the 
world in the field called xeno-transplantation, possibly the most discussed 
area within the entire New Biology. This involves being able to transplant 
organs from other species, often pigs that have been given human genes, into 
humans. Because of the global scarcity of organs, this is considered to be one 
of the most lucrative scientific industries of the future. 

Stephen Squinto spoke during the interview about a hard and somewhat 
rigid Wall Street-mentality within this field: one must show growth once 
every quarter, otherwise it isn't good enough. The first modern biotech 
company, American Genentech, set a Wall Street record which still holds, 
when it was introduced on the stock market only a few months after Ananda 
Chakrabarty's patent was approved by the Supreme Court. 

Money pushes the development forward too fast for thought and discussion 
to keep up. Everything that is possible to do seems to be done sooner or later, 
however risky or problematic it may be.Even though many researchers have 
assured others and me that there is absolutely no reason to clone a human 
being, that still seems to be on its way.The reasons could be commercial - 
because fertility clinics, above all in the USA, are lucrative actors - or possibly 
only to break a kind of record and be the first to carry out the scientific ex- 
periment that has the highest "science-fiction-factor" of all. 

' Only nine months after the news of Dolly's birth, the New York Times' 
famous science reporter, Gina Kolata, wrote that the opinion about human 

20 cloning had changed drastically from reluctance to interested curiosity in a 



number of fertility clinics she was in contact with. The strange American 
doctor, Richard Seed, has formed a little group of people who are interested 
in cloning themselves. He will start with himself. The latest reports from 
Korea also show that human cloning may very well be a reality within the 
fairly near future. 

Many of the researchers are saying that gene technology and its applications 
are carefully supervised by public decision-makers, that we can rest secure in 
this political control. To me, it doesn't feel that safe. The recent scandal in 
Scotland, a researcher first was fired from a biotech company for his alarming 
reports about the dangers of genetically manipulated food, then was strongly 
supported by prominent independent scientists who had examined his find- 
ings and found them convincing, shows that things are more complicated 
than that. Not to mention the very recent trial in Britain against Zeneca for 
not having kept to safety regulations during a field-test with genetically 
manipulated organisms. 

The general conclusion from my project is somewhat similar.Very few of the 
researchers involved were really interested in discussing ethics in an open and 
self-searching manner. They all said, these are very important questions. We 
must really discuss them, but not here, not now, and not by us. Everybody 
passes the question on. Researchers say that the political authorities should 
regulate their activity, but when the authorities try, they often get stuck in a 
network of definition problems set up by scientists.The fact that, after the 
news ofDolly's birth, President Clinton was not even able to forbid the most 
controversial experiment within the New Biology, the cloning of humans, is 
an excellent example here. 

But who then, are to decide on these questions? The uninformed public or 
their representatives, the politicians? Or  experts, the researchers themselves, 
with their vested interests? The natural scientists or the "two cultures" to- 
gether? How will all these different groups begin to talk with each other in 
earnest? How can a dialogue come about? 

Well, for example, through a conference like this one. Let us look at this as a 
first step towards that vital dialogue, towards the public becoming more 
knowledgeable through increased publicity and a wider discussion, as well as, 
the experts becoming more "public". Here is where we come back to the 
Asilomar Conference and its prehistory. In different connections, not the 
least in the last chapter ofmy book, LifeABer Dolly, I have suggested that such 
a spotlight on the problem, a new Asilomar Conference, is the only way for- 
ward. 



We are also back to the comparison between atomic energy and biotechno- 
logy. When I visited Ananda Chakrabarty, the first person in the world to 
acquire a patent on another living organism and of the highly involved actors, 
he explicitly compared his own discipline to nuclear physics. Both these 
sciences, he said, combine great possibilities with great risks, he used the 
terms "good use" and "bad use". 

It is this rather simple distinction that we have come here to, in earnest, start 
a very complicated discussion about. As I said, in the beginning, I am very 
happy about this opportunity. I think everybody should be - even those who 
are not here. 



Martha Crouch 

I would like to answer the question brought up in the introduction, namely 
why more scientists who are actually involved in genetic engineering and 
biotechnology do not have a deep critique of it. Why are these only debates 
about some of the finer points? Why are there not more in-depth questions 
from the research community involved? 

Although I cannot speak for all the researchers involved, I did that kind of 
research during the decade of the 198OYs, so I have a little bit of insight. My 
insight stems particularly from the fact that some of the research I did then 
still applies in controversial ways. 

I will show how the discourse of biotechnology, the way in which organisms 
are viewed by researchers manipulating genes, can predict what types of 
applications would result from that. I would also like to speculate about why 
it is difficult for people involved in that research to get to a deeper level of 
critique. 

T h e  mechanistic view 

In 1975, when the first reports of genetic engineering came out, I was a gradu- 
ate student studying for the preliminary exams for my Ph.D. atYale and a 
group of us students met to study. One of the students came running in with 
this scientific paper and saidY6'They have transferred a gene from one organism 
to the other, and it is making protein, and this is going to change the world." 

While other students went on about how scientists were going to take genes 
from fish and put them into corn, I did not believe that there would be that 
much reason to do that. I also did not think that research would move so 
quickly. Surely there would be problems. Frankly, I did not think I would live 
to see the day the technology would be widely applied. My predictions were 
wrong. 23 



Therefore, I am surprised at what has happened, particularly in agriculture. 
Changes in agriculture are extremely important, because the relationships we 
have; with our domesticated plants and animals; with the soil in which we 
plant crops; with the water that is used; with the various types of forestry; and 
other activities involving plants and animals, are the main ways in which 
modern humans interact with nature. Our hands are in the dirt at that point. 

Therefore, it is that interaction that determines our relationship with nature 
more than any other, a relationship that is strained and underestimated.There 
is mass extinction of species, with diversity decreasing everywhere. This is 
important, because whether we know it or not, we depend upon biodivers- 
ity for everything in our lives. 

The interaction that biotechnologists have with organisms is one of an en- 
gineer to a machine. This mechanistic approach towards dealing with living 
organisms has been going on for quite a while, at least since Descartes, but it 
has been increasing in its completeness until now. Often today, the machine 
metaphor is used to describe an organism, as if the machine was the ordinary 
state 0fbeing.A brain is said to be like a computer rather than the computer 
being like a brain. When you talk about what the mechanistic world view 
means applied to organisms few people even react, because it has become so 
much a part of our lives. 

In biotechnology, we think about the organism as if it was a complex, yet 
explainable collection of parts, which can be taken out, manipulated, and put 
back in, even between species. We expect that the organisms themselves, after 
they have been engineered in that way, no longer have their own impulses, 
their own life, or their own path through life and evolution. Instead, they are 
now in our charge. Even if we have only changed one of their genes, we can 
prevent them from reproducing freely.We can own and patent them. 

It is problematic to apply that linear logic of cause and effect to organisms, if 
I change this, this will happen and it will stay that way. That happens if you 
think of a machine, but animals and plants are not machines. As organisms, 
they change, reproduce, and they have their own trajectory through evolu- 
tion. I personally think, that it is dangerous and incredibly arrogant to even 
want to take over that function for other organisms, because I do not think 
we are intelligent enough.The system has a deep intelligence that we do not 
understand. 

5 

As a biotechnologist, though, I cannot begin the process of genetic engin- 
eering unless I can define the organism and the problem in terms of short 
sequences of linear logic that one can manipulate and change. 
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T h e  practice is the theory 

There is a correspondence between my own research and some of the ap- 
plications I have seen come out of it. My main point is that the practice of 
biotechnology, what scientists are doing when they study genes and gene 
expression, is the same as the theory or the discourse of biotechnology.The 
way in which something is known will determine how it will be used. 

My own research was on seeds, as I have always been interested in plants and 
their reproduction. I was studying how seeds grow and develop from the 
fertilized egg up to a full grown and dried down seed that is matured.The 
details are not important, except for the way I was thinking. Think about a 
life cycle of an organism. Because it is a cycle, you can start anywhere. For 
example, start with a fertilized egg which grows into an embryo which 
changes shape, forms a seed, germinates into a plant, makes a flower that has 
a fertilized egg again.This continues, from generation to generation. 

I was interested in the sequence of events from the early embryo to the 
mature seed. As a molecular biologist, I thought that there must be specific 
genes in the plant that are making particular proteins required in order to go 
from one-stage to the other. We think about it as a controlled circle that is 
internal in the plant. It may be influenced by things from the outside, but the 
cause of various effects comes from inside, from the genes. Philosophers of 
biology talk about how our culture of individualism is expressed by this idea 
of everything coming from the inside. We really like the idea that genes are 
the control centers, so it fits with our culture to study it this way. 

I was going to look for gene A, which caused gene B to make a protein, which 
is called a cascade of genes and effects.The peer-sanctioned way to do that is 
to break this cycle apart.You can use either X-rays or mutagenic chemicals 
to cause mutations that stop the embryo from going through the cycle at spe- 
cific stages, or you can use metabolic poisons that block development at 
characteristic places. So you end up with embryos that do not go further than 
specific stages before they die.The idea is that you can reconstruct the se- 
quence of events that go on in a cycle by breaking it apart into individual 
steps that are controlled by a linear 1ogic.You study it by destroying it. 

Many of the mutations are quite grotesque.They would not bother most of 
you, but it bothered me a little because I was so attuned to plants. But you 
would be upset by similar experiments on animals, like frogs with legs sticking 
out of their heads. It would hit you a little harder to see that. 



As graduate students, we were trained to not worry about this.This was the 
only rigorous way to study growth and development.The idea was that once 
you understood each of these steps you could put the whole thing back 
together again. 

In terms of what the cycle looks like, it is now no longer a cycle. It is a line 
with step A, step B, and step C. Now you think in a linear way instead of a 
circular way.This is the kind of research that I did, and it is very cornrnon.You 
isolate the genes with the mutations, and then you ask what it is about the 
gene that makes it be expressed at this particular time and no other time.You 
take the gene apart, in a very similar way that you took the cycle of the seed 
apart, and you essentially ask:"what part of the gene, if I remove it, makes the 
gene express in some other place? If I remove a little part of the gene and stick 
it on to another one, can I get it to make that protein in the embryo instead 
of in the place that it used to?" It is the same logic for studying the regulation 
of the genes as it was for dissecting the life cycle. 

You end up identifying many genes.You determine which part of each gene 
allows it to act only during this time of the embryo development.You can add 
that little piece on to some other gene to make that gene only express during 
this time of embryo development. Mixing and matching in this way is the 
basis of genetic engineering. 

The terminator technology 

As a basic researcher, I was only interested in the answers, in analyzing the life 
cycle in more detail to figure out what the steps were from one point to 
another.But what I want to show you is how this same way of thinking results 
in applications that break the cycle of life and turn it into a 1ine.Applications 
that break the complexity of the organism with its entire interaction with its 
environment and convert it into a linear logic of cause and effect where the 
gene is the cause and the effect is some protein, are the results. 

Such explanations lend themselves to manipulation through corporations that 
would like to have organisms be machines. Machines can be mass-produced, 
they can be patented, they can be owned, they can be controlled, and the cor- 
poration can have that control. A patent that was recently awarded to a seed 
company in the United States and the Department ofAgriculture is a case in 
point. 

Â¥ 
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With the information gathered as I have described, and as a confirmation 
of the pattern of cycle breaking, a procedure to sterilize seeds has been de- 
veloped.The company that received the patent prefers to call it Technology 
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(RAFI), who has been protesting against this technology, dubbed it Termina- 
tor and now few people call it TPS. 

Why would a company find it desirable to create plants whose seeds die? 
Basically, the plan is designed to prevent farmers from saving and planting the 
offspring of genetically engineered varieties.Today, a farmer who buys gen- 
etically engineered seeds has to sign an agreement that they are not going to 
save the seed at the farm for next season.This ensures that they will go back 
to the company every season to buy their seed.Through this agreement, the 
company will more rapidly get back the money spent on research and devel- 
opment, thus continue to innovate.There are quite big ads in the agriculture 
trade journals that say it is not fair to anyone to save this seed, because then 
the next technology cannot be developed and everyone will lose. 

The biotechnology companies are hoping that farmers will just simply obey 
the rules. I heard that in Sweden, farmers probably would obey the rules. In 
the United States, some may not. In fact, the companies have already fined 
hundreds of farmers for saving seeds from genetically engineered varieties. 
They even send detectives out in the fields to look for saved seed. Companies 
worry about places like Bolivia, Peru, India, and Africa where they are con- 
cerned that people do not respect property rights the way people supposedly 
do in the United States. 

Therefore, patent owners would like to build in a way that prevents farmers 
from saving seeds. WithTerminator technology, the plan is to take their gen- 
etically engineered seeds and add a set of genes that are activated when they 
sell the seed to the farmer to result in mass suicide of the next generation 
seed.The company grows a seed with, for example, a gene for herbicide resist- 
ance, multiplies it so that they have enough to sell, then right before they sell 
it to the farmer, they activate the terminator gene sequence. 

At that point you would switch from a cycle to a line, and the plant would go 
through stages from seedling to mature plant to seed, and then the new seeds 
would die.All the seeds would die.The farmers would be able to get a crop, 
but would not be able to plant the seed later on, because it would be dead. So 
you convert a cycle to a line in a very specific place in the seed cycle. 

How do they do that? At the behest of the Edmonds Institute, I have written 
a more detailed paper explaining how that is done. In short, they do it by 
using the kind ofknowledge that my lab generated when we studied seeds. I 
was thinking this way in my own research, so let us return to my research 
here. The last kinds of genes that we identified were activated late in seed 
development. The seed grew all the way through its sequence of develop- 
ment but late, very late, there was a gene that was necessary for the seed to 27 



continue to mature. Let's call it gene C. In gene C, we found a little sequence 
that directed the activation of gene C late in seed development.We described 
the DNA sequence, published it, and then anybody could use it.A handful of 
other labs were describing similar genes at about the same time. But I could 
not imagine who would want to apply this kind of information. 

The companies making terminator seeds want to use these DNA sequences. 
They plan to take that little piece that was responsible for activation in seed 
maturation, put that next to a piece of DNA with a toxin protein code, and 
then put the hybrid gene back in the plant. Now, the plant would merrily go 
along making seed and get to late maturation, where all the signals would be 
ready to activate this gene C that it would normally need for its own pur- 
poses. Instead, that activation now causes a poison to be made, which kills the 
seeds. 

We basically used the mechanism of the seed's own purpose of development 
to break the cycle late in development. 

Ifyou think about how this was studied - thinking of the organism as if it was 
a machine with linear cause and effect sequences between genes and pro- 
teins; breaking the cycle into steps; thinking that you can learn about the life 
of the seed by destroying that life at specific places; breaking it into a line; 
having interchangeable parts that can be mixed and matched - you end up 
with Terminator technology. 

It is exactly the same logic, exactly the same way of thinking, and something 
that is quite dramatic. For the last 10,000 years of interacting with domest- 
icated plants, we have been trying to promote that cycle, not break it. We 
wanted our plants to be fecund; to be vibrant reproducers, but now self- 
fecundity is in the way of profit. So the practice is the theory, the way in 
which something is known determines its use. 

Most scientists who are trained to think about life as the sequence of gene 
expression events might worry a little bit about some of the details of the 
Terminator technology.They are not going to be outraged though, because 
breaking cycles is the same thing that they do in their research. It is not 
strange to break the cycle of life, because we do it every day. Neither is it 
strange to use toxins.We have been using toxins and mutants and so forth. So 
the whole way of thinking is not very threatening to most biotechnologists. 
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I have gone out to discuss some of these issues with my friends, most ofwho 
are not academics or not involved with biotechnology, but many ofwho are 
farmers. I work at a farmers market. I talk with them about these things and 
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to change the sacred cycle of life, for profit? There is an immediate reaction, 
even without knowing any of the details. 

I described the same thing to my colleagues at the biology department, who 
are good people, and who do this kind of research on a daily basis on a basic 
level of the kind that I was doing. They say that "Well, nobody has to buy 
these seeds". You may convince them that some of the details are problem- 
atical. But there is no gut level of concern.They say, "What toxins are they 
using? That is actually clever, maybe I can use that in my research". 

That is the reason I quit doing research altogether. I did this kind of research 
in graduate school, and then in my own lab up to the 1980's. I did some con- 
sulting just as the industry was taking off. But I quit when I started making 
these kinds of deeper connections.There has got to be a way to interact with 
seeds that does not break the cycle. On Sunday at the last session, I will be 
talking about that and the responsibility of the scientists. I will talk about 
some alternative ways of researching, a different practice and a different theory 
for actually doing research, where we can still get interesting and important 
information about seeds, plants, and other organisms without having to pro- 
pel our thinking into destructive applications. 



Mans Ehrenberg 

I would like to offer you some perspectives on biotechnology. But first a 
rhetorical question: What are scientists doing with state of the art biotech- 
nology ? 

The answer is, in short, trying to make proteins with new properties. In a sort 
of Darwinian game in the laboratory we make billions and billions of vari- 
ants and pick the ones that seem to work.This is sort of a hallmark of evolu- 
tion, from millions of millions of years to a couple of days in test tubes. 

We are also interested in using the same type of technology to make new 
types of antibiotics, since we are in a crisis due to the development of resistant 
strains of diseases. In many cases we have no ways of curing dangerous diseases 
today. However, in all fairness, gene technology has been more successful in 
diagnosing than in curing diseases. 

Compassion as a driving force 

I would like to begin with a perspective on cancer and other life threatening 
diseases. 

When we try to cure cancer with the technology and medicine available 
today, it is a gamble.We do not know if the treatment will kill or cure the pa- 
tient.What is lacking is a cure, a medicine, a drug that specifically attacks the 
proliferating cancer cells and leaves the rest of the body untouched. When 
we use chemotherapy, we attack the immune system. Many patients cannot 
handle this and die. 

A friend of mine got cancer five years ago. I always thought he would survive. 
Four days before he died, just a skeleton, he spoke of his vision. His idea was 
to relate gene technology to medical problems when teaching biology stu- 
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dents, so that early in their lives, they would see what this technology could do. 
I was amazed. His interest, with only four days to live, was problem solving. 

One of the reasons we should be very careful when we criticize gene tech- 
nology is that aspect of compassion. If we are careful about how we handle 
this wonderful instrument, we can criticize with a clear mind and a clear per- 
ception. 

The other topic I want to raise concerns the HIV virus. In  Sweden, it is 
recognized as a problem, as a disease, but it is not wide-spread. In Kenya or 
Tanzania, for example, the situation is different. People die in great numbers 
in certain areas. 

The HIV virus has sort of magical properties. It changes its phases very 
rapidly. It evolves one million times faster than humans and it is so fast that it 
tricks our immune system. I believe that in order to find truly effective cures, 
we need more fundamental research in molecular biology in general and 
around viruses in particular. 

Another life threatening disease is tuberculosis. In the prisons of Russia, many 
people die from tuberculosis today.They were not vaccinated and they do not 
have access to antibiotics. Here, gene technology is maybe not the only way, 
but certainly the best and safest route to save human lives. 

I believe compassion drives scientists, as well as, other people to use gene 
technology. 

Social structures for technology 

When we think about technology, we have to understand that technology has 
to interact with our own social structures. We have to make sure that it relates 
to the way human beings operate. 

The so-called Green Revolution created a lot of hope in the 60's and 70's. 
The plant-breeding program was to make the starving developing countries 
rich and put an end to poverty. What actually happened was that yields in- 
creased tremendously in many cases, but it did not solve the other problems. 
The poorest people, those with very little land or no land at all, did not bene- 
fit from this. 

Now trans-genetic plants promise to do the same thing, perhaps even more 
efficiently. But we have to remember that a technology by itself is not going 
to solve the problems. 
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In connection with this, the Grameen Bank, was so unexpected, unconven- 
tional and perhaps miraculous. The founder of this bank, Dr. Muhammad 
Yunus, started in the 70's to think about why the people of Bangladesh were 
so poor, when they worked so hard and earned so much money. His conclu- 
sion was that they were exploited to their bones by the banking system and 
lost 90 per cent of their income. His next reflection was:What would happen 
if these people could get reasonable bank loans? He realized that it would 
drastically improve their lives. 

He came up with the concept of the Grameen Bank, which now encompasses 
2 million households in Bangladesh and continues to grow. It transforms, on 
a micro economic scale, the lives of the poorest.Today, 94 per cent of the loans 
go to women.Yanus found that giving loans to women was most successful. 
When he gave loans to men the money was 1ost.Through experiments and 
trial and error he learned from experience and realized this was the best way 
of achieving change. 

When we think about new technologies and their successes, we have to con- 
sider the example above. We have to understand the importance of grass- 
roots reforms so that people themselves get a chance to fix their 1ives.They 
have the means to improve their lives. Contrast this to other ways, where you 
give from above or let the Philosopher King decide how everything should 
be planned.This has consequences for how we think about society and gene 
technology. 

Honesty and clear communication 

Undoubtedly, there are failures in science.There are scientists who work for 
evil purposes, out of greed, delusion, who manipulate, and commit fraud. 
However, the important thing is that scientists are trained to throw our favor- 
ite hypotheses out the window, and in order to interpret their experiments 
they have to be absolutely honest. If scientists become evil or destructive, we 
have a problem ofpartial science, i.e. a scientific attitude that stays in the labora- 
tory and does not extend into the social context of science. My suggestion 
is to expand the basic concept of good science, with its honesty and clear 
communication to much broader areas of society. 

Critique of biotechnology - a problem el/comrnunication 

Y 
In the context of communicating about biotechnology, I think that we 

Ll should be very critical and I agree with your opening statements here at the 
B 
3 conference. On  the other hand, we have to be careful not to base the debate 

on ignorance, senseless fear, or hope not founded in reality. 
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We have a fundamental problem in this and many other fields. People are mis- 
informed and very often for no reason, get scared. However, newspapers sell 
better if they scare people. Journalists seldom take responsibility for this. 
Sometimes they do not care; sometimes they are ignorant or believe they are 
doing a good thing. Quite often fear leads the public to criticize the wrong 
thing and not the thing that they should criticize. This often has disastrous 
consequences and high costs in human suffering. 

One example, which might be controversial for this audience concerns pre- 
serving food with radiation. For instance, food products can be preserved and 
transported between different parts ofAfrica, where traditional freezing and 
transport methods are impossible. 

Preserving food with radiation is forbidden today.Why? Is radiation danger- 
ous? Is it because of Hiroshima or Nagasaki or because we invented the 
danger? Radiation, (as a means for preserving food), is one of the most well 
investigated techniques and has always been absolutely harmless. So we avoid 
it by unmotivated fear. That is, of course, our choice. However, when we 
make that choice, we should consider the consequences. Namely, people will 
die, because they do not get food. Preserving food by radiation can be a way 
to get food to people in places where they do not have enough. 

We always have to look at the alternatives. In Lithuania, they are powdering 
the country with DDT today. It is horrible, because it destroys the animals 
and the children. Why do they use DDT when they know it is dangerous? 
Their answer is "This is the only thing that we can afford". 

If you think about the horrors of trans-genetic plants, you have to put it into 
perspective. What are the consequences of saying no to trans-genetic plants? 
What are the alternatives? The only alternative for poor people may be DDT. 

Information to the public 

With respect to the question of this conference,you may think, this is a lousy 
scientist who is talking about experiments, but where are the experiments 
that put science in its social context? 

I have done a lot of experiments within the field ofbiotechnology. However, 
the question of disseminating information to the public has made me des- 
perate. I have tried utilizing daily newspapers as well as periodicals.The pos- 
sibility to create a more permanent presence of the scientific perspective and 
knowledge based on facts seems remote. Once an editor-in-chief said that, 
"the belief that we could achieve something by properly informing people is 
old fashioned.That was tried long ago and it is really nothing we should do". 33 



How then, can we reach the public with complicated questions in gene tech- 
nology, energy supply, environmental care, etc.? With that question in mind, 
a few colleagues and I are now working on a scientific library for society.The 
idea is to make an Internet-based library that takes up scientific issues of a 
public interest. Gene technology is certainly one of those issues.The library 
will be organized into different levels, from basic information to advanced 
knowledge of an issue written in layman's terms. I hope that we will reach 
everybody from school kids to people in the parliament. 

In order not to distort reality, either national or international experts should 
referee it. It is my hope that knowledge, obtained in the best way we master 
with today's methods, will eventually form the basis for democratic discus- 
sions about what the society should do next. I do not argue that scientists 
should decide what to do, but they should use their professionalism to make 
high-quality data-sets available to the public. 

When I talk about information, I often get the answer that true and accurate 
information is impossible to obtain. Information is manipulated, a matter of 
personal opinion and interest, I am told.That is to say, one often claims that 
there is no way to describe reality. I do not agree with this. It makes a differ- 
ence to study something with the best methods and expertise available and 
then present it openly for criticism. Compared with pure lies or manipula- 
tions by politicians or people who are totally ignorant, there is a significant 
difference. 

Although we can never reach the absolute truth about what the risks ofgene 
technology are, we can do a thousand times better than we do today, both in 
figuring things out and in communicating the results to the public. 



Bo Ekstrand 

Background 

Gene technology is used for the development and production of pharma- 
ceuticals and fine chemicals, and it is the basis of modern biotechnology. 
When the commercial farming of GMO-crops accelerated in North Arner- 
ica, a few years ago, some products were developed for the European food 
market and introduced or approved for marketing in, for example, the UK. 
Suddenly, the European food industry discovered it had to deal with flows of 
bulk raw materials, containing a controversial component for which there 
was no functioning legislation pertaining to gene technology in  the EU. Soy- 
beans and corn were approved before the Novel Foods regulation was in 
force. Now there are many more genetically modified crops produced such 
as, oilseed rape, cotton, and vegetables. 

In the US, the development of genetically modified crops had been going on 
for many years, and producers and consumers there were more acquainted 
with GMO's, than in Europe.All of a sudden, consumers in Europe raised the 
demands for separate handling, labeling, and more extensive risk assessment. 

SIK, (The Swedish Institute for Food and Biotechnology), was founded 50 
years ago to support the Swedish food industry. Both the government and 
food industry associations finance us. We have members from the retail, 
pharmaceutical, and agricultural sectors. We try to solve problems for the 
industry, be neutral, and to be a forum for discussion.We try not to take posi- 
tions, but we see the problems and what is going on in the industry. 

SIK has been coordinating a round table project in Sweden among industry, 
retailers, farmers, seed companies, and in the past year, consumer organiza- 
tions.The group meets every second month to discuss the problems of gene 
modification and food production. In 1995, we were asked by the industry to 
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start this discussion group.We actually tried to have a meeting on this in 1993, 
but only five or seven people were interested and the meeting was canceled. 

One of the main tasks for this discussion group has been to create a common 
language for all sectors. When we first started, retailers, for example, would 
put up signs that said, "no genes in this shop". However, if analyzed critically, 
an ordinary citric acid is produced from genetically modified organisms. 

The modern biotechnology that we talk about is a broad field.We wanted the 
discussions to focus on gene technology, yet did not want to include the 
entire field of biotechnology. It is too broad, with old traditions and new 
developments. 

Genetically modified microorganisms are already used in the contained 
production of additives and processing aids, but the step to release GMO- 
crops in the fields raised ecological concerns. 

From the start, we had a feeling that consumers thought gene technology and 
food did not belong together.They immediately started a debate on the 
subject. Many people were surprised that gene modification could be applied 
to food production at all.The food industry in our part of the world has actu- 
ally been put on "the bench of the accused", yet it did not and scill does not 
know why. The industry is producing the same food as yesterday, with the 
same raw materials, ingredients, standards of quality, and analytical methods. 
Suddenly, it was accused of hiding something from the consumers. 

An exception to this is in Britain where tomato puree is produced from 
genetically modified tomatoes. It is labeled and clearly presented to the con- 
sumer as genetically modified. 

Labeling as a tool to enable a well-informed consumer choice, not only takes 
personal risk into account, but also includes ecological and socio-economic 
aspects. 

One aspect that has been very important for the problems is that most of the 
early examples of gene technology dealt with herbicide and insecticide tol- 
erance, bacteria resistance, and agricultural traits.These may have been good 
for the farmer, but at that time and also today, there are very few quality prop- 
erties or processing properties of value in later stages. Certainly, that has had 
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also far ahead of us.Australia is now starting, so we are the last ones to use 
genetically modified crops. 

We can spend hours discussing the advantages and disadvantages of genet- 
ically modified crops. Novartis offers the following argument about the Bt 
Corn, (the corn with Bacillus thuringiensis toxin): 

The major problem with the corn is the European corn borer. Insecticides 
must be used while the borers are still sitting on the outside of the corn. A 20 
per cent loss of the yield, and possible fungal infections are the effects.Today, 
with the Bt Corn, we can leave out the insecticide application, have no yield 
loss, and still get a pure harvest. 

Monsanto can also present figures, which show a decreased use ofherbicides. 

It is not possible to use bacteria to introduce new genes directly into the main 
crops. Instead, the seeds are bombarded with genes. Someone said, it is like 
putting up an art exhibition by throwing the paintings and sculptures 
through the museum window and hoping they will be in order on the inside. 
The ability to get into the cell and change it is part of the difficult work for 
the gene technologists. 

If you change the genome of wheat thereby, altering the gluten content, the 
bread making quality may be improved.Visions for the future include allergen- 
free wheat. However, that requires a more precise analysis of allergens.Another 
way is to change the starch content, the balance between pectin and amylase. 
This would make the bread stay fresh for a longer time. 

They are trying to make the GMO's without the antibiotic-resistant, marker 
gene.We were told last Friday by Monsanto that it will take five to seven years 
before they will have this commercialized. 

EU legislation 

The situation is not the same in different European countries, and it is very 
different compared to the US. In the UK and the Netherlands, there were 
early mechanisms for approving and assessing applications for GMO's in food 
production. In the EU, the Round Up Ready Soybean and Bt Corn were 
approved before the Novel Food-regulation (258/97) had been passed, and 
that regulation did not even clearly state the requirements for labeling. Spe- 
cial regulations were added for soybean and corn (1813/97), and were com- 
pleted within the guidelines for labeling (1 139/98). 



In order to implement the current legislation, there are still a number of 
important factors that have to be clarified (see below).There is also an on- 
going revision of directive 90/220 for the release of GMO's, a new regula- 
tion for additives, and one for Novel feed. It is of great importance for every- 
one working in the food sector, that all these regulations on food production 
be harmonized, concerning both the rules for handling and labeling, as well as, 
the risk assessment and approval procedures. It is also very important that there 
is a well-defined time limit for decisions to be made - positive or negative. 

The new labeling regulations define the labeling requirements. If protein or 
DNA can be detected, the product should be 1abeled.That means oil does not 
need to be labeled, since there is no DNA or protein present in refined oil. 

In order to standardize the handling and labeling of GMO's in food produc- 
tion in accordance with the Novel Food regulation, three factors are of great 
practical importance: 

1 .There will be a negative list of items that do not have to be 1abeled.This list 
is under construction by the various committees in the EU, and hopefully, it 
will be released by the end of this year. 

2. It is absolutely necessary to have standardized, evaluated, and approved 
analytical procedures, especially as the regulation is built on the presence of 
new DNA and protein.This is difficult, because most of the methods available 
are qualitative, and not quantitative.They can be used on pure raw materials, 
but the situation will be very different in complex processed food products. 

3.  In reality, there will always be a certain level of unintended contamination. 
This is also accepted in the production of organic f0ods.A threshold level of 
1-2 per cent will define the labeling requirements.This is not the same as the 
detection limit and does not allow for any intentional mixing1. 

Apart from the technicalities, this is also a question of consumer confidence. 
Even if all three requirements are fulfilled, there will still be discussions 
among retailers and consumers about voluntary 1abeling.This has, in some 
European countries, already led to more extensive labeling than the Novel 
Food-regulation demands. 

If you take corn as an example, there is a problem with voluntary labeling. It 
Â¥ is not a problem to label whole corn and corn flour.There is a problem with 

starch and all the products made from starch, however. Starch can also be 
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Directives 49/2000 and 50/2000, which came in January 2000, regulate analysis and labeling 
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made from mixed sources such as, wheat and potatoes, and from imported 
crops. It is not easy to trace starch to one source of corn grown in one place. 
This would lead to labels on every confectionery that they may contain 
GMO.This is not allowed nor desirable for industry, yet it is very important 
for the consumers. 

Non- GMO'S 

In order to present the consumer with a full choice, there has to be a product 
niche of"non-GMO's", which need to be defined accordingly. Non-GM0 
means there is no use of gene technology in any step of the production. No 
processing aids in form of technical enzymes or additives produced by closed 
fermentation of genetically modified microorganisms are allowed.Addition- 
ally, the production should be identity preserved and fully certified.This has 
already been decided on in Germany, and may be included in the labeling 
instructions for the entire EU. 

The question is; Can we separate the streams? Imports are very centralized. 
We thought that a common Swedish, Scandinavian, and European policy for 
consumers and industry would be able to change the routes and routines of 
the American producers. Now, there are small streams of separated produc- 
tion, but not due to the market forces.The first response from the American 
market was that separation was totally impossib1e.A few big mills mix the 
harvest from hundreds of farmers.The profits come from the mills' ability to 
mix. A prohibition on blends would prevent the mills from getting the best 
margin. 

The farmers and seed companies profit from the new varieties, but there is 
still the question of how to get this profit spent on the separation.The con- 
clusion at the time was if the consumers wanted separation, they had to pay 
for it.There were investigations in America of how much separation would 
cost the consumer. 

But should they pay for it? Should I pay for eating the same thing as yester- 
day? There has always been a gradual change of the food.Today, if you want 
to buy cheese like it was made in the 5OYs, you have to pay a lot ofmoney for 
it. Because then, they had other cows, feeds, dairies, etc. We subtly change 
small steps to achieve higher cost efficiency. In the case of GMO's this has not 
been so subtle; rather it is quite obvious. 

As I told you, there are small streams of non-GMO's coming up. With a very 
special, high value variety for the consumer, separation is necessary; otherwise, 
a good return on the investment is not possible. 
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The present situation 

Today, there are foods with additives produced by genetically modified 
organisms in contained production. Commercialized bread in the shop already 
has additives included. All the enzymes are produced by contained use of 
fermentation of genetically modified bacteria. The research about changing 
the properties of the bacteria has been going on for 20-30 years. 

The enzymes in washing detergent are produced by gene technology. There 
are also, a number of normal food ingredients produced with some kind of 
gene technology. 

Concerning food made from the more recently introduced G M 0  crops and 
plants, there are very few labeled products on the shelves. Some, though, 
appear in the Netherlands, Switzerland, and in the UK. The European food 
industry has reacted to the concerns of retailers and consumers and the lack 
of a functioning legislation, by changing raw material suppliers, recipes, and 
exchanging ingredients. A common goal is to import crops, such as soy and 
corn, from countries where GMO's are prohibited. 

The situation for corn is complicated. In 1998 in France, 0.1 per cent of the 
field area was sown with Bt Corn, but it was not released for further process- 
ing. In Spain 5-7 per cent of the total field area was sown with GMO, which 
was mixed into the commercial streams. One has asked how this could happen, 
since Spain is a member of the EU, where retailers and industry have tried to 
establish separation as a requirement on North American products. Spain is 
expected to follow the same recommendations, even without legislation. 

Some European corn will therefore, be genetically modified, but Spain is not 
a net exporter of corn2. So far, there are no labeled goods on the shelves in 
the Scandinavian countries. 

Conclusions - Risk assessment vs. building o f  trust 

Modern biotechnology will most certainly be of great interest to all biological 
production, including the food sector. More aspects have to be taken into 
consideration besides agricultural, technical efficiency, medical risk, and eco- 
nomic.The development must be built on the trust, understanding, and the 
needs of the consumer. 

Q 
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In 1999, Spanish fanners stopped growing GM corn after receiving pressure from the food 
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I have been part of a group in Europe, (ETAF), which discussed the ethics of 
biotechnology among industry, retailers, consumer organizations, and farmers. 
We discussed the mistakes made by the European Union by only looking at 
risk assessment.Trust needs to be built at the same time. Social impacts need 
to be taken into account in risk analysis. The precautionary principle needs 
to be applied. Public participation in the decision-making, transparency, 
openness in the regulatory process, and ongoing surveys of the deeper values 
behind consumer attitudes are all intrinsic to the discourse ofbiotechnology. 

You cannot change the opinion by education. But you can become better 
informed about the choices.To make a better informed choice, the consumer 
needs three things: information, variety, and labeling. 

The food industry welcomes a clear and consistent legislative framework, but 
it is also prepared to play its role in informing, educating and communicating 
about modern food production. 



Vandana Shiva 

The engineering of language 

Given that civil society is literally all sectors of society, I want to talk about 
both the complexity of debates, in India, as well as, the international setting. 
Before that, I would like to make just two points about the discourse ofbio- 
technology. It is first of all being engineered itself, and just as the engineered 
organism does not behave exactly as predicted, neither does this discourse of 
biotechnology. 

In the 705, when the tools first emerged, the technology was clearly addressed 
as what it was; the engineering paradigm applied to life. It was called genetic 
engineering. In the context of that, the Asilomar Convention took place, 
where the scientists themselves, talked about regulations etc.But very rapidly, 
new business interests emerged and some of the scientists who had played a 
role in wanting to have regulations moved to venture capital and small bio- 
technology firms.These firms were then bought up by chemical firms, which 
were also buying up seed companies. 

Then, in the SOS, the language of biotechnology was engineered. I remem- 
ber that during the process that led up to the Rio conference in 1992, any 
mention of the term genetic engineering used to constantly be extinguished. 
It used to be referred to as biotechnology, and then, instantly, the leap was 
made; this was just like grandmother's bread and wine.After all, everyone has 
always used biotechnology, because all farmers use biotechnology.The modi- 
fication ofplants and living organisms is something farmers always have done, 
all mothers have done, and we all depend upon.This is part of the reason why 
that strange term "living modified organism" became the substitute for gen- 
etically engineered organism in the Convention of Biodiversity (CBD). 
There was a desperate attempt to establish continuity with nature on the one 
hand, and particularly for agriculture, continuity with conventional breeding 
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The reason I find the debate in the UK so interesting is it is more prevalent 
in the common discourse. There are many PR firms that have been paid for 
15 years to restrict the public discussion to "biotechnology". Despite those 
investments, people still talk about the technology as genetic engineering. 
They talk about the products of the technology as genetically engineered 
organisms. 

This issue of establishing continuity was also closely linked to the kind of 
definitions, which have become the basis oflooking at impact, safety and risk 
assessment. Nothing captures this more than the assumption of substantial 
equivalence. I want to read to you a response in the last week's debate in the 
newspapers in England. The author belongs to those who believe that 
women are the second sex, because of our genes. Basically, he believes that 
biological determinism works.The whole debate is about whether or not we 
can control the mutants, and he thinks we can. He writesuit is a true fact". 

He is not the only one. We also have Glickman who keeps scolding Europe 
for wanting to have safety. He said, "You people might have a food culture, 
but you don't have a sound science culture. For that you have to depend on us". 
Out of that sound science is supposed to emerge this notion of substantial 
equivalence. I will just read one of the paragraphs to give you a sense of it: 
"Genes are organic, natural products that already exist. We have 200 million 
miles of genes (...) And since all biological systems are made of genes and 
genes are natural, and therefore everything made of them is organic and 
therefore it is natural." 

Personally, I am not a biologist, but I am a scientist. I cannot understand the 
jumping of levels to falsely establish equivalence. I think this unscientific 
assumption of substantial equivalence is the single most important problem 
in a socially and ecologically responsible evolution of biotechnology. 

As long as this false scientific belief is used as a substitute for sound scientific 
research and to block sound scientific research, we will not have better in- 
formation about what the real consequences are of the commercialization of 
products based on these technologies. Either, we have this censorship of 
debate or we will have the possibility of debate. 

Research has emerged about why substantial equivalence does not work on 
a scientific level. Citizens have that sense. They know there is a difference. 
Farmers also know that something differs substantially from the seed that 
does not germinate to the seed that does germinate. So, you cannot assume 
substantial equivalence out of such a dramatic change in the very nature of 
traits of systems. By themselves, crops are not meant to be herbicide resistant. 
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Herbicide resistant crops are substantially different.You can play all kinds of 
tricks and games at what level this will lie, but you cannot run away from it. 

I think, what is really turning a contrived engineered definition of equivalence 
into a problem, is the fact that the same corporations are literally controlling 
the regulating and science systems. These corporations say their genetically 
modified organisms are exactly like nature made them. Roundup Ready 
Soya is just like ordinary Soya or Bt cotton and Bt Canola are no different 
from ordinary cotton and Canola, but when it comes to property rights, they 
claim novelty for the same thing. 

I call this ontological schizophrenia. When it comes to property rights for 
that same organism, that same entity, the claim made is that it is totally novel 
or it is their invention and therefore their property and anyone who uses it 
must pay. But, when it comes to responsibility for any interactions that this 
organism has, either in the ecosystem or within our human bodies, then you 
are told that this is exactly as nature made it. "Don't look and don't call for 
segregation or labeling, don't even call for investigation." 

This split between a claim to novelty when it comes to property rights and a 
claim to naturalness when it comes to responsibility is something citizens can 
sense.They might not know aboutTRIPs and intellectual property rights or 
how exactly, that organism was made or what the tools were, or how DNA 
splicing takes place.They do know that a system based on a split between 
rights and responsibilities, the construction of absolute rights and the con- 
struction of absolute irresponsibility, is a system they should start worrying 
about. 

This, of course, burst last month.You may have followed the case of the gene 
police and the farmer in Canada.The farmer insisted that his fields were in- 
vaded and polluted by Round Up Ready Canola. Monsanto is suing him for 
theft of their property. Ultimately, the issue in that particular field and that 
particular farmer's case, is going to be resolved in terms of their property, and 
therefore their pollution, or be resolved in terms of their property, but not 
their pollution. 

I believe that, as more cases like this happen, there will be a public response. 
They will think that something is wrong. It is exactly like when the environ- 
mental movement emerged as irresponsible industries dumped their pollu- 
tion into streams and rivers yet wanted to have total rights on raw materials 
and profits.The environmental movement put a check on that, saying that if 

v the industry wanted to have rights, they had to take responsibility for any 
damage they might do. 
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Society needs to have in place systems that allow us to know about potential 
darnage.That is the whole idea of the precautionary principle. 

Responsible research 

Because of the false assumption of substantial equivalence, we have created not 
just an ontological schizophrenia in the way we treat genetic engineering.We 
have actually created a split within science between a commercialized industry 
science and a public science. In the context of the way other changes are 
taking place, commercialized industry science is very well financed, protected 
and rewarded. But if you look at numbers, it is different. I did a study for 
the Third World Network, which is a SAREC financed network. We were 
looking into biotechnology. When I did this study in India, 99 per cent felt 
that there should be no commercialization, even within the genetic engineer- 
ing community. 99 per cent just want to do public science. In the US, it might 
be 90 per cent, and in Sweden, it might be 99 per cent, like in India. But, a 
majority of scientists have joined public systems research to do public system 
science. They would like to look at the full system of science, including 
methods of production and processes of impact. For that, you need a full set 
of disciplines that allow that knowledge to take place. 

Martha Crouch talked about the way the terminator logic truncated the life 
cycle of the seed and turned it into a linear system. In a way, an identical thing 
is happening with the knowledge system and the research system, as a whole. 
Instead of a whole body of knowledge that is necessary to act responsibly, 
what we are finding, is that what is linked to the commercial world and gen- 
erates profit will be counted as science.The rest ofthe best science, the sound- 
est science and the most respectable science will either be treated as unsound 
science or not science at all. 

In the 10-15 years that I have been working closely on biosafety and bio- 
technology issues, I have watched top biologists in the universities, one after 
the other, literally be put to an inquisition, because they dared to continue to 
do good science. They said, wait and see whether there are ecological or 
health implications. 

The story of Dr. Arpad Pusztai is part of the reason the controversy is so 
intense in the UK. He used to be a Hungarian citizen, but left communist 
Hungary as a refugee in 1956 and went to the UK, where he is now one of 
the top scientists. He used to work with potatoes and lectins. About a year 
ago, he started doing research comparing normal potatoes with genetically 
engineered potatoes, which he fed to rats. This study showed that there was 
a shrinking of the brain and a collapse of the nervous system in the rats that 
had eaten the genetically engineered potatoes. About two months ago, Dr. 45 



Pusztai's results came out. The research was published, and the newspapers 
and media covered it. But Dr. Pusztai was discharged and not allowed to talk. 
He was branded for sensationalism. It was said that there was no research 
about this, etc.. . . . 

A week ago, about 20 top scientists worldwide did a peer review of his 
research and said he had been persecuted.The silencing ofhis research basic- 
ally showed there would be a potential impact on food safety by genetically 
engineered food. Therefore, we need to have more research of that kind. It 
turns out that on the highest level, censorship was taking place to silence him. 

I joined the scientific research community, because I am an absolute lover of 
deep freedom.There was no place in society that allowed more freedom than 
the scientific research institution. Part of the challenge with biotechnology is 
it links so intimately with industry, with such rapid and irresponsible com- 
mercialization. We actually see science becoming constricted for those who 
are linked, through patent rights and IPR's and funding, to industry, because 
they are not free to do what they want to do.The rest are also losing their 
freedom of inquiry and investigation. Interestingly, there is also a set of 
connections, like the Freeze Campaign and the moratorium, which are now 
becoming much more realistic. 

Basically, if your assumption of substantial equivalence has not allowed for a 
serious ecological impact assessment and food safety analysis, then you need 
a properly designed test that would let us look for this in the first place.At a 
minimum, that design would take a year, because the regulating agencies are 
working with the wrong designs.They look at yield and agronomic perfbrm- 
ance, but not safety. 

It will then take a minimum of 2-3 years to actually do ecological trials that 
will give us relevant data to make decisions and another year to have a regu- 
latory system to work on the scientific research. 

Even a minimum level of responsible decision-making in a high-tech area 
needs this 5-year breathing space to do more research.That is the call that has 
been made. This has been interpreted by the people, who have a stake in 
rushing, that this will stop research. But, we say, we want more research, that 
it is they who are stopping research.We want more balanced research. Right 
now, ecological, health and nutritional research have all been stopped due to 
the ignorance of the commercialization of biotechnology. 3 
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Examples from India 

I will give you two examples of this from India. 

The Indian edible oil is very different in different regions.There is mustard 
oil in the north, lint and sesame seed centrally, and coconut along the coast. 
No two cultures eat each other's food because they are very specific to the 
particular cultures. 90 per cent of this manufacture takes place in tiny mills, 
where the old style of extraction is done right in fiont ofyour eyes.The mills 
are either animal or manually drawn, but the consumers literally carry the oil 
seed in and get their oil in return.The highest level of safety is ensured. But, 
all this was banned. In August, a very mysterious contamination of edible oil, 
(mustard oil) took place, in Delhi. The contaminants were diesel and waste 
oil.AU brands were contaminated, including packaged brands. It was myster- 
ious, because Delhi is not a place where contamination happens. It happens 
in tribal areas far away, but it does not happen under the nose of the regula- 
tion system. One morning 2000 people were very ill. 60 people died of 
dropsy and instantly, a ban was put on the entire edible oil supply of India. 

On that day, genetically engineered, imported soybeans were allowed. The 
figures we were given show we already had a 30 per cent import level last year 
and 40 per cent this year. It is quite clear that our imports are definitely mixed 
with genetically engineered soybeans. Delhi, like Calcutta and Bombay, is a 
city surrounded by slums, as the slums were cleaned out and put outside 
cities. The slums are where mustard oil was most important. When the 
women could not get oil, they contacted me about the contamination issue 
and asked,"How can we get mustard oil?" 

We answered that we had contact with farmers, so we could start supplying 
the oil.We would be breaking the law, but if they did not mind, we could also 
launch a campaign. Sure enough, the women launched a campaign, (not just 
to get mustard oil); we broke all the laws and continued to supply safe, tested 
oil.They also had songs and slogans created by, literally, the poorest women 
in Delhi. It was totally, spontaneously organized. They were so impatient. 
They wanted to have endless sessions on understanding genetic engineering. 

This reminds me of the statement that the rich of Sweden might worry about 
food safety and radiation, but the poorAfricans do not have the time to think 
about thatl.What this example shows is that even the poor worry like hell 
about food safety. In fact, my own reading is that they worry a little more, 
because they are the ones who have, for the longest time, been on the last 
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rung of economic development. Fortunately, they eat what is produced 
closest to them, so they still have the best sense of what is good food and bad 
food.They can distinguish between processed and non-processed food, be- 
tween chemical additives and non-chemical additives.Their bodies are their 
lives. Because of poverty, they are better at distinguishing, unless of course, 
you take that away from them. 

.. . * ,  -T <S. - 
The second case was the start of the trials by Monsanto of their genetically 
engineered Bt Cotton at 40 sites in 9 states, spread all over 1ndia.When the 
news came out, we knew the trials were on, but did not get information 
about the sites. Slowly, with a lot ofwork, we started to get the site informa- 
tion released.We started to do surveys on the actual sites.The planting took 
place in June. Monsanto went to the agencies in July and August to get 
authorization.They then announced to the world that the trials were provid- 
ing double the yields.This was not true.The yields declined by up to 75 per 
cent on the trial fields, compared to conventional cotton planted by the same 
farmer in the same field. 

They had, as usual, these big ads saying you will save a lot of money, because 
you will not have to spray pesticides. In reality, there was a huge increase in 
the use of pesticide spray. I did a calculation that compared ecological organic 
cotton cultivation for the acreage that we have in India, with Bt Cotton.We 
would spend 1.6 trillion rupees extra for farmers who are already so poor that 
in parts of the country they are committing suicide, because of the cost burden 
of capital intensive agriculture. Last year we had 1500 suicides in one district 
and this year we already have had 500. From the civil society perspective, the 
consequences of biotechnology are not just that we are not looking enough 
at the implications of this technology on ecosystems, bio-diversity and public 
health. We are not looking into, even while the promotion is there that this 
is the only way to feed the world, the real costs of this technology for real 
farmers in today's world. 

A democratic alternative for biotechnology 

I think the debate that is taking shape shows, whether you are in the North 
or the South, a consumer or a producer, the biggest concern of civil society is 
that biotechnology is being commercialized irresponsibly, without adequate 
safety and definitely, with no serious regulation worth its name.The problems 
in the negotiations of the Protocol on Biosafety, within the CBD, are part of 
that.Basically, setting up a total control system over the most vital need, food, 
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so that people can start ignoring the way closure starts to happen in society 
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around things that do not affect their daily 1ives.When every meal and every c ' shop becomes unexciting, because you have not been allowed to be informed, 
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farmers are still so used to saving seed, that is the fundamental right that 
cannot be alienated. 

The experience of a new dictatorship around food is a very real experience 
that is traveling through the world with the speed of commercialized bio- 
technology. I think, the call for democracy and the maintenance of the free- 
d o m ~  of civic life and society are basically part of the discussion about bio- 
technology. We really have a contest between democratic control over food 
and agriculture and science and technology, on the one hand, and dictatorial 
control on the other. 

If democracy wins, we will have biotechnology, an accountable, responsible 
biotechnology. It is not that biotechnology will disappear, rather irrespons- 
ible biotechnology will disappear. If democracy fails, what we will have is a 
horrendous scenario of ecohazards that cannot be traced.We will not under- 
stand why superweeds take over, why pests eat our crops or diseases emerge 
the way they do. 

We will definitely, and this is something I deal with on a day to day basis, have 
poverty and food insecurity on scales that are unimaginable, because 90 per 
cent of the Third World still draws a livelihood from agriculture.That liveli- 
hood is precisely what is targeted, through intellectual property rights related 
to biotechnology, as well as, the technologies themselves. 

India has 80 per cent farm-saved seed and 20 per cent purchased seed. Indus- 
try wants, in the next 2 years, to increase it to 70 per cent purchased seeds. 
Within a year, they want to introduce genetically engineered seeds. Hybrids 
are a stepping stone to genetically engineered seeds.We have studied enough 
regions in the country to show it will mean massive indebtedness and up- 
rooting in society. Once this information started to flow, once it was clear 
what was in the fields, once the information on the terminator started to 
become a subject ofnews-paper reports andTV discussions, farmers went out 
and started to burn the crops. In August, in India, we started what we call the 
Monsanto Quit India Campaign, on the anniversary of the day the British 
colonizers were told, "Thank you, we have had enough, please, now, you 
go home". Ultimately, (I am just thinking of the last presentation), we are 
made to believe that there would not be enough cereals, without genetically 
engineered seeds, that there would not be enough carotene in foods if they 
did not put beta-carotene in through genetic engineering.TheThird World 
uses a drumstick which is rich in beta-carotene and ifwe do not use Round- 
Up Ready seeds on fields and wipe out everything growing there, except the 
genetically modified crops, there are 150 crops on an ordinary peasant farm 
that contain vitamin A. I think, it is very important to recognize that part of 
this, fascist nature of the structure of the emergency taking place, is related to 49 



a deliberate destruction of alternatives. Yet, alternatives need to be preserved 
as minimum conditions for freedom in society, as a real test for whether or 
not what you are getting is an improvement or just a rip-off. 







Ulf Pettersson 

A drastic development in science 

I often describe myself as a traveling salesman for gene technology. It is my 
role in this country to try to educate the public about the possibilities with 
gene technology, and I will present to you a rather optimistic view. 

When I started in science in the mid-6OYs, I never thought that I would ex- 
perience the day when we would have access to the genome from the human 
being or any organism, and be able to analyze that in molecular detail.The 
development has been rather drastic. 

The whole thing really started in the 707s.There were essentially two things 
that happened in the 70's, which laid the foundation for the immense pro- 
gress that has been made during the past two decades. 

In 1974, the first gene transfer was made, which laid the groundwork for 
molecular cloning, the possibility to isolate genetic material to study it in 
molecular detai1.A major invention in 1977, enabled scientists to rapidly read 
sequences and thereby understand what genetic message lies in our genes. 

After the first cloning experiments had been done, everybody was talking 
about it, almost weekly. The great potential of this technique, with which 
genes could be transferred to microorganisms that could be used to produce 
substances, was realized. 

The whole thing started to move very quickly. In the 805, the dominating 
development in biomedicine was the utilization of the new technologies to 
unravel the secrets of life, understand how cells work, and identify the mo- 
lecules which are involved in growth regulation and many fundamental aspects 
of the cell life. I think that dramatic examples can be mentioned as to what 
has happened to our understanding. 53 



For instance, I can say without exaggeration that we today, understand some 
of the secrets of cancer.We do not know all details about what happens when 
a cancer cell grows and what changes in the genes are involved, but a growing 
understanding is leading us towards new therapies. 

The history o f  the human GENOMEproject 

It was realized in the late 8OYs, that technological development would allow 
complete analysis of the genome from humans and other organisms. It was 
debated, primarily in the U.S., whether one should undertake this tremend- 
ous task of reading the entire sequence of DNA of human beings. It was 
decided in 1990, that a human GENOME project, the H U G 0  project, as it 
was called in Sweden, should co-ordinate a worldwide effort. The project 
started officially on October 1,1990. 

What happened during the 90's, was that the human GENOME project 
work proceeded very rapidly, but there have also been many other genome 
projects running. 

The cost of the GENOME project is calculated to amount to approximately 
one dollar per base pair or roughly 20 billion Swedish Kronor for the entire 
project.This is certainly a large amount of money. However, considering the 
expected significance ofthe results,it is in my opinion, quite reasonable.After 
all, more money is spent annually in Sweden on advertising and 20 billion 
Swedish Kronor would only suffice to purchase a small number of advanced 
military aircraft. 

The idea of sequencing the complete human genome has been subjected to 
quite severe criticism. Besides the ethical objections, as discussed below, sev- 
eral other concerns have been raised in connection with the pr0ject.A serious 
one has been related to the cost of the project and the fear that other types of 
highly significant biomedical research will suffer. It has therefore, been 
emphasized that countries which initiate genome programs, should finance 
this with "fresh" money, and this appears to have happened in most of the 
countries, which today, are supporting large genome programs. 

It has also been argued that one should sequence the genomes of Drosophila, 
(fruit fly), or the mouse before the human sequence is undertaken, since the 
former can be subjected to experimentation.This has led to many genome 
projects and a lot ofinformation in the go's, which will dramatically alter the 
biomedical field. 

CL, 

To mention a few landmarks, I can say that the first bacterial genome DNA 
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ing of how the genes are organized and function in a fairly complex organ- 
ism. In 1996, the entire genome of yeast was unraveled.That was also a his- 
toric landmark in the biomedical area, because yeast cells are closely related 
to the cells in our bodies.They have a nucleus like our own cells, and all cells 
have, so to say, the same basic machinery. 

This sequencing of the yeast genome was a tremendous step forward, that 
enabled scientists to get dramatic insight into, for instance, how genes operate, 
cell growth, cancer research, etc. 

In 1990, it was decided that the project would take about 15 years to com- 
plete, and that it would be undertaken using state of the art techniques. To 
give you a historical context, I would like to mention that the first nucleic 
acid sequenced was only about 80 "letters" long. This was done in the late 
60's, and it took 10 years of reading.They read about 8 "1etters"per year. 

Today, it is possible to read millions of base pairs per day.The project is pro- 
gressing rapidly, and is on its way to being completed. The human genome 
resembles a teleprinter tape. It is a linear text without headlines or punctu- 
ation marks, comprising 3 billion nucleotides, represented by the letters A, C, 
G and T. The result of the GENOME project will be an enormously com- 
plex text which, if printed, would occupy more than 100 meters of book- 
shelves. It is, however, most unlikely the text will ever be printed in its entirety. 
Instead, the results are stored in databases which scientists all over the world 
can access. 

What has happened recently is that the time schedule has been changed. In 
the U.S., a company has suggested that they should, by private means, do the 
whole job themselves. If this happens, the whole human genome will be 
sequenced and known in the year 2001. 

Many people question whether this will really be possible, but I think that we 
are likely to have access to the human blueprint very soon. It will have dra- 
matic effects on our lives. 

Benefits from the genome project 

Is the GENOME project really worth the effort?The greatest value ofhaving 
access to a complete genome map and genornic sequence is that it will, once 
and for all, provide a manual for how the human body works. This will be a 
handbook, listing all the protein constituents occurring in a human being 
between conception and death. Such a handbook will assist biomedical 
scientists in their efforts to understand the molecular basis of human diseases. 
Once all components in a living cell are identified it will allow a much more 55 



sophisticated understanding of how different cells in the human body inter- 
act. Knowledge about the different cellular components and the interplay 
between cells will allow the design of new types of drugs. Partly due to results 
from the GENOME project, pharmacology will, in the future, be based on 
"natural" components derived from the body to a much greater extent. Pro- 
duction based on gene technology will allow these to be manufactured on a 
large scale. This will in many cases allow a much more targeted and efficient 
treatment of disease, mitigating or avoiding the side effects of many drugs 
today. 

Medicine, today, is not a very rational science. It is, to a large extent based on 
empirical data.What will happen when the human genome is available,is that 
we will have a greater understanding of the difference between a healthy 
body and a sick body. Understanding what has gone wrong, one can give a 
more specifically designed drug with a much stronger effect.This will have a 
tremendous impact on medicine in the future. 

I think what we have seen so far of the results of the genetic revolution, is 
quite limited. It was said in the 70's and 805, there were a lot of drugs based 
on the modern biotechnology. This was not so. But there are hundreds of 
drugs in the pipeline now that will change medicine dramatically. 

Another consequence of the new genetic knowledge is that we will be able, 
to not only understand, but also find and diagnose disease. Many of the 7,000 
known inherited monogenetic disorders will be traced at the DNA-level. 
This knowledge will allow more precise diagnosis, open possibilities for pre- 
natal and carrier diagnosis, and in many cases permit prevention or treatment. 
Most of these diseases are fairly rare, so the impact may not be that dramatic. 
Also, polygenetic and multifactorial diseases, (diseases which are caused by 
several cooperating genes or by a combination of genetic and environmental 
factors), like coronary heart disease, high blood pressure, diabetes etc., will be 
understood at the genetic level when knowledge about our genes increase. 
Once we know the significance of the genetic factors it will allow better pre- 
ventive measures. When you think of the issue, you will realize that most 
things are genetic to some extent. 

The views of the role of genes in our life have changed very much through 
the decades.There were times when we thought we were largely the products 
of the environment. I do not think that is correct. Our genes play a very dra- 

g matic role.They are involved in most diseases to some extent. 
e 
0 

&- Lastly, I would like to say that the new technology could also be a tool to 
provide better preventative medicine, once we know what our genes do. In 
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give recommendations about lifestyles to patients. I think the questions are, 
how much of this we will have and how much we should interfere to prevent 
disease. 

Genetic archaeology 

Now, when we know the genomes of 20 large organisms, we can say that life 
has only appeared on the earth once, and different species are fairly closely 
related.We can also say that the machinery operates the same in the cells of 
all organisms on earth. 

A field related to this is archaeology. Molecular archaeology utilizes genetic 
knowledge to study origins. I think that has taught us a lot of interesting 
things. It is now quite clear that today's human beings all come from Africa 
and this knowledge is now fairly solid. It is also clear that human life in 
modern Europe and Asia is a rather recent development, which has taken 
place in the last 30,000 years, and is the result of the development of agri- 
culture. 

The new knowledge about populations and human beings of different ori- 
gins has taught us that the concept of race lacks foundation. Knowledge has 
been gained that shows all human genomes are different except in monozy- 
gotic twins.There is about one difference for every 1,000 "letters". Human 
beings may be of different ethnic origins, but there are no race specific genes. 
What we can see are different frequencies of gene variants. 

Ethical issues 

Let me end by discussing ethical issues related to biotechnology and biome- 
dicine. The earlier debate was focused on biohazards. The criticism in the 
70's, was quite justified, when nobody knew what was going to happen.The 
moratorium was a good decision. I think the scientific community can take 
responsibility to resolve difficult questions. 

The issues that are more central to the debate are related to the social con- 
sequences of the applications of knowledge from genetic testing of human 
beings. One issue I would like to bring up is genetic testing, which I think, 
involves many ethical issues. 

First, I would like to bring up the issue of using genetic testing in a prenatal 
c0ntext.A~ more knowledge is accumulated about genes from different indi- 
viduals, we are bound to obtain insight into the genetic basis of, not only dis- 
eases, but also of the normal genetic variation that is observed among indivi- 
duals.The border is not always clear. In a disturbing future scenario we could 57 



make accurate predictions about the future life of an individual based on the 
interpretation of genetic constitutions. This could lead to determinism and 
resignation among those who have been less fortunate in the genetic lottery. 
I think it is difficult to decide how to design prenatal testing in a responsible 
way, but I believe that the scenario is exaggerated.We must keep in mind that 
an individual is the result of the interplay between genetic and environmental 
factors. In addition, the genetic complexity ofman is likely to be so great that 
it will be impossible to make any reasonable predictions, except in cases of 
diseases or traits which are determined by only one or a few genes. Never- 
theless, the fact that we can learn about genetic factors that do influence our 
health is a cause for concern. For instance, knowledge about an individual's 
genetic constitution is of an obvious interest to insurance companies or 
employers in order to identify individuals at risk of developing a disease. 

One important aspect discussed about genetic testing is actually related to 
the cultural context where the testing takes place. The problem is that the 
technology is invented in one context and can be used in other contexts in 
different circumstances. 

Another difficult problem is how to deal with knowledge about serious dis- 
eases for which there are no cures or which cannot be influenced by a change 
in lifestyle. Is it meaningful to know that one will contract a life-threatening 
disease in the distant future, if there is nothing we can do to prevent the 
disease? Many of us would probably answer no. 

In the gene technology context, much of the debate has been focused on 
gene therapy. Gene therapy means that we are using genetic methods to 
correct defects in our genes. It has been a dream for a long time, not only to be 
able to understand disease and be able to identify defective genes, but also to 
repair them.The concept of gene therapy is more than a decade old. Billions 
of dollars have been invested in gene therapy, but the progress has not been 
very impressive so far.The reason is not that gene therapy will never work. 
The reason is our basic understanding of our genes is too limited. 

One point that I would like to mention from the ethical viewpoint is the 
concept of germ line gene therapy. The issue is related to a type of gene 
therapy that is not yet performed, which tries to introduce genetic material 
into fertilized eggs or the embryo, so that genetic change is inherited by the 
next generation. This somatic gene therapy is not the standard type of gene 
therapy, which has been regarded as something similar to transplantation, on 
another level. But germ line, is an ethical question. In Sweden, we have a law ^ that forbids this kind of gene therapy and there is an international debate on 
whether one should consider this in the future. 
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An intriguing issue regards the ownership of genetic information and I 
assume that many of you have been reading about the Icelandic case. The 
truth of the matter is that small populations that have been in isolation for 
long time are very valuable, because they allow the identification of genes 
involved in complex diseases. The Icelandic population is, for that reason, 
very valuable for genetic research. As you have probably read, there has been 
a deal set up between a Swiss drug company and the Icelandic company 
decode Genetics.The idea is for the information on the Icelandic population 
to be used in studies of common genetic diseases.The company will supply 
Icelandic people with free drugs that are developed as a result of this project. 
The case opens serious questions about ownership and how one should deal 
with this. 

Concluding remarks 

The last thing I want to comment on is fairness in exploiting the new gene 
technology. It is obvious that this kind of research is very expensive and 
closely related to market forces. We hope that the knowledge will generate 
new drugs.There is, of course, a great risk that all the efforts will be devoted 
to problems relevant to the more developed world.There are, however, great 
possibilities to use gene technology to solve problems in the developing 
world. It is a great challenge to find the means to do this. 

My last word will be in the biomedical context. If we want, we can really 
solve a lot of important problems. Future generations will be able to respond 
to the new knowledge and find possibilities to prevent and to treat diseases. 
I am convinced, mankind will be able to handle the problems in a way that is 
acceptable to most of us. It is my strong conviction, the benefits of the 
genome project are enormous and that there is a clear positive balance between 
benefits and feared complications. 



THE EFFECTS OF BIOTECHNOLOGY 

O N  HEALTH AND NUTRITION 

Mae-Wan Ho 

Reductionist science 

I am, speaking as a scientist, extremely concerned with the extent to which 
science has evolved from its Promethean ideal of knowledge for the good of 
humanity, to the partner of corporate capitalism, which has been responsible 
for some of the most socially and environmentally destructive policies in the 
world. 

Genetic engineering is the latest offering from the alliance between reduc- 
tionist science and big corporate business which has brought our planet to 
the edge of extinction in climate change, ozone depletion, massive loss of 
species and intolerable levels of toxic and radioactive pollution. After having 
extracted and ruined all of the planet's resources, the alliance is targeting life 
itself, which is our last remaining hope for regenerating and saving the planet. 

Mary Shelley has predicted the present scenario of human cloning and 
genetic manipulations in her classic novel, Frankenstein, which is about the 
scientist obsessed with science as a means to control and improve on nature. He 
created a monster thinking he could create the perfect human being. Can 
we afford to let this Frankenstein science take over the world for the sake of 
profit? What's at stake is life, our life-support and our value system as human 
beings, which are all being placed under unaccountable corporate monopoly. 

The alliance is bolstered by mainstream academic theories stemming from 
the same roots inVictorian England: neo-liberal economic theory supporting 
laissez-faire corporate capitalism, and neo-Darwinian genetic determinism 
driving the technology and selling it to the public.Together, they project a 
travesty of organic reality in terms of isolated atoms jostling and competing 
in the struggle for survival of the fittest. But nature does not conform to our 
illusion that things are separate and on how the world should be run. She is 
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destruction and exploitation not only spread far and wide, but also are 
rebounding back on us. 

Both theories have failed the reality test in the world, which is why the global 
ecology and economy are collapsing together. Genetic determinism - the idea 
that genes determine the characteristics of organisms in linear causal chains 
- has also failed the reality test within science. It was thoroughly discredited 
by scientific findings at least 15 years ago.Yet, mainstream biology remains 
firmly wedded to the discredited paradigm,just as our policy-makers are held 
to ransom by corporate capitalism. 

Environmental protection, food safety, and even basic human rights will be 
sacrificed to corporate trade and financial imperatives in the treaties of the 
WTO and MAI, while the discredited science continues to misguide a "hit 
or miss" technology that has the potential to destroy all life on  earth.' 

Genetic networking 

For a quick summary of genetic determinism, I have taken the following 
description from a booklet produced by the Food and Drink Association and 
endorsed by Government scientists: 
"Research scientists can now precisely identify the individual gene that 
governs a desired trait, extract it, copy it and insert the copy into another 
organism.That organism (and its offspring) will then have the desired trait ..." 
This description, typical of literature supposedly "promoting public under- 
standing", neatly encapsulates the bad science of genetic determinism. It gives 
the highly misleading impression of a precise technology, implying that genes: 

determine characters in linear causal chains, one gene giving rise to one 
character; 
are not subject to influence from the environment; 
remain stable and constant; 
remain in organisms and stay where they are put. 

So, by manipulating genes, all the problems of the world can be solved, as 
simple as that! 

What is the new genetics of the present day really like? 

No gene ever works in isolation, but in an extremely complicated genetic 
network.The function of each gene depends ultimately on all other genes in 
the genome. So, the same gene will not have the same effects in different indi- 
viduals, because the other genes are different.There is so much genetic divers- 

of Bad Science and Big Business, Gateway, Gill & Macmillan, Bath and Dublin. 6 -1 
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ity within the human population that each individual is genetically unique, 
except for identical genes at the beginning of their development. If the gene 
is transferred to the genome of a different species by genetic engineering, it 
is most likely to have new and unpredictable effects. 

The genetic network, in turn, is subject to layers of feedback regulation from 
the physiology of the organism and its relationship to the external environ- 
ment. So, if the environment changes, a gene may cease to work.These layers 
of feedback regulation change not only the function of genes, but can rearrange 
them, multiply copies of them, mutate them to order, or make them move 
around. Some ofthe mutations that occur in response to certain environments 
are so repeatable that they are referred to as "directed mutations". Genes can 
even travel outside the original organism to infect another. This is called 
horizontal gene transfer, the very process exploited for genetic engineering. 

Those findings have completely invalidated genetic determinism. Yet the 
orthodox mainstream remains firmly wedded to the discredited paradigm. The new 
genetics is diametrically opposite to the old static, reductionist view. Genes 
and genomes can change so much that molecular geneticists themselves have 
invented the descriptive term "the fluid genome", more than ten years ago. 
It is more accurate, however, to see the genes as having a very complicated 
ecology consisting of the interconnected levels of the genome, the physi- 
ology of the organism and its external environment. Putting a new gene into 
an organism will create a disturbance that may propagate out to the external 
environment. Conversely, changes in the environment will be transmitted 
inwards and may well alter the genes themselves.The most important lesson 
is that the stability of genes and genomes, as much as all the other character- 
istics of the organisms, depends on a balanced ecology. Genetic engineering 
profoundly disturbs the ecology of genes at all levels, and that is where the 
problems and dangers arise. 

We are told that genetic engineering is just like conventional breeding, only 
faster, cleaner and more precise. Not true. Genetic engineering biotechno- 
logy is a new departure, and introduces new dangers. It bypasses reproduc- 
tion by using artificial virus-like vectors to transfer genes horizontally, often 
between species that would never interbreed in nature. 

Vectors 

a New genes and new combinations of genes are engineered into our food, 

6 from bacteria, viruses and non-food species, which have already been shown 
0 to be harmful to pollinators and other beneficial insects. Interactions of 

foreign genes with host genes give many unintended effects including toxins 
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The technology is "hit or miss" and is not at all clean and precise.The random 
insertion of foreign genes into the genome gives rise to random genetic 
effects, including cancer in mammalian cells. Large failure rates are typical 
in transgenic animals and many abnormalities are found, even among the 
successes. For the same reasons, transgenic lines are often unstable, do not 
breed true, and do not perform consistently2 

Most dangerous of all, the artificial vectors used to transfer genes are made by 
recombining the most infectious viruses and other genetic parasites and may 
contribute to creating new viral and bacterial pathogens. That was why the 
pioneers of genetic engineering called for a moratorium in the 1970's. But 
commercial pressures cut it short. They set up guidelines based largely on 
assumptions, every one of which has been invalidated by scientific findings. 
Since then, drug and antibiotic resistant infectious diseases have come back 
with a vengeance, raising serious questions over the safety of genetic engin- 
eering biotechnology under current regulatory  regime^.^ Strains of at least 
four dangerous bacteria, including the one that causes tuberculosis, are already 
resistant to all antibiotics and hence untreatable.There is now overwhelming 
evidence that horizontal gene transfer is responsible for spreading antibiotic 
resistance and creating new viral and bacterial pathogens. 

Other scientific findings suggest: 
Transgenic and antibiotic resistance genes may spread horizontally from 
transgenic plants to soil bacteria and fungi, and to gut bacteria. Transgenic 
DNA may be 30 times more likely to escape than the plant's own DNA.Vira1 
genes in transgenic plants may recombine with other viruses to generate new, 
super-infectious viruses.Viral DNA, which is in practically all transgenic 
organisms, resist digestion in the gut of mice, pass into the bloodstream and 
then into a variety of cells to integrate into the cells' genome.When viral 
DNA was fed to pregnant mice, the DNA was found in the cells of the foetus. 

Genetic engineering agriculture 

Genetic engineering agriculture is an extremely dangerous diversion. Far 
from feeding the world, it intensifies corporate control on food, which created 
poverty and hunger in the first place. It obstructs implementation of sustain- 

' See Ho, M.W., Meyer, H. and Curnrnins, J. (1998). The biotechnology bubble. The Ecologist 
28(3), 146-153, and references therein; also Ho, M.W. and Steinbrecher, R. (1998). FatalFlaws 
in Food Safety Assessment: Critique o f  The Joint FAOIWHO Biotechnology and Food Safety Report, 
Environmental and Nutritional Interactions 2, 51-84. 

See Ho, M.W., Traavik, T., Olsvik, R., Tappeser, B., Howard, V., von Weizsacker, C. and 
McGavin, G. (1998). Gene Technology and Gene Ecology oflnfectious Diseases. Microbial Eco- 
logy in Health and Disease 10, 33-59. 
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able agriculture and erodes agricultural biodiversity, which are widely recog- 
nised to be precisely what we need to guarantee long term food security. 

Farming communities in the Thirdworld have been actively regenerating and 
revitalising degraded agricultural land with many forms of sustainable, organic 
agriculture and recovering agricultural biodiversity. In 20 Third World coun- 
tries, more than 2 million families are farming sustainably on 4-5 million hec- 
tares, with tripled or doubled yields, fully matching if not surpassing intensive 
agrochemical agricu1ture.This has happened only within the past 5-10 years. 

Healthcare 

Genetic engineering also grossly undermines and distorts healthcare. It 
diverts attention from the overwhelming causes of poor health, which are 
environmental, and blames the victims.The same chemical and drug industries 
that have been major polluters of the environment, that have been causing 
increasing damages to all the organ systems of our body, including our genes, 
are now set to reap enormous profits from those made ill. If the present trend 
continues, our healthcare system will collapse. It will be replaced by a health- 
market, serving the rich, if at all, at the expense of the poor. 

Genuine genetic diseases that can be traced to single genes make up less than 
two percent of all diseases, while at least one percent of those are new mutations 
most likely caused by environmental mutagens. In some conditions,like mus- 
cular dystrophy, fully one-third are new mutations.The main focus of so-called 
"preventative" medicine is to identify "predisposing" genes for diseases, such 
as cancers, that are strongly linked to occupational and environmental carcino- 
gens. Pre-implantation diagnosis is being done for gene "predisposing" 
embryos to cancers they might suffer as adults, so they can be eliminated.We 
have gone down the slippery slope of genetic discrimination and eugenics. 

Despite the lavish promises of gene therapy, there has not been a single success 
in more than 20 years.Yet, it is still being aggressively pursued with dangerous 
vector techniques that can cause cancer and create new vi r~ses .~  

There is now, (April 2000), a moratorium on gene therapy after a healthy teenage volunteer 
died in a clinical trial. An inquiry, still going on, has revealed five other deaths and at least 650 
other adverse events. See Ho, M.W., Ryan, A., Curnrnins, J. and Traavik, T. (2000). Unregu- 
lated Hazards, 'Naked' and 'Free' Nucleic Acids, ISIS and TWN Report, London and Penang, 
circulated at the Biosafety Protocol Meeting, Montreal, Jan. 2000, available on the Institute of 
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Another promise - personalised medicine based on our genetic makeup - is 
a pipe dream.We have an estimated 100,000 genes with hundreds ofpossible 
variants in each gene. Each person is genetically unique, except for identical 
twins at the beginning of their lives. The function of each gene depends on 
the background of all the other genes with which it interacts.That is why 
even single gene diseases are turning out to be far more complicated. It is 
impossible to give an accurate prognosis based on knowledge of single genes. 
Furthermore, up to 95 per cent of our genome is called "junk DNA" because 
no one yet knows what its functions are. 

Since the 1980s, healthcare systems all over the world have been seriously 
undermined by "free-market" imperatives. So-called "structural adjustment 
programmes", supported by the World Bank, have forced Third World 
Governments to impose charges on health care for the poor, cut public spend- 
ing by reducing services, and promote private health businesses. As a result, 
undernutrition and infant mortality rates have been increasing in many Third 
World countries, reversing a long-term trend; and infectious diseases have 
re-emerged with a vengeance in immunologically compromised populations. 
It is extremely dubious whether genetic engineering biotechnology can 
improve the health of anyone, let alone, the poor. It may, instead, be contrib- 
uting to the resurgence of infectious diseases. 

Summary 

Scientific findings accumulated over the past twenty years have invalidated 
every assumption of genetic deterrninism.The new genetics is compelling us 
to have an ecological, holistic perspective. Our destiny does not lie in the 
genes. The genes are not constant and unchanging as previously supposed. 
Instead, they respond to the physiology of the organism by altering their 
function, as well as, structure. Genes and genomes require a stable, balanced ecology 
to maintain stability. Organic agriculture is predicated on such a balanced eco- 
logy, which depends on a diverse community of healthy organisms free from 
agrochemicals. 

Similarly, the key to genetic health is precisely the same as physiological 
health: unpolluted environment, wholesome organic foods free from agro- 
chemicals and sanitary, aesthetically and socially satisfying living conditions. 

Our priorities are to curb toxic and radioactive discharges, as well as, releases 
of genetically engineered organisms. Agrochemicals should be phased out 
and organic agriculture widely introduced.These are the real choices for civil 
society.We must turn the tide on bad science and big business and opt for a 
life sustaining science and industry working for the good of humanity and 
our planet.5 65 



Terj e Traavik 

Unpredictability 

If a molecular biologist or ecologist was to take an unbiased view of the 
methods being used to design genetically modified organisms, as well as, the 
characteristics of the resultant organisms and the interplay with the environ- 
ment, and make a one-word conclusion, that conclusion would be unpredict- 
ability.This conclusion is the basis for my points of view concerning use and 
commercialization of GMO's, especially the first generations of genetically 
modified crop plants, which is the most urgent problem that we have to deal 
with. 

I need to introduce myself as a part of this story to illustrate the self-evident 
thing that if you look at exactly the same landscape or object from different 
angles, or different positions, you will see a different landscape, or a different 
object. 

I am a molecular biologist and the head of a department that works with 
molecular biology and the methods that go into the box called "gene tech- 
nology". I want to emphasize that I am not against genetic engineering and 
molecular biology. 

But I have had to change my angle of view and my positions according to the 
landscape, because my own research forced me to. I work with cancer viruses, 
an old use of genetic engineering. A small piece of viral DNA put into a 
normal cell will integrate itself into the cell's chromosomes.This little piece 
of new DNA may cause a totally scrambled up cancer cell.This was fascin- 
ating for quite some time.The DNA can be trimmed and still do the same 
thing; turn normal cells into cancer cells. 

The genetically modified crops are made by exactly the same strategy with 
66 the same methods.Theoretically, the resultant organisms are also exactly the 



same. When it came to releasing, the same kinds, (at least theoretically), of 
cells into the environment, I was forced to take a look at my experiments 
from a new angle, and a landscape perspective. 

Naked DNA represent a hazard. As late as around 1990, the dogma every- 
where was that naked DNA, for instance, DNA released from genetically 
modified organisms, did not represent any hazard at all. Enzymes would 
instantly chop it up, whether it was in the environment, in the soil or in 
multi-cellular organisms. As part of an experiment with a small cancer virus, 
a small piece of naked viral DNA like those used to modify plants was injected 
intravenously into rabbits. Rabbits are totally refractory to this virus, but in- 
fectious DNA initiated a full infection of the rabbits.This told me two things: 

1. So much for dogmas, once and for all. 

2. Naked DNA is much more resistant and may represent a much greater 
hazard than was realised at the moment. 

In addition to this, the term "gene technology" should not used.The word, 
"technology", should not be used at all regarding a lot of the applications. 

NGO's and others try to make a strategic difference between medical applica- 
tions and other applications of genetic engineering.That should not be done, 
because the differences between the types of procedures, methods, and strat- 
egies of "genetic engineering" do not follow these kinds of distinctions. Each 
application-and each resulting organism or cell is an individual case. One of 
the areas where there are hazards, which are not really realized with medical 
applications, is the use of live vector vaccines. Live virus vector vaccines or 
naked DNA vector vaccines do represent environmental and health hazards. 

Generalized views are dangerous.The problem is that the flip side of gener- 
alized views is not reductionism. It is an analysis within a totality. The box 
labeled "gene technology" or "genetic engineering" holds many different 
objects. One person may regard insulin production within a contained en- 
vironment as positive, for instance, the only problem is to keep the contain- 
ment. 

The same person may be, as I am, negative towards commercialization and 
full-scale worldwide experiments without scientifically appropriate controls, 
that are taking place with genetically modified crops and with some genetically 
modified animals. 



For or against? 

There are productive and non-productive ways to discuss safety aspects of so 
called "genetic engineering". Often the discussion itself becomes polarized 
in the sense that people end up being for or against. Consequently, it is un- 
productive to ask: "Are you for or against genetically modified organisms?" 

For the moment, the most urgent, productive question is: May some com- 
mercial and other applications of "gene technology" pose unintended risks 
or problems? 

Then, if they do: Can the risks be assessed and prevented? 

Then, we have to be scientifically fair and honest and even admit we do not 
have methods that give the answer to that question. 

Another productive question is: 

If the risks cannot be safely assessed or even identified, what should be done 
until they can be identified and properly assessed? 

Risk assessment 

A large number of proponents of the commercialization of many "gene 
technology" applications have the arrogant view that "we know about every- 
thing, and we can control itn.This is actually, from a scientific point of view, 
not true. 

It should never be said,"There is no danger or riskW.There is always a danger 
or risk.The problem is to calculate what it is. It may well happen the risk 
seems negligible, yet some six years later this very good piece of advice can 
come back to haunt a lot of scientists and so-called experts.This was the case 
with the mad cow disease (BSE) in the UK. This should also be taken into 
account when discussing the potential risks of genetically modified organisms. 

What then, are the potential risks and hazards? One of the problems with all 
new technology is that all the advantages may be evident and harvested on a 
very short time-scale, while many of the serious potential hazards and risks 
become evident only in the long run. Does that mean they should not be 

$ taken into consideration? 
c$ 
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The risks and hazards of genetically modified organisms are mainly connected 
to the shortcomings of the present-day techniques for performing gene 
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anthropocentric view of the world around us. Genes are looked upon as 
single cause-effect units to be manipulated to our own advantage. Either we 
deny, do not dare, or do not want to reveal our ignorance about the unity, 
the complexity, and the dynamics of the total genomes, and about the inter- 
relationships and the networks that they are part of at the genetic, cellular, 
organism and ecosystem 1evels.That is the real problem that has to be dealt 
with. 

People say. "We have heard enough about risks, and we want to be assured 
that this is not so risky, because it has come so far already, it is too late to turn 
back." We have heard this in many connections. In Norway, good rivers turn 
dry, because of this strategy.The process begins and is expected to be carried 
through. Do not let them carry it through! There is still time to stop. 

"Gene movement" 

The claims, that genetic modification is a more precise and rapid way to reach 
the same aims as traditional cultivation and breeding, are scientifically total 
nonsense. Traditional breeding or cultivation shuffles alleles, (alternative 
versions of genes), of genes around, while they are all the time kept in the 
locations that they have been given by evolution. That is not the case for 
genetic modification. Risks with GMO's are connected to this fact. The 
techniques make very unnatural recombinants, and insert new exotic genes 
or sequences into unpredictable chromosomal 1ocations.There is no way to 
target gene constructs to a predetermined location in the genome of the re- 
cipient cell.This in itselfleads to unpredictability, both on the theoretical and 
the technical levels. 

Furthermore, as Mae-Wan Ho said, the vectors are themselves unsafe, be- 
cause they are dangerous and very efficient genetic parasites. 

I want to put forward the very provocative question: Do we have a gene tech- 
nology at all? 

This is not to question the real genetic engineering i.e. the basic recombin- 
ant DNA techniques. DNA can be manipulated, cut and put together in new 
combinations, and the results are the same each time.Technology has its root 
in the Greek "Techne", which was used for handicraft. Even today, the word 
gives the impression that it refers to methods, techniques, and processes, 
which can be repeated, reproduced, and controlled, giving exactly the same 
results each time. 

That is not the case with the techniques for genetic modification of cells and 
organisms at the moment. Most of the problem relates to not being able to 69 



target genes to a specific place within the chromosome, keep them there, and 
then make controlled trials of the characteristics and the stability of the 
resulting organism over time and in different environmental conditions.That 
is simply not possible.The inability to target means there is no control over 
the changes that take place in the gene expression of the recipient organism. 
Nor is there control over the transfer of the trans-gene, parts of the trans- 
gene, or over activation of potentially mobile elements within the recipient 
organisms. All these known cellular and molecular mechanisms and processes 
represent putative and possible risks and hazards in the cells. 

It is not necessary to have whole intact genes or constructs in order to initi- 
ate transfers. Small pieces of the trans-gene inserted at the wrong place may 
be more harmful, than a long DNA construct inserted at the right place.Even 
a small piece of DNA, as low as 20 base pairs may act as a control element 
within a cell, if it is inserted in the wrong place and this is not detectable by 
available techniques.The methods used at the present are designed to amplify 
a whole gene or at least a part of a gene. Here, small pieces of DNA are un- 
detectable unless you are very careful and use specially designed methods. My 
conclusion is that we should stop using the wordUgene technology" about a lot 
of the applications, because it is simply not technology. It is "gene movement." 

Risk and precaution 

When people talk about risk, and even when scientists discuss risk, they often 
talk past one another, or are at least, not talking about the same thing. The 
word "risk" has an internationally accepted definition. Risk does not mean 
probability of an unwanted event occurring, although,it is discussed that way, 
both in scientific circles and in the media. Risk is defined as the probability 
of an unwanted event occurring, multiplied by the consequences it will have if it 
happens. Risk is defined the same way regardless of the activity. Whether 
building bridges or houses, polluting with chemicals, or releasing genetically 
modified organisms risk is defined the same. 

The best example is the atomic bomb.The probability that an atom bomb 
could explode accidentally is not very high most of the time, but the con- 
sequences of it happening are catastrophic. The risk then, is therefore, very 
high. I think that is the way that people should discuss risk.This includes 
unwanted events that have a low probability of taking place 100 years from 
now, but will have serious effects if they occur. Some of them will be able to 
dramatically change whole ecosystems, even if they occur only once. 

e 
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Finally, what we should base our activities on is the "precautionary principle". 
Again, a lot of colleagues think they know what the precautionary principle 
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is part of good lab practices. However, the precautionary principle is also a very 
sound basis for science in general and the only sound basis for pre-evaluation 
of technology-related risks and particularly, for risk assessment in the connec- 
tion we talk about.The definition of the precautionary principle implies that 
where there are threats of serious irreversible damage or lack of positive 
scientific certainty, the precautionary principle should be used as a reason 
to stop or postpone human activities that may result in environmental de- 
gradation, or threats to human or animal health. In this connection, this clearly 
means to abandon commercial use of the genetically modified organisms. 

Implement the precautionary principle and introduce moratoria. Risk assess- 
ments of research by truly independent scientists must be enforced. Society 
and the governments have to do this, because nobody else will.The methods 
for targeting integration sites need to be improved to a degree of certainty. 
Until then, there should be no commercialization of these "technologies". 

Furthermore, reductionist thinking in this context must stop. Instead, eco- 
logically authentic model systems in order to be able to understand and con- 
trol the risks and hazards of genetic engineering are needed. 

Finally, we have to say no to the substantial equivalence principle.At an EU 
conference inVienna 2 years ago, there was this very honest Portuguese 
representative who was participating in GM0 risk management in his home 
country.The only thing he was doing was inspecting the crops in the fields. 
The substantial equivalence principle means that if anything looks like any- 
thing else, then the two are equal.That is nonsense. 

Let me end by saying: It is better to be ignorant, and to admit that you are 
ignorant, and then learn, than try to seem wise "and stay ignorant". 



Rebecca Goldburg 

The sustainability of engineered crops will be to a great extent a function of 
the types of products developed and how they are used. The environmental 
sustainability of three types of biotechnology products being developed in 
the United States, the country with the most research and development and 
the most widespread commercialization of genetically engineered crops, was 
exarnined.The types of products studied should not be regarded as contrib- 
uting to the development of more environmentally sustainable forms of agri- 
culture. 

The two most common types of engineered crop plants being developed and 
commercialized in the United States: 

1) Tolerate applications of synthetic chemical herbicides, (herbicide-tolerant 
crops). 

2) Produce insecticide toxins from the bacterium, Bacillus thuringiensis, 
(Bt crops). 

Unfortunately, there are major concerns about the sustainability of both 
types of crops. 

The development of herbicide-tolerant crops facilitates not only the sale of 
seeds by companies, but also the herbicides they manufacture. Thus, the 
"pesticide treadmill" for farmers is evolving into a "technology-package 

treadmill" of chemicals and genetics. Biotechnology is being used to increase 
farmers' use of certain herbicides, rather than to move agriculture towards 
more ecologically based, environmentally friendly forms of weed manage- 
ment. 

Bt crops have a desirable, short-term environmental impact, in that they allow 
farmers to substitute relatively safe Bt toxins for applications of traditional 



chemical insecticides. However, there is a strong scientific consensus that 
widespread use of Bt crops will lead to the evolution of insects that resist Bt 
toxins, with the result that traditional non-engineered spray formulations of 
Bt toxins as well as Bt crops will lose their effect. The U.S. Environmental 
Protection Agency requires companies selling Bt crops to implement resist- 
ance management plans to slow or prevent the spread of resistant insects. 
However, these plans appear to be of limited effectiveness, as companies have 
been reluctant to implement plans with elements consistent with the pre- 
vailing scientific wisdom for resistance management. 

Crop plants are the major focus of genetic engineering in agriculture, but are 
not the only types of agricultural organisms being engineered. Fish are likely 
to be the first genetically engineered animals commercialized for agriculture. 
Salmon, genetically engineered to mature rapidly on salmon farms, are the 
closest to becoming commercialized. Salmon farming cannot now be con- 
sidered a sustainable form of food production since: 

1) There are a number of serious environmental problems associated with sal- 
mon farming 

2) It results in a net loss of fish protein. (It takes almost three pounds of wild 
caught fish in the form of salmon feed to produce one pound of farmed 
salmon.) 

Given salmon farming's intrinsic problems, it is difficult to regard genetically 
engineered salmon as contributing to environmental sustainability. 



AND THE FUTURE OF THE BIOTECH INDUSTRY 

Pat Mooney 

Unfortunately) Pat Mooney was unable to come to the conference. To compensate) 
he provided the conference participants with an early dra3 o f  his pape6 "The E T C  
Century)', that will be available soon on RAF15 Internet Website: ww.ra$. 0%. The 

following is a short review ofthe main points that werepresentedfiom his draft at the 
conference. 

The "ETC" century 

Mooney starts by reminding us about the history of technology. The inven- 
tion of the automobile was, at the time, supposed to be the outstanding tech- 
nological invention of the century. However, the radio, telephone, aspirin, 
and nuclear power plants soon accompanied it.Biotechno1ogy will not be the 
single most important technology of the new century either, but will be 
accompanied and merged with other scientific breakthroughs like nano- 
technology, (micro-engineering of inanimate matter), informatics, and ma- 
terials sciences. 

Three major pressures are identified for the 21st century: Environmental 
Erosion,TechnologicalTransformtion, and Corporate (and Class) Concen- 
tration.The three factors have given name to what Mooney calls the "ETC" 
Century. 

Envi~onmental erosion 

Environmentd erosion includes genetic erosion and erosion of species, soils, 
and the atmosphere. Part of its explanation lies in the denial of dangers that 
industry and politicians continue to maintain despite counter-evidence in 
the past. Car manufacturers assured us that car exhausts were harmless, 
tobacco companies claimed positive effects fiom smoking, and the Governor 
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Today, OECD governments and industry assure us that genetically engineered 
organisms may be released without any risk. Historical evidence warns us 
that this is most likely wrong. Scientists have argued that it takes a human 
generation to see and understand the implications of any new technology. 
Theref~re~new technologies should not be introduced without proof of safety. 
The benefits of biotechnology must be measured with the risks involved. 

Not only have companies failed to recognize risks and dangers of new tech- 
nologies, but the potential of technical inventions has also been underestim- 
ated, as when the telephone* radio* and television were dismissed as purpose- 
less by the companies themse1ves.The question is whether this inability to 
predict future scenarios has changed. 

As an example of a possible transformation of technology, Mooney takes the 
case of biowarfare. The U.S. Army held a workshop on the future military 
implications ofbiotechnology. Although a defense system must explore diverse 
future war scenarios* these scenarios are disturbing.The RMA7 (Revolution 
in Military Affairs) includes micro-robotics with bio-engineered spies, low- 
detection biological weapons, and neurological research to alter the mentality 
of soldiers on both sides.The lack of defense against each of these imagined 
new weapons calls for peace as the only sane defense alternative.The best 
defense lies in the removal of inequities and democratic shortfalls. The 

however, ignored. 

ogies suggested in the future military defense scenario are 
already under development.The combination of inanimate nanotechnology 
and animate biotechnology results in military and civil bio-machinery and 
the potential to merge minerals and microbes in production. 

Corporate/class concentration 

The once-diverse Life industry undergoes a transformation into a few homo- 
genous Gene Giants through what Mooney calls mega-mergers. In this 
process, independent public research becomes extinct* and the public and 
smaller enterprises are marginalized or excluded.The Giants see intellectual 
property and trade patents not as goals* rather as tools among them in the 
oligopoly that has emerged. 

The patenting of life forms threatens to monopolize life and our lives and 
Mooney sees the battle against an intellectual property monopoly as the urgent 
and primary goal for Civil Society Organizations today 
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Mooney7s future scenario concerning the negative Terminator and Traitor 
technologies suggests that these patents will take over 80 percent of the 
world's commercial seed market within 10 years. He also expects mergers 
between input and output companies to bring together seed companies, food 
processing, and trading mu1tinationals.The possibility of organic or sustainable 
food production will be minimal in this scenario. 

Within 10-20 years, we will witness the commercialization of nanotechno- 
logy and its convergence with biotechno1ogy.This will be used in "precision 
farming" and threaten food security and human health, as well as, the nature 
ofsociety, governance, and dissent. 

We can no longer isolate sectors like agriculture from pharmaceuticals, 
militarism or security.To have any possible input, Mooney argues that Civil 
Society Organizations need to begin thinking and working in new ways. 







CITIZEN PARTICIPATION 

IN DEFINING THE ALTERNATIVES 

J anice J iggins 

Introduction 

This paper discusses the participation of lay publics in shaping the future of 
biotechnology.The text examines some of the existing concerns and dilemmas 
within which future public participation, as citizens, as consumers, and as moral 
agents,must be situated. It then lays out a justification for wider public involve- 
ment and a perspective for thinking about how lay publics might be invited 
to participate in the definition of "the public good". On this foundation, it 
suggests why extractive, and consultative approaches and methods will be inad- 
equate, and proposes a range of complementary participatory approaches and 
methods. However, these will only lead to more effective problem solving if 
certain conditions are fulfilled. The main geographic area considered is 
Europe, but some reference is made also to other countries. 

Implications for future citizen participation 

Participation as citizens, in systematic discussion, in oversight, in policy fbrma- 
don, in regulatory procedures, in risk and impact assessment, has been minimal. 
Only one country, Switzerland, has held a referendum (1998) on biotech- 
nology issues. 

Participation as consumers is giving mixed market signals, but a notable new 
feature is the rapidity and strength of the growth in the demand for organic 
produce, traceable - to - source products, and products labelled for the 
presence/absence of GE ingredients. 

Participation as moral agents is giving strong, clear signals, as witnessed by: 
(1) Advocacy in favour of a strongly precautionary approach and urgent 
attention to questions of liability and accountability. Domestic and world- 
wide alliances among NGO's, specialist research institutes, concerned farmers, 
veterinarians, medical and food scientists, and by lobby groups, facilitated by 79 



the new inter-connectivity of e-mail and the Internet. (2) Activism, some- 
times violent. 

The evidence based on the research and survey work, consultative fora, the 
print media, higher education curricula, and market signals, shows that the 
public is increasingly: 

resentful of the growing lack of choice; 
resentful of technological and commercial dependency and exclusion; 
resentful of the de-contextualisation of decision-making; 
mistrustful towards the dominance of a handful of "life science" companies 
in the global economy; 
mistrustful towards scientists, (except those who work for environmental 
organisations), and governments, as sources of authoritative information; 
with very low trust in life science companies' information; 
concerned about liability and accountability; 
cynical at being asked to "play catch-up", i.e. to be involved in consulta- 
tion after the fact; 
unwilling to be treated as an "experimental population" or for the 'environ- 
ment', (landscapes, nature, wildlife), to be treated as an experimental site; 
and fed up at the dismissal of their views as irrational, misinformed, or 
unduly focused on 'worst case, but infinitesimally rare' ethical risks and 
dilemmas, when they see themselves as raising responsible questions about 
the boundaries oflife and death, what is fitting, equity, justice, and welfare, 
and who decides what is a tolerable degree of risk. 

Given this background and context, greater participation -will be meaningful if, 
and only if, the dominant drivers ofbiotech science, technology, and applications 
are willing to change what they are currently doing and the direction they are 
going. If this willingness does not exist, the effort will backfire. If the effort is 
not made, the ccbiotechnology project" will backfire. In either case, civil society 
will be degraded and social capacity to deal with an increasingly uncertain 
future will be undermined. 

Boundary  issues 

A crucial issue for lay publics is where the boundaries are set when consider- 
ing biotechnology's potential. Biotechnology's promoters have attempted to 
confine the debate within narrow technical and problem boundaries. Lay 
publics routinely attempt to position the claims made in the light of a whole 

&D 
range of other, larger concerns, related to pre-existing dilemmas of which and 
whose needs might be satisfied, and which and whose problems might be addressed. ra 
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A matter of credibility 

Another major concern for lay publics is that of credibility. Scientists often 
seem to believe and governments accept that it is their special role to establish 
"true knowledge" about issues troubling to society, for others to communicate 
(Lubchenko, 1998). But, if neither journalists nor governments are considered 
credible sources of information, and if the public distinguishes scientists' 
claims to truth, in part, in terms ofwho they work for, then this beliefwill not 
stand up as a guide to wise action. 

Moreover, the belief conceals the evident case that scientists do not agree 
among themselves and, as human as the rest of us, stand within, not apart from 
the context in which they act as scientists. Civil society seems to be good at 
assessing the assertions of scientists and experts that seek to place scientific 
knowledge wholly above the fray, as this anonymous reviewer tries to do. 
"Ignorant or ill-motivated people will continue to try to justify bad policies 
with bad science or the misrepresentation of good science. Scientific know- 
ledge is not to blame", (The Economist, 14 November 1998, p. 11 in a review 
of books on genetic engineering). Behind the belief lie a number of assump- 
tions about citizens: 

they are ignorant, they do not know their own best interests; 
they are misinformed, they do not hold valid data and information; 
they misunderstand; they do not perceive the public interest. 

These assumptions deny the publics a role in generating valid information, 
knowledge and understanding. They deny lay publics' interpretative and 
explanatory frameworks as yielding true meaning.They are profoundly non- 
democratic in terms of the consequences for citizens' roles in policy making. 

The assumptions of "science communication" rest upon the naive under- 
standing of the links between knowledge, attitudes, and practices. Both micro 
level research and large scale statistical surveys have demonstrated beyond 
question that the links between knowledge, attitudes, and behaviour are 
tenuous and cannot reliably be used for predictions, (Van Meegeren, 1997). 
The assumptions of "science communication" also rest upon a naive under- 
standing of how people incorporate and use knowledge and information 
generated by their own and others' experiences (Callon and Law, 1989; 
IWHC 1991). People are good at placing technology assessments into con- 
text, both the context in which it is generated and the context in which they 
themselves, at any one time, wish to use it (IWHC 1991). 

The implications are far-reaching.They lead science and technology develop- 
ment toward "interactive effectiveness" (Roling and Maarleveld, 1999; Jiggins 
and Roling, 1999). In the crisis over biotechnology, it implies an engagement 81 



with society that so far few scientists have embraced. But governments might 
now perceive it to be in the best interests of democracy. 

Who guards the guards themselves? 

The Latin tag - "Quis custodiet ipsos custodies?" - reminds us that some 
aspects of the biotechnology debate pose perennial problems of human 
governance. It summarises a third major area of concern for lay publics, the 
evident lack of transparency in oversight, regulation, and policy formation in 
relation to technology direction.The institutional and procedural checks and 
balances supposedly effective in safeguarding the public interest clearly are 
not operating very well.The following taken from the innumerable examples 
occurring over the last three years, are selected to illustrate how widespread 
and multidimensional the problem is: 

1. In 1998, the Netherlands challenged an EU directive allowing patenting 
of biotechnology inventions, based on misgivings about the patenting of 
material of human origin and the lack of clarity about whether plants and 
animals can be patented. The EU directive, none the less, was passed in 
1998 after 10 years of debate. Because it was a trade directive, EU rules 
allowed it to be passed despite Dutch opposition and abstentions by Belgium 
and Italy. The dispute has been passed to the European Court of Justice. 

2.  In April 1997 two Australian governmental agricultural agencies applied 
for proprietary rights in chickpea varieties grown by farmers in India and 
Iran. In January 1998 the Grains Research and Development Corporation 
and Agriculture Western Australia withdrew the application in the face of 
public outcry. 

Consumer dilemmas 

The competing claims being made about the benefits for and effects on the 
consumer of GE food and health products and products that contain GM 
ingredients nest also within existing consumer dilemmas. In European coun- 
tries, much of the legislation and codes of practice guiding the development, 
promotion, and advertising claims about food and health products embodies 
a normative concept of the consumer.That is, of the consumer as emancipated, 
alert, and with a reasonable power of discernment (Van den Belt et. al. 1999; 
I have drawn closely on this source, with the authors' permission, for the 
following two paragraphs).This has posed problems with respect to products 
and advertising directed towards children and other vulnerable consumer 
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U ... c 

In the Netherlands, up to the Commodities Act of 1988, all health claims on 
82 food products were disallowed, on the grounds that foods have merit by virtue 



of their place in a total diet.The 1988 law, in line with an E C  guideline, re- 
jected all medical claims for food and drink, but admitted, in principle, the use 
of health claims. Subsequently, the appellate body of the Advertising Code 
Foundation has established clear precedents, resting on assumptions that the 
consumer is aware that consumption of a single product is not sufficient to 
bring about or maintain a state of health. Food and health products were 
positioned by their makers increasingly by terms of healthy lifestyle, i.e. the 
product in the broad context of eating and living. 

The advent of genetically engineered functional foods adds new dilemmas. 
Consumer organisations and "green" associations have submitted extensive 
survey evidence to the EC and national agents of food health jurisprudence 
challenging the concept of the discerning alert consumer. On  the contrary, 
their evidence suggests that the consumer, in general, is confused about what 
constitutes and promotes healthy living and eating and is easily misled by mar- 
keting claims, especially those which raise groundless fears about deficiencies 
and special needs which affect comparatively few people. Furthermore, even 
where informed, the consumer may be unable for a variety of reasons to pur- 
chase or otherwise ensure such consumption patterns and lifestyles. 

Other types of dilemmas are posed by scares in which legitimately differing 
scientific views are aired, yet which leave the consumer uncertain as how to 
best meet the food and health needs of themselves and their farnilies.The 
BSE fiasco is a notable recent example, but there are many others whose 
cause can be traced both to the very extended spatial, temporal, and organ- 
isational chains which now exist between producer and consumer, as well as 
to the mode of production itself. A specific dilemma of this sort is posed 
when the consumer wishes to actively avoid certain kinds of products and 
positively choose others. 

Another type of dilemma is posed by labelling. Except for those who are 
against any GE product or GM ingredient, a simple with/without label does 
not provide sufficient information for a consumer to make an informed 
choice.Yet it is the lack of choice which the absence of labelling imposes, that 
consumers resent. 

Risk assessment 

Survey evidence and other empirical enquiries reveal wide divergence be- 
tween scientific and expert treatment of biotechnology risk and the way lay 
publics deal with risk and uncertainty. Scientists tend to think of risk as 
having objective properties, (evidence that harm can occur). Probabilities can 
be assigned for their occurrence. Experts can assess the trade-offs between the 
costs and benefits of reducing the cause mitigating the consequences. The 83 



techniques of risk communication can be to inform the policy maker and the 
public.There are a number of difficulties in thinking about and dealing with 
risk this way.The description of objective properties is presented as a true, 
(complete), definition of the problem.The normative aspects are disguised as 
expertise. Underlying assumptions about the nature of reality are hidden. 

Furthermore, the person who defines the limits of the context or the tech- 
nology also determines who is being rational.The process does not admit that 
a person or group can rationally oppose a technology judged to be safe, (i.e. 
no evidence harm can occur or low probability that will occur), ifit turns out 
that the expert definition of the system does not include the things they care 
about most. Expert based risk assessment tends to exclude, if only because 
non-measurable, concepts such as fairness, equity, or rightness. 

Risk communicators tend to smother or blur the crucial distinction between 
"No evidence of harm" and6'Evidence that no harm can occur".Yet ordinary 
people clearly make a distinction in how they address these two importantly 
different cases in matters which touch their everyday choices. In addition, lay 
publics are seen as not being able to think probabilistically, a disguised accusa- 
tion of public irrationality in opposing technology to which experts assign 
low risk probabilities. But this fails to take into account the evidence that the 
lay publics' tolerance thresholds, (i.e. the risk probability that is considered 
tolerable), are (a) contextual (b) socially produced. Social experience seems 
to leave lay publics acutely aware of the following, (though not necessarily in 
this language) : 

if experience in practice is limited, there is no basis for proving if estimated 
risk probabilities are too high or too low; 
the unexpected cannot be assessed in terms of risk probabilities yet may 
dominate the final risk assessment; 
low probability but high consequence events do not enable individuals and 
societies to learn easily from experience; 
there is a distinction between (a) normal hazards/risks in which one thing 
causes another such that,if the cause has not occurred, the effect would not 
have occurred either, and (b) what philosophers call over-determined 
problem situations, in which there is a causation without the counter fac- 
tual.An actual cause is causative, but not exp1anatory:if one cause does not 
occur, another will. The appropriate level of explanation moves from the 
microscopic to the macroscopic, from the particular to the structural. 
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It is clear from this perspective, that attempts by governments and biotechno- 
logy companies to narrow risk assessment will not convince lay publics. 5 
While many of the risks associated with biotechnologies may have their 
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the systemic nature of biotechnology risks, spreading into ecological and 
social systems, implies that a wider set of issues must be considered. Unfortu- 
nately, for those who seek absolutes, since neither ecology nor social science 
can be predictive, by reason of the intractable qualities of their subject matter, 
this in turn implies that debate, dissent, and absence of final closure will be an 
enduring hallmark of biotechnology. 

T h e  rationalefor broad participation 

The strong overall impression from statistical and other empirical enquiry is 
that public willingness to delegate decision-making authority over questions 
of technology direction and risk has eroded. From a civil society perspective, 
there is social disutility in the continuing spread of cynicism, disengagement, 
and distrust. There is social benefit in stimulating a social prejudice against 
risk creators. For this to occur, there must be a willingness to increase the scope 
of the boundaries of debate not merely the categories of persons involved and 
a presumption that the views expressed will be consequential in shaping the 
future of biotechnology. 

Lay publics want to ask questions such as: 
Whose interest is served and who bears the risks? 
Whose voice is sought, who is heard? 
How are assessments, decisions, priorities and trade-offs made? 
Who is liable and accountable for technology failure, 
or risk management failure? 
How can liability and accountability be enforced? 

The rationale for broad participation thus has 3 dimensions: 
- The normative. Democratic government is based on the consent of the 

governed (not merely public acceptance but public approval). Citizens 
have rights to participate in public decision making and to challenge the 
basis of government decision; 

- The substantive.Wisdom is not confined to specialists and officials; 
- The instrumental. Increased trust, legitimacy, and credibility reduce conflict 

and increase compliance. 

The discussion might be taken further, to re-consider how the public good 
might be identified. Over the last several decades, two related propositions 
have gained ground. 

Markets provide the most accurate definition of the public good because 
they are the sum total of what people want. It follows that, the more effi- 
cient and free the market, the more freely the markets will be able to define 
"the public good". 85 



Governments provide, at best, a partial and self-serving definition of the 
public good, which at worst, assimilates the public good to the perpetu- 
ation in power of the ruling class or individual. It follows that the role of 
government in controlling and regulating the science, technology, and 
market opportunity, should be minimised. 

In this view, the very idea that the new biotechnologies give rise to questions 
of morality is swept aside as irrelevant. Insistence that there are acute choices 
to be made which are fundamentally of moral character, is dismissed as irra- 
tional.Yet, all available evidence of public opinion, however diverse it is in 
many respects, indicates a wide public determination that the moral dimen- 
sion is central to the definition of "the public good". 

How then, are we to understand this moral dimension? Numerous ethics 
committees composed of the great and good have been established to puzzle 
this out on our behalf.The evidence from civil society, however, is that indi- 
viduals are seeking, as moral actors, a more direct confrontation with the 
choices posed by biotechnology. Anyone who regularly reads the letters and 
feature pages of popular consumer lifestyle magazines, listens to or watches 
c c soap operas", or who just enjoys gossiping with friends and neighbours, 
would accept the proposition of philosophers that moral standards form 
complex structures in which "boundary setting" plays an important role. 
Some things are perceived as simply not on the menu of options among 
which a choice must be made, other restrictions apply to what is considered 
fitting, or right to take into account, with regard to particular decisions. Bio- 
technology challenges, for many people, both sets of restrictions. 

Five kinds of questions typically arise: 
- Can moral claims be objectively established? 
- What concern for others is it right to take into account when asked to 

forgo the advancement ofwhat is perceived as our own interest? 
- To what extent are individual rights protected from limitation in the name 

of the public good? 
- Does the aggregation of small benefits for large numbers of people out- 

weigh the larger cost for a smaller number? 
- Is the utilitarian maximisation of aggregate well-being the dominant value, 

(the Benthamite search for the greatest good for the greatest number)? 

Thomas Scanlon (1999) explores the concept of "CO-deliberation" as an 
approach to sorting out a response.The central proposition is that, as moral .* 

M 

actors, individuals seek to be able to justify their conduct to others in ways 

. that conform to principles against which none could reasonably reject. If 
conduct transgresses these principles then in effect the perpetrator is assert- 
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The CO-determined judgements about what is justifiable and the principles 
that bound such actions fundamentally are rooted in individual experience 
of what is reasonable, and not in the simple aggregation of individual values. 
Furthermore, this formulation allows a distinction to be made between the 
individual assessment of the reasonable limits to self-sacrifice in the interests 
of the larger whole and the assessment of a disinterestedUthird party". It sheds 
light on the importance and significance of: (a) the relations between moral 
actors in determining the reasonableness of specifics actions;and (b) the more 
general frameworks of meaning which determine which reasons for action, 
(principles for reasoning), are considered as relevant in any particular case. 

In effect, Scanlon's work allows us to understand at a fundamental level why 
neither Cost-Benefit analysis, nor Contingent Valuation, nor opinion polling, 
nor the deliberations of ethics committees are taking us much further. It helps 
us understand why the reduction of moral choices to the workings of the 
market will not satisfy. It helps us understand in formal terms the everyday 
experience of the different moral treatment afforded to: 

the choices of disinterested third parties among competing interests; 
the choice of an individual to save and protect from harm the things most 
dear to him or her, even at the expense of others; 
the choice of disinterested third parties in subjecting a few to harm or loss 
of amenity or additional cost as a means of saving many others from a 
greater or comparable harm. 

By focussing on multi-level reasons and reasoning as basis for morality and con- 
duct, Scanlon illuminates a possible way forward for citizen participation. His 
work points toward establishing new boundaries for technology design and 
use, and restrictions on use in a context based on moral reasoning, which is 
CO-determined among citizens, governments, market actor, and specialists. 
Appropriate approaches would be those, which seek explicitness in reasons 
for choice with respect to purpose, context, and principle among all the 
actors involved. 

The empirical evidence indicates that in fact the corporate sector increas- 
ingly is accepting, to a degree, CO-determined moral reasoning.The concept 
of corporate social responsibility exerts wide appeal. Public protests over the 
environmental, animal welfare, and food quality abuses have been public rela- 
tions disasters for offending companies. 

The force of the reasoning presented here, as a way of thinking about how to 
define the public good, leads to the conclusion that there is more than one pos- 
sible future for biotechnology. Public participation might be best characterised as 
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participation in an unfolding performance rather than a controllable design 
process. 

Ways forward that are not useful and those that are useful 

Previous sections have illustrated the ways in which the dilemmas posed by 
biotechnology are nested dilemmas, and have outlined a way of thinking 
about how to deal with these that take account of boundary problems, value 
questions, and contextual issues. It has also been indicated, that civil society has 
been developing ways by which to make the corporate sector accountable to 
its civic responsibilities. However, the general tenor of the discussion, so far, 
has introduced a degree of scepticism about the extent and scope ofgovern- 
ment, scientific and corporate willingness to engage the public in shaping 
biotechnology futures. This section considers more directly purposive ap- 
proaches to engaging lay publics. 

There has been considerable effort in recent years to develop and apply eco- 
nomic techniques which can measure the objective value of environmental 
goods and services, (Costanza et al., 1997; O'Connor, 1993), the subjective 
values people place on these, and the trade-offs they prefer to accept among 
them (Sagoff 1988, Jakobsson and Dragun, 1996). There are two general 
lessons: (i) that a significant proportion of individuals refuse to make the 
trade-offs presented to them at all, and (ii) that public understanding of the 
terminology used by experts is limited (see for example, Spash and Hanky, 
1995 for Cost-Benefit analysis applied to biodiversity conservation). 

A more fundamental critique is made on the grounds of Cost-Benefit 
Analysis and CV techniques' inadequacy in dealing with questions of power, 
interest and institutional effects. A particular development of this line of argu- 
ment has been the critique offerninist economists (Mellor, 1997), centred on 
the unpaid production time invested by women in ensuring human sub- 
sistence, analogous to the non-valued time of the biological process which 
ensures human existence. 

If the favoured economic tools might give rise to misleading perception of 
lay public concerns, then what are the options? There is a very large portfolio 
to choose from, but they can be usefully clustered into three categories in 
relation to information and management purpose: the extractive, the consult- 
ative and the participatory (Table). 

E2 
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Each set of approaches and related methods can be characterised in terms of 
. the degree of inclusiveness, the relative emphasis given to data, information, 
2 

and meaning, and the extent to which they are capable of bringing about 
88 acceptance of change without suppressing diversity. They can be further 



characterised by the management focus or purpose of seeking public inter- 
action. Participatory methods are by far the most capable ofhelping societies 
learn their way adaptively toward what might be sensible to do. 

Final remarks 

Approaches based on science communication and information sources from 
government or the corporate sectors are unlikely in themselves to help civil 
society become 'biotech literate'. They may even backfire unless comple- 
mentary measures are taken, relating to disclosure, transparency, and inde- 
pendence from market gain, liability and accountability. They also need to 
explicitly acknowledge the norm-setting, boundary-shifting nature of bio- 
technology, as potentially giving new meaning to life, death, and personal 
identity. 

Citizen participation needs to explicitly include people as moral agents, not 
merely as persons with democratic rights of approval and veto.The emergent 
norms and boundaries, and the veto option must be consequential, or else 
participation will also backfire, deepening cynicism, erosion of trust, and 
feelings that technology direction is out of control. 

Concerned authorities must also be willing to acknowledge that while bio- 
technology might offer some public interest benefits, there are in many, 
perhaps all cases, other routes to achieving societal ends. Furthermore, the 
biotechnologies which might be harnessed to promote justice and equity 
will not, in current market and trading frameworks, become actual benefits 
unless the public interest is protected, funded, and distinguished from dom- 
inant commercial interests.This is not an argument against 'the market' as such, 
but an argument for taking seriously the reality that the market reduces iden- 
tity and moral reasoning to a single dimension. As consumers, European 
citizens are signalling their mistrust of the consequences by choosing positively 
for organic products, traceable-to-source products, and products without GE 
ingredients. 

Approaches most useful for helping societies learn how to use biotechnology's 
potential wisely are time-consuming. They require funding. They will not 
secure convergence or closure, but they will assist in defining the permissible, 
the limits, the restrictions, and the moral reasoning within which individuals, 
as well as, societies can make informed choices. 



Methodological 
Approach 

Extractive 

Consultative 

Participatory 

Character 

exclusive 
data saturated 
information poor 
meaning-less 
no convergence 
possible 

selective 
data rich 
information rich 
focus-down 
convergence possible 
focus up 
convergence possible 

discursive 
deliberative 
inclusive 
meaning saturated 
information saturated 
boundary setting 
possible 

Management Focus 

manipulating 
directing 
centralising 
controlling change 

informing 
placating 
containing 
designing change 

partnering 
delegating 
democratising 
learning approach 
to achieving desired 
change 



Examples 

- 

Polling 
Delphi techniques 
Contingent Valuation 
Statistical surveys 
Stakeholder Analysis 
Cost-benefit Analysis 
Decision Analysis (decomposed probabilities, 
value trees, multi-attribute utilities) 
Lexicographic preference surveys 
(to determine the social benefit of 
information provision) 
Expert Environmental Impact Assessment 
(EIA) 
Expert Sustainability Indicators 
(usually quantitative) 
Concept Capture 

Public hearings 
Task forces 
Citizen Advisory Committees 
Alternative Dispute Resolution 
(mediation, policy dialogue, forum 
approach to regulatory negotiation) 
Citizen Panels 
Focus Groups 
Interactive Techniques (scenario modelling, 
computer assisted meetings) 
Expert-based indicators 
(quantitative and qualitative) 
Rapid appraisal techniques for EIA 
Multi-perspective stakeholder analysis 

Open Space Forum 
Future Search 
Other visioning and back casting techniques 
Participatory appraisal and learning 
techniques 
Soft systems methodology 
Collaborative learning 
Metaphor workshops 
Community-based indicators 
(quantitative and qualitative) 
Planning for Real 
Talk Works 
Citizen Juries 
Participatory Strategic Planning 
Community Round Tables 
Participatory Mapping and Resource 
Citizen Advocacy 
Household-based Eco-feedback monitoring 
Inventories 

Generic Limitations 

do not question who is to judge what is a 
relevant question, a relevant concept or relevant 
information 
experts fix the boundaries of problerns/problem 
situations 
lack of awareness of the ethical nature of 
boundary setting 
do not challenge either causation or explanation 
assume an objective reality, which is 
determinable and measurable 

assume the desired result is consensus, which 
arises by 

i.focussing down: the common denominator(s) 
in multiple individual views identified through 
discussion 

ii.focussing up: agreement on  the larger picture, 
constructed by each individual looking at things 
from each other person's view, achieved 
through dialogue 
assume misinformation or a lack of information 
assume an intersubjective construction of reality 
is achievable 
can collapse into tokenism (and thus further 
stimulate the effects they seek to ameliorate) 

take time 
can collapse into cynicism if surrounding system 
not responsive to outcomes 



Martha Crouch 

How can scientists be more accountable to their communities? On  reflection, 
I believe that scientists are responsive and accountable to their communities. 
The problem from a public perspective is that scientists do not fully live 
amongst the people. Rather, they inhabit a largely separate world isolated by 
language, viewpoint, and association. 

I remember how I transferred my own allegiances from the public to the 
scientific community during my training. By the end of undergraduate edu- 
cation in biology, I found it difficult to talk with my parents or non-science 
friends, because the number of specialized words and concepts inhabiting me 
resembled a foreign language and culture. During graduate training, I joined 
a lab group that functioned as an extended family where most of our profes- 
sional and social activities merged. We literally "lived in the lab", and were 
encouraged to work long hours, further isolating us from outside inter- 
actions.The frustration of sharing the focus of my life with anyone not in the 
discipline tied me more tightly to my peers. 

As I progressed in the career, I learned that the norms of science are enforced 
by scarcity.There are limited funds for research and few positions at the top. 
If a scientist tries to do something outside the norm, the funds are not forth- 
coming, there are few invitations to speak, and the best peer-reviewed journals 
are not receptive. Peer review may maintain quality, but it also ensures nor- 
mality. 

The norm is a narrow zone. It is defined by the kind of knowledge needed for 
innovation in an increasingly limited economic arena ofindustrial capitalism. 
Although my own funding for studies of seeds came from the national 
government, the broad agenda of industry is indistinguishable from U.S. 
congressional goals, as far as I can tell. In fact, the biotechnology industry is 
peopled by members of my extended scientific family, trained in the same labs, 
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of science and industry overlap substantially.Thus, scientists will be account- 
able to the status quo, if not knowingly, then by default. 

A scientist who seriously challenges the status quo will be swifdy marginalized. 
It is no wonder that few scientists feel connected enough to the public sphere 
that they are willing to risk separation from their primary community. 

The danger of course, is that the activities of scientists greatly impact the 
public. Our society privileges scientific knowledge as the legitimate basis for 
action of all kinds.Therefore, to have scientists unaccountable to the public 
is a problem. 

I believe it is necessary to create other communities where scientists can not 
only belong and be rewarded, but which overlap with those of non-scientists. 
This would allow scientists to respond to different incentives. 

For this to occur, those interested in the natural world would have to be 
trained with philosophers, ethicists, artists, and writers while maintaining 
their ability to understand each other and to see from multiple viewpoints. 

Studies would need to be funded by a broad spectrum of the public. Ostens- 
ibly, this happens now with government grants, but functionally, the average 
person has no input.There are experiments with such democratization of 
scientific funding and agendas going on now, (for example, see the LOKA 
Institute on their web site at www.loka.org). 

Funding is not enough. The science done by such community-embedded 
researchers would have to be given legitimacy in policy decisions, job pro- 
motions, rewards, and so on.Thus, the dominance of the current professional 
societies would have to be broken. The struggle of midwives against the 
American Medical Association or of herbal healers against the pharmaceutical 
establishment illustrates the difficulties. Nonetheless, these groups are gaining 
ground. 

Eventually, community-supported scientists might feel free enough to prac- 
tice different kinds of science. For example, if I was doing science as part of 
a community of traditional agriculturists in the Andes, I might study the way 
seeds grow by participating in conditions that created healthy, strong, and 
diverse seeds.The nurturing of life and community would be at the core of 
my work. Instead, in my community of reductionist, mechanistic scientists, I 
studied seeds by dis-assembling and breaking their life-cycles. This led to 
knowledge of value in the industrial control of the seed cycle, which was 
being accountable to my community at the time. However, weak, broken 
seeds are of dubious value to the public. 93 



Building and maintaining communities of any kind is a tough job, but the 
creation of alternative communities is indeed the task before us. 



Tim Roberts 

Clearly biotechnology is an exceptionally powerful technology. That is 
hardly news to anyone. We can harness that power to do an enormous 
amount of good. If we have power, we can use it to do good or use it irre- 
sponsibly and dangerously. So there is a corresponding power to do harm.The 
trick for society is to get the benefits of biotechnology and avoid the dan- 
gers.As human beings we have the possibility to do that.The question is how. 

T h e  precautionary principle 

The precautionary principle is a fairly new principle that is extensively 
applied in this field. To rather naive scientists or lawyers like myself its main 
function seems to be to stop people from doing things. It seems to be like 
Zeno's paradox. He proved in the 4th century BC that motion was impossible, 
because to get to a target you first have to move half the distance towards the 
target. Before you can get there you have to go half that distance, and you get 
an infinite series that prevents you from moving at all. The parallel with the 
precautionary principle is that you take a very large number of very small 
risks, and you assemble them, and say that we cannot go any further until we 
prove that these events would not occur. It is very much like Zeno's paradox: 
at least, in that it seems to be an absolute barrier to progress. 

If this principle is valid, why does it only apply to technical change? Why does 
it not apply to social change as well? 

I have not seen it applied to social change, but would argue that if you are 
thinking about ideas or technologies, ideas are much more powerful than 
technologies. If you think back over the past century, the atomic bomb killed 
100-200,000 people. But through ideology, people like Hitler, Stalin and Pol 
Pot killed many more. It is ideas that are really dangerous. If we are serious 
about the precautionary principle, we ought to apply it in that area as well. 
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Of course the difficulty is how to do it. But that difficulty arises with tech- 
nical matters as well. 

Becoming a little more constructive, the secret is, I think, to pick out the 
major agreements of what has been said.And there are considerable areas of 
agreements in what I heard. One is about prediction. We heard from Pat 
Mooney's paper yesterday that governments and industry are very bad at pre- 
dicting the effects of technology. There are endless stories about that. My 
favourite is the Arthur C. Clark story about the invention of the telephone. 
He had two contrasting stories. One was from the head of the British Post 
Office, who was inclined to dismiss the whole thing as trivial and use1ess;"If 
I want to send a message, I use a messenger boyW.But the contrasting one was 
from the mayor of an American town in the mid-west, who said,"! think this 
technology is absolutely wonderful and revolutionary. I can see it will re- 
volutionise our society and the way we work.You may think I am absolutely 
crazy, but I can foresee a time in the distant future when every town will have 
a telephone." It is simply not possible to predict how these things will go.That 
is for good or for bad. 

While I agree with Pat Mooney that governments and industry are bad at 
predicting the effects of technology, I would say that everybody else is, too. 
But it is difficult to ban the technology on those grounds. It is difficult even 
to ban aspects of it. I have obviously been concerned mainly with plant bio- 
technology. I am certainly very concerned about some of the possibilities 
with human biotechnology, which are extremely worrying to someone of 
my conservative turn of mind. But equally, there are very powerful opportun- 
ities there too. 

My assumption is that there are important benefits to be obtained from this 
technology, and that this is also going to happen. Pandora's Box has been 
opened.The dam has burst, and all you can do is, (so to speak), guide the water 
into constructive channels and hope you do not get too much unintentional 
flooding. 

T h e  need for a legal framework 

From the point of view of industry, we want to see a practical legal frarne- 
work. In some respects that is already coming into place, and for the orderly 
advancement of the technology, is absolutely necessary. I think some people 

2 feel that industry would be happier with complete freedom, but that simply 
would not work. That is not practical. We have to think in terms of a legal 2 

g framework. In countries where a legal framework is not present, it is very dif- 
G ficult to do anything. Industry would be criticised, quite rightly, for proceed- 
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The other point that I would like to make is that laws change opinions. I have 
seen this in the UK over the past 30 years, with legislation in many areas that 
used to be open for you to do as you 1iked.A very simple example is drinking 
and driving. In the 605, nobody, I am afraid, talked very much about that. But 
these days there is a strong view that it is completely irresponsible to drink 
and drive. Now it is generally unacceptable. That simply was not so in the 
60's. I believe it is due to the law that has been put in place. 

Similarly, on the international scale, we have the CBD, (UN Convention on 
Biodiversity).There was a lot of discussion about this convention in the in- 
dustry in the 805, before it was introduced.These days, people in the industry 
will say, "Well, we recognise difficulties with the CBD, but it is now part of 
the international law. We have to work with it and we have to observe these 
obligations". So at least they pay lip service. 

I emphasise the importance of a practical legal framework ifwe are to get the 
most out of the technology and avoid side effects.We do need practical regu- 
lations, which can be implemented - and there are so many aspects to these 
matters that that can be really difficult. 

By way of example, I saw an advisory document issued to scientists at the 
CGIAR recently. There are 30 pages of it which deal with intellectual prop- 
erty obligations, farmers' obligations under the CBD, obligations for biosafety, 
and similar obligations. It begins with saying that all scientists will read, 
understand, and observe it. I am confident that nine out of ten scientists who 
read this will think that this is designed to stop them doing anything useful. 
"How can I get around it?"You will get similar reactions from industry,if the 
regulations are not practical. 

Diversity 

As in nature, problems are solved by diverse approaches.We have heard a lot 
about the decline in public research.That is a very serious problem. It is ab- 
solutely clear that public research in this area will have a different slant from 
privately funded research, and it is extremely worrying that public research is 
increasingly under funded.We need as many approaches as possible. Nobody 
can do it all. 

Another point that I would agree on is that there are real concerns about the 
concentration ofpower. It is very worrying if all the resources in this area are 
concentrated in one or two firms.That poses real problems. Even someone 
like me, who is a naive believer in the market economy, knows that it does 
not operate unless you have something approaching proper competition. 
Monopolies are not the answer. 97 



We do need more research. We need more public research, although there 
appears to be no money.We also need, I think, more private research, not just 
research conducted on behalf of one or two enormous firms. 

Intellectual property rights 

The fact is that intellectual property rights encourage private research. We 
heard the previous speaker remark on the conservative mindset in academic 
circles. One possible way to break out of that is to form a new firm. One sees 
that done quite a lot in America. That is a possibility for different types of 
approaches. The prime asset of such firms - what enables them to exist - is, 
typically, intellectual property rights. 

The way forward - co-operation and competition 
- - 

The first presentation today emphasised the possibilities of influencing firms. 
Now industry can only serve the market economy directly. However, it has 
a long-term interest to bring as many people as possible into the market 
economy, make them richer, and to that extent, give them more power.That 
is a somewhat long-term aim. 

The public sector can co-operate with industry with mutual benefits. I believe 
it is important that we see more of that. It obviously needs to be done with 
some care, because when you cooperate with the industry, they are accustomed 
to making deals and have skills in that area. Unless you are careful, you may 
not get a good deal. But there are real possibilities. AstraZeneca co-operates 
with the University ofLeiden on certain anti-fungal genes in plants.They say, 
"All right,you can have property rights for the genes in European crops.We 
want complete freedom to license them for use in Southern crops and 
plants." This kind of co-operation is possible, but "when you eat supper with 
the devil you need a long spoon". From my perspective, I would say that you 
need advice from a good lawyer. 

The other way forward is in competition. Industry depends on public toler- 
ance. It has to make its case. If you have a dubious reputation and go to public 
relations consultants and ask them to improve it, they will first try to persuade 
you to change your ways on the grounds that it is much easier to operate that 
way. 



Summary 

We need to continue the debate, ifyou believe, as I do, that there are benefits 
to be obtained from this technology. 

I am critical of the presentation by Dr. Goldburg, who asked why anybody 
would want to have herbicide-resistant crops. According to her, it does not 
seem to be a good idea at all. I think, there are undoubtedly useful and bene- 
ficial applications of herbicide tolerant technology in the Third World, for 
example rice in the Philippines. 

So make your case, please. Continue the debate. Let us have a good debate, as 
fair as possible. If you tear up crops, please, could you concentrate on tearing 
up genetically modified crops.We have had about 40 cases in the UK this year, 
in which I think four were actually genetically engineered crops, while the 
others were unfortunate errors. 

Ifyou refer toagenetic pollution", remember pollution is a very loaded word. 
DNA is DNA is DNA.This is part ofthe reason why some people find it very 
hard to be convinced about the real dangers in this area. We eat DNA all the 
time. 

Try to use {the best arguments.That is advice for both sides, who behave in 
exactly the same way. 



GOVERNMENT: THE ROLE OF REGULATORY AGENCIES 

AND INTERNATIONAL NEGOTIATIONS 

Ulf Svensson 

These days it is difficult for governments and their agencies to develop pol- 
icies, legislation, and regulations for all of the socio-economic sectors involved 
with modern biotechnology. Particularly difficult are the issues related to 
genetic modification. 

This is due to the phenomenally rapid development of the life industry, 
which is being driven by multi-billion dollar investments from multinational 
mega corporations. An accelerated process of mergers is leading to a con- 
centration of a few gigantic corporate groupings.The high level of secrecy in 
corporate developments compounds the difficulties of the governments and 
the legislative processes. 

The largest economic and social sectors, agriculture, food, health, and trade 
are among the many dealing with the issues involved.These include the new, 
complicated ethical issues, as well as, intellectual property right developments, 
which embody the controversial patenting of 1ife.Among the ministries and 
agencies that encounter the issues, there is an overwhelming need for co- 
ordination, harmonization, and an overview of the entire situation, which 
few governments have today. 

Further complicating the circumstances are highly controversial issues and 
increasingly strong demands for action, and non-action, from civil society and 
its organizations. Often, fundamental concerns are at stake involving health, 
food, the environment, ethics, and religion. People perceive the potential risk 
of global significance and major uncertainties. 

On one hand, churches and environmental and developmental NGO's, among 
others, desire a decrease in the accelerated pace of development in order to 
gain time to reflect, more knowledge, and a broad, transparent, participatory 
stakeholder dialogue. On the other hand, are others, particularly the private 
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sector and part of the scientific community, who oppose any government 
action that may place constraints on their efforts towards rapid developments. 

The political and legislative processes of the governments form high politics 
and economics. It is a consequence of the fact that the life industry, based on 
the progress of genetic engineering, is one of the biggest and most dynamic 
elements of the world economy. Indeed the next century is widely seen as the 
century of biology and modern biotechnology. Therefore, it is necessary for 
governments to promote the progress of their domestic industries and main- 
tain the domestic competitive status quo while challenging other countries 
in this crucial area. 

A case in point is the ongoing conflict between the United States and Europe 
concerning the trade of genetically modified foods and seeds, which will be 
one of the major areas of engagement in the next WTO round. For the US, 
it is an issue of great interest as the food industry has an annual turnover of 
1,000 billion dollars, an export of 55 billion dollars, and provides 25 million 
jobs. 

Modern biotechnology also plays a role in modern military security.Although 
pro-hibited by a major disarmament treaty it is being used in the development 
ofbiological weapons. Many countries feel it is necessary to have this type of 
knowledge-in order to properly implement the ban. The UN is currently 
attempting to enforce this prohibition in Iraq. 

In Sweden, the Ministry of Justice deals with the issues of biotechnology, as 
it is the perceived middle ground between the Ministry of Environmental 
Protection, which is demanding constraints, and the Ministry of Industry, 
Employment and Communications that is not responding to the resistance 
of the general public. Presently, a Biotechnology Committee is conducting 
a study for the development of a full legislative framework. 

However, much of the legislation and many of the regulations on biotech- 
nology, including issues of food, agriculture, and trade, as well as, intellectual 
property rights, are being advanced by the European Union. 

The process is complicated by the different phases of the development of bio- 
technology the various EU members have reached.The UK and Netherlands 
had mechanisms for assessing and approving G M 0  food applications long 
before other EU members.The differences in the strength of public opinion, 
among EU countries, also affect the process. 

Intensive work is in progress to implement the new regulations for the label- 
ing of G M 0  foods in accordance with the Novel Food Regulation of 1997. 101 



The process of revising the directive for the release of GMO's has been cum- 
bersome due to the strong public opposition. Presently, there is a de facto 
moratorium on the use of G M 0  crops in Europe, even if a minute area of 
French acreage was sown with Bt Corn in 1998 and Spain sows Bt Corn in 
5-7 percent of its cornfields. 

The headway made towards new directives on patents of GMO's has been 
arduous. An extensive dialogue between the EU Commission and the EU 
Parliament ultimate resulted in an agreement. However, with a strong public 
opinion against them, controversies concerning"1ife" patents continue.There 
is also resistance against the provisions of access to genetic resources.There is 
the beliefthat the provisions contradict the Convention on Biological Diver- 
sity (CBD). 

Many of the issues also have international dimensions, which have resulted in 
negotiations in many inter-governmental forums.There have been attempts 
to relocate bio-safety issues from the CBD to the WTO, in preparation for the 
next round oftrade negotiations in the WTO.These efforts have been stopped, 
although the EU Commissioner of Trade contravened the decision of the 
European Council of Environmental Ministers not to accept the relocation. 

The Codex Alimenarius provides the framework for the FAO negotiations 
on food safety issues. Regarding genetically modified food the EU will most 
likely introduce the precautionary principle as it pertains to the provisions of 
the Codex.This will be strongly opposed by the US and other large exporters 
of genetically modified crops. 

Two global issues, access to plant genetic resources and bio-safety, are being 
handled and negotiated by the Convention on Biological Diversity. 

The first issue regards the conditions for access to plant genetic resources par- 
ticularly those used for food and agriculture.The provisions of the Convention, 
state that any access should be based on mutually agreed terms and the consent 
of the source countries. 

The Convention requested that the FAO harmonize its international under- 
taking on plant genetic resources with the Convention.There are also attempts 
to establish a multilateral system of free access, which is strongly supported by 
the EU. 

a 
0 

However, the FAO negotiations stalled and no breakthrough is in sight for an 
agreement between the North and the South. Developed countries are not yet 
willing to pay for the free access to the plant genetic resources of developing 
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Regarding the issue of bio-safety, negotiations are continuing within the 
CBD. An overwhelming majority, including Europe and many developing 
nations, supports a protocol with strict provisions on bio-safety in trade of 
living GM07s.The protocol also includes an application of the precautionary 
principle.There is strong opposition by a small group of countries, led by the 
United States, which is not even a member of the Convention.The Miami 
Group continues to resist the precautionary principle, as well as, labeling.Yet, 
it will have to make concessions if it does not want the majority to agree 
on the protocol without them. 

It is foreseeable that the negotiations will be concluded and the vital bio- 
safety issues will have theirC'home" securely in the CBD.We have before us, 
a decade of intense intergovernmental negotiations for the development of 
the necessary norms and rules for international cooperation. Civil Society 
will also be deeply involved. Although the negotiations will be frustrating 
and arduous, they are crucial for the development of the era of biology and 
biotechnology. 



Jan Eksvard 

Most farmers have heard of the possibilities that gene crops could reduce the 
use of pesticides, allow for better weed control, yield higher quality potatoes 
or oil seeds, and provide cheap feed ingredients. 

However, 75 per cent of the farmers are not interested in growing these crops. 
Most farmers are also aware of the debate, the uncertainties and possible risks 
of this new technique.They understand the position of consumer organiza- 
tions and food traders. 

Traditionally, the farmer is seen as a food producer. But he is much more 
than that.Besides food, the farmer yields of a number of other biomasses.The 
farmer maintains, develops and changes resources, like the landscape, its 
beauty and its functionality as a place to live. In addition to these, he manages 
many other resources, such as biodiversity, the soil, and the knowledge of 
farming, as well as, genetic resources. He also maintains a number ofvariables 
including water, nutrients and carbon dioxide. 

The way the land is maintained has an effect on for example the climate, the 
quality offood, and it is a basis for the quality oflife in the cities. Most farmers 
and consumers are not aware of this. But some farmers, mainly the ecological 
farmers are becoming aware of this. 

Farmers are also part of society as producers of food.We also deliver all these 
other things that are necessary for the ecosystem to survive and be vital to 
produce. GMO's can only be fully accepted when their use contributes to all 
of the different roles of agriculture. 

Farmers are partly already tractor drivers to Monsanto. We do not fully have 
the power to decide what to produce or the means of production. We are 
dependent on fertilizers, pesticides, and seeds from the industry. In Sweden, 
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roughly 75 per cent of the seed is bought from seed companies. Most farmers 
are aware of this, yet it is difficult to get out of those unwanted dependencies. 

Swedish farmers have decided to create the cleanest, most sustainable agri- 
culture in the world.We have a consumer policy from 1992 that has been 
amended to accommodate gene technology. It states gene technology should 
not go against, rather it should contribute to a clean, safe and varied selection 
of food. A strong belief of and trust in farmers, horticulturists, and their 
industries should result in an acceptance of G M 0  use. It is important that 
G M 0 5  support sustainable production in agriculture, good animal care, an 
open landscape, and biological diversity. If gene technology can contribute to 
this, then it is acceptable. 

Farmers want to produce the quality goods requested by consumers. In theory, 
at least 50 per cent of the consumers know what constitutes good quality. In 
practice however, price and convenience are more important, and most people 
buy the conventionally grown products. However, some of our organizations 
believe that the price is the single most important argument for the consumer. 
This leads to the fear of not being able to compete with GM food, crops, or 
feed. If there is a market, the first producers in it may be able to make some 
money, but only on a short-term basis. However, under the present system, 
farmers as a group will probably suffer economically if they use GM crops. 

Now, I do not believe consumers only want low prices.A lot of other values 
are involved. Janice Jiggins addressed this. Communication between con- 
sumers and producers needs to be developed. Certified or labeled foods are 
possibilities. 

Farmers' responsibilities 

What responsibilities do the farmers have in this process? The first is to create 
a sustainable agriculture. Sustainability means both being able to continue to 
produce food and to survive economically. We need to learn to listen and 
communicate much more with consumers to find out what they really want, 
what values they have, and what they are willing to pay for these.This needs 
to be linked to sustainability. It is also necessary for farmers to present their 
perspectives about their situation and economy, as well as what they can do 
with their present knowledge. 

Accountability 

We need to be very open, ifwe use GMO's, where we use them, and how we 
use them. We need to stress accountability. If something goes wrong, who is 
responsible? From the viewpoint of the EU parliament, farmers will have the 105 



responsibility for using the technique and subsequently, any risks or con- 
sequences that may come with it.Therefore, the farmers will require insurance 
to cover the risks for which there will most likely be a very high premium. 
Yet, it is uncertain whether or not insurance of this type will be available. 

Controlling GM05 

How then, can we control GMO's? This question comes from many parts of 
society. Regarding genetically modified plants and animals, there are basic 
ethical values that need to be dealt with, in many of the decisions. 

There may be viable ways of controlling GM07s.You can differentiate con- 
tained use from non-contained use. Animals are easy to isolate, therefore 
controllable.They will not be able to spread their genes to other non-GM 
animals. Some plants may also be possible to control, ifthey self-pollinate and 
there are no related species nearby or possibilities to spread pollen to other 
crops in the region.These methods may be acceptable for use in industrial 
production. If GMO's were to be introduced to Swedish agriculture, crops 
would need to be segregated to prevent any unwanted gene flow. However, 
farmers cannot use GMO's in food or feed until we know more about the 
consequences of their use.Without the proper control methods farmers will 
not know what types of crops they are producing. 

Non-contained use brings other concerns into fbcus.We cannot control the 
gene flaw of fish or trees or oil seed crops. Cross-pollination can spread 
G M 0  traits to other crops. So, if an ecological farmer has a certified GM free 
crop and his neighbors are producing GM crops, the ecological farmer can- 
not be certain of the make-up of his crops. 

This is a dilemma. An issue, which was addressed earlier, was the lack of public 
research.We do have some ground principles that we follow for the present. 
Sustainability, openness, and a commitment to ethics are a few. 



Pernilla Malmer 

Swedish Society for Nature Conservation (SSNC) is Sweden's largest and 
oldest popular movement for environment and nature protection. In 1999, 
we celebrate our 90th anniversary. 

The heart of SSNC struggle has always been linked to biodiversity in a broad 
sense.The history of SSNC is the history ofpeople in love with nature, who, 
step by step, have come to realize that it is not sufficient to put up a fence to 
protect it. The threat against nature, and therefore human life, comes from 
industry contamination, traffic emissions, and over-utilization of natural 
resources. Our lifestyle and consumption create what we call ecological foot- 
prints in our own countries, as well as, in the South. 

When the environmental problems become global, the struggle ofthe environ- 
mental movement of the world has to follow. This also forms part of our 
contribution to a solution, equality and understanding between the North 
and the South. Many times as environmentalists, we can feel that we have 
more in common with our network friends in the South, than with our own 
government and industry. 

Almost every day we receive reports through the worldwide environmental 
network about the big battle to defend the world's biodiversity treasure from 
biopiracy and other kinds of exploitation. 

Today, a global biodiversity experiment is being led by a handful of multi- 
national companies.The experiment is called gene technology. During the last 
two days of the conference, several speakers have mentioned the increasing 
speed of deliberate releases of G M 0  crops. 

Traditionally, SSNC has not worked specifically with biotechnology, but as I 
mentioned before, the threats against nature have changed over time and in 
the last few years, our awareness and concerns regarding the subject have 107 



grown. It is evident that gene technology could be one of the greatest threats 
against biodiversity in the future. 

SSNC National Board adopted our first policy on genetic engineering last 
week, after a year of discussion and dialogue, involving our members, local 
branches, and office staff, as well as, consultations with experts from outside. 
It is too long to present here, but I will mention some of the most important 
points of the policy. 

From SSNC7s point of view, genetic engineering is not the same as traditional 
biotechnology. Its application leads to new political, social, and environmental 
impacts, with a couple of new ethical dimensions. 

There is an urgent need to take the research application of gene technology 
under democratic control. Even people's concern is a relevant ethical signal 
to slow down the process. 

Another important concern stated in our policy, is the impact of gene tech- 
nology on food security, power relations and justice in the wor1d.The Green 
Revolution was not the solution to global food security.The Gene Revolution 
will not be a solution either. 

SSNC sees strengthening of civil society and development of sustainable 
agriculture together with local people as the best guarantee for biodiversity 
conservation and food security for the future world. 

At the same time, we are aware that there are positive options with gene tech- 
nology, as for example, have been shown in some of the medical applications. 

But the precautionary principle has to be interpreted very strictly, particu- 
larly when the technology is applied to plants, animals, and organisms for 
deliberate release, as well as, on food products. 

The risks of GMO's applied to agriculture can be seen at three 1evels.There 
are risks for: 
1) Direct genetic pollution of biodiversity, and unforeseen ecological impacts. 
2) Deepening the "system-error" of agriculture, which means, an increased 
dependency on agriculture based on large-scale monocultures and external 
inputs, such as pesticides and chemical fertilizer. The loss of the genetic 

& resource base in food crops, forms part of this. 
2 3) Changes in power relations in the world food production, where the 
Â¥ c control over food will shift from local communities to increased dependency 

on the multinational life industry. 
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Before there are any releases of GMO-crops, we have to ask, "Who benefits? 
Are there other alternatives? What will happen if we do not implement the 
actual trial?" A balance between risks and benefits on a societal level is very 
important, yet rarely applied today in the authorization of releases. 

SSNC supports the idea of a moratorium on G M 0  crops, in  order to gain 
time for an in-depth analysis of the ecological and social impacts of gene 
technology, as well as, broaden the public discourse on ethical and other 
dimensions on gene technology. 

Among the actions to be taken during the moratorium are proposals for: 

Trials, strictly focusing on risk assessment and impact on the ecosystem level. 

Development of obligatory liability insurance for companies developing 
and selling gene technology products. 

Development of a global system for controlling unintended as well as 
intended releases. 

Strengthening the Convention on Biological Diversity, so that it cannot be 
overruled by the WTO/TRIPS agreement. 

Securing the principle of "No patent on life". 

Development of efficient GMO-labeling, adapted to consumer interests. 

The responsibility of SSNC, as part of the global popular environmental 
movement, is to act as a watchdog for environmental, democratic, and judicial 
concerns on biotechnology. 

We accept responsibility for the eventual positive outcomes of gene techno- 
logy in food production by accepting risk assessment research under strictly 
controlled conditions. At this stage, we do not say, "no, forever". But before 
we rush on with the greatest global biodiversity experiment there has ever 
been, we insist on the application of the precautionary principle and demo- 
cratic control of gene technology. 

We also have a responsibility, together with other environmental and social 
movements all over the world, to take part in global dialogues in international 
forums, such as UN, FAO,WTO, when dealing with biotechnology and bio- 
diversity. NGO's from northern countries have a specific responsibility in 
those dialogues, in the sense that biotech companies with global markets are 
normally from our own countries. 109 



The responsibilities we wish other actors to take are: 

From the industry, we wish for a constructive dialogue, where both sides 
must be able to say,"maybe I am wrongW.We would like to see a serious ques- 
tioning of the subject itself, not just hear, "How would you like to have the 
subject presented to accept it?" It is not just the marketing that is in question 
from the environmental and social sides! We also hope that people with ethical 
and other concerns will be respected, even if they will never have the same 
in-depth knowledge on the subject as scientists. 

From the government, we wish for them to remember that the people elect 
them.We hope they will take the responsibility to admit real civil society par- 
ticipation in the negotiations even in such forums as WTO. 

And the researchers? Well, a proposal to the biotech researchers, that could be 
seen as a new kind of experiment, might be to take a year off to work on a 
farm, with the soil, the crops, and the animals. Just to take the opportunity to 
widen the perspective of the most sacred of all - life itself. 



Bengt Ingerstam 

First of all, I want to thank the organizers for inviting me to speak at this very 
important conference. Especially since the consumer perspective very sel- 
dom is regarded as important, yet often as irrational. 

I also want to compliment the organizers for having arranged this important 
conference, although certain actors of the market have chosen to stay home. 

During 1985,I helped start the first real consumer organization in Sweden, 
called Consumer-Forum, (Konsument-Forum), ofwhich I am still the chair- 
man. In 1994, the idea arose to create a broader platform, a kind of network 
among Non Governmental Organizations, (NGO's), with a modern view on 
our way of living and our prospects on our future.This is often called the 
alternative movement. This alliance, Swedish Consumer Coalition, (Konsu- 
menter i Samverkan), was formed in 1994, with Consumer-Forum as a hub. 
Today, there are 17 member-organizations, 4 supporting organizations, and a 
number of local groups and individual members. We are consequently, a 
member-based consumer-organization, without links to or dependence on 
trade, producers, unions or political parties. We have an extensive site on the 
Internet. Much effort has been put into developing this site, as we believe that 
this is our future way of reaching people, members, and the other actors of 
the market.This new possibility gives us, as consumers, a new chance to be a 
force for change. 

Consumer power 

As NGO's, we have recently had the experience of using the Internet suc- 
cessfully. One example is when USDA officially made their proposal for 
common rules for organic production, including genetically modified crops, 
irradiation and the use of sewage sludge as fertilizer. For the first time, USDA 
opened up the process to the public, making it possible for citizens and their 
organizations to comment. Over 300,000 answers came in and the American 11 1 



Secretary of Agriculture, Dan Glickman, pulled back the proposal to re- 
elaborate on it. He admitted that there had been an unexpected amount of 
reactions.This was only possible thanks to the new modern communications 
technology. 

Another very important success was manifested when over 600 NG07s 
mobilized in opposition against the Multilateral Agreement on Investments 
under the 0ECD.The negotiations broke down and may now restart under 
the WTO. 

We are just at the end of the era of the information society, (when consumers 
had to be informed through PR campaigns), and at the beginning of the era 
of knowledge for everyone, thanks to the development of new information 
technology and the access to facts for everyone.The other players of the market 
are not used to this, but have to learn to pay more attention to the opinions 
and demands of the citizens as consumers. 

Still, we can hear from political leaders, scientists and corporate leaders that 
consumers do not know enough, so we have to inform and educate them to 
change their opinions. Dan Glickman said some time ago,"Don7t listen to the 
consumers, we have to inform them that GMO-soy is safe and good for the 
American industry". 

Only a few days ago the British Prime Minister, Tony Blair, stood up and 
"informed" his people that genetically modified foods are so well controlled 
there was no risk to eat them.The British people remember very well when 
their former minister of agriculture told them that beef was safe and on TV 
gave his daughter a hamburger to eat.All of us know how much his promises 
counted and British consumers have learned not to have too much confid- 
ence in their 1eaders.Tony Blair should have learned that lesson. Instead, the 
reactions are wild in Britain these days. Consumers demand that everything 
be labeled, so they may avoid buying it. 

From the beginning, growers of soybeans and their organizations mixed the 
beans in order to make it impossible to avoid GMO-beans. Now, it is haunting 
them.The market will become smaller. More retail chains are changing the 
recipes, the products and eliminating the soy and corn. In Sweden, we are 
happy to have an agreement between trade and industry that oil from soy- 
beans and corn will be labeled and that the retail chains are so sensitive to the E 
demands of consumers. Previously, it was difficult to find such oil in the U 
shops, even GMO-free, 

iY 
What can be learned from this is very important. Do not fool around with 
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their own choices. Furthermore, the more information given to consumers 
about6'non-risk", the more they want to avoid it. Non-risk is not a sales argu- 
ment! Try to meet the consumers' needs instead. Listen to the market. 

Learningjiorn rnis takes 

In the past, citizens/consumers have been victims many times. Some examples 
are given below: 

Grain was treated with methyl mercury, but not for the benefit of consumers, 
(birds and the buyers of bread). Science and the suppliers did not know better 
at that time, but today we all do.The infamous DDT, which was supposed to 
save the world and get the Nobel Prize, was forbidden.We still suffer, together 
with our friends/consumers, the fishes, and other animals, from past mistakes. 

Technology developed and found a way of splitting atoms. We gained man- 
made radioactivity and so-called "cheap energy". Some entrepreneurs, not 
knowing better, invented radioactive water to sell to consumers. Forgive them, 
because they did not know what they were doing. Still, there are interests that 
want to introduce irradiation of foods to eliminate unhygienic conditions in 
production.We all know that consumers do not want it. It is not a big business, 
anyhow. PCB was once very much in use. Now we know better. As an 
engineer, I have been educated along with the philosophy of overoptimistic 
and enthusiastic hope for a prosperous future, not to take into account any 
awareness of consequences. 

The same pattern is valid for economic mistakes that occur.Who had to pay 
for the mistakes that caused the bank crisis some years ago? The people of 
civil society always have to pay. Politicians only pay when they can use tax- 
payer money. Now the banks earn more money than ever, increasing the fees 
for their services.Who is paying for that? Consumers, as always. 

The role of  consumers in civil society 

Production ends where consumption begins.When the sun shines, and water 
is available,production can start with some saved seeds and a piece of soil with 
various 'cingredients".Vegetables, rice, or grain can grow. Some ofthis goes to 
consumers like pigs, hens, or cows, which give us meat, eggs, and milk to con- 
sume together with bread and vegetables.The energy that has been accumu- 
lated we call "products". Through my mouth, I can send the energy to my 
stomach, and return water and CO2 to nature. I can then sell my energy as 
c c  work" and be compensated with money. Consumers also make conserved 
energy available again and convert it into money. 
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Some of the money we spend on goods, thus creating a market, more jobs, 
and an increase in the turnover of business.The more we buy and consume, 
the more growth we have. Many scientists have spent much of their time 
trying to discover how consumers can be stimulated to buy more.Through 
marketing and PR, and by creating habits and lifestyles, consumption has 
increased significantly during the past 100 years. 

Part of the money from our work is called taxes, which we deliver, to the 
state. Politicians use it to get the community to function. 

A third part of our money we save in pension funds. It is a system that has 
evolved during the last 100 years and the funds have grown and will continue 
to grow to unbelievable amounts.These funds are used for speculation,which 
must give the highest possible returns to ensure us, as owners, an even larger 
pension. Speculation however, is a way to gain control over our money. 

Many crises in the world have been created by speculation with consumers' 
money, although, some crises have started from a lack of confidence from 
consumers, as with the Japanese economy. The Japanese people increased 
their savings for security reasons and consumption decreased. We all know 
how the rapid growth of the Asian economy suddenly dropped. 

For the Russian consumers, the situation is quite different.They tried to con- 
vert a planned economy, where consumers had no say, to a market oriented 
economy, but without products that met the consumers' wishes. Inflation 
made their money worthless and decreased their buying power.This leads to 
lower growth and higher unemployment. 

Recently, the Swedish Prime Minister, Goran Persson, said that he hoped 
consumers would gain more confidence in the Swedish economy and in- 
crease their consumption levels. This would increase production, decrease 
unemployment, and help improve the economy. 

We, the consumers, have a very important role to play.We are "the market" 
and we put the money in circulation. We are all consumers, even the farmers 
and researchers. We decide what we will buy and to whom we will give or 
lend our money. We have been victims long enough, but now we have new 
possibilities to make our voice heard and obtain a more equal balance in the 
so-called market. Is it not logical to have the right to be informed about what S 
we intend to buy, when the selling party thinks it is logical that we pay for it? 
Therefore, labeling is an important issue. 

4.2 
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Concluding remarks 

To end my presentation, I want to say a few words related to the subject of 
this conference from the consumer perspective. 

I cannot hide my astonishment over all the mistakes that have been made in 
the process of introducing genetically manipulated foods on the market. 
Every possible and impossible mistake has been made. Efforts from the U.S. 
to mix the crops, to make it impossible to keep the lots apart have been made, 
in hope that the opposition will calm down once consumers discover that 
they will not get sick or that it will be impossible to turn back.The attitude 
from certain companies has been that everything is allowed in order to in- 
crease profits and earn market positions. Involvement of political leaders who 
try to calm the opposition of consumers, because,"it is important to the U.S. 
industry", has not increased the confidence of consumers for the new foods. 

The strategy of always talking about non-risk, to try to convince consumers 
that it is safe, and not learning from the series of earlier mistakes, has failed. It 
is not a question ofnon-risk for us as consumers.The important issues for us 
who have to pay the bill, are values, benefits, and advantages.That means the 
price we have to pay has to be compared with the risk we are willing to take. 
Until now, we have not seen any advantages, so the non-existing risk is not 
an argument for spending money.The argument that,"it is the most controlled 
food on the marketY',just does not communicate that it is risk free, rather that 
it is, so controlled, because there may be risks. 

The question ofpatents and the question of labeling are two reasons for con- 
sumers to say,"no thanks9'.We want to use our democratic right to make our 
own choices, without being threatened. We are also very clear on the issue 
concerning the power over seeds, crops and foods, and the related threat to 
biodiversity. That means that we do not want a world ruled by monopolist 
and multinational corporations that safeguard their profits and future 
through the built-in dependence on chemical solutions of the organic life. 

Knowledge and modern communications will give us consumers a different 
role in the civil society in the future.Also stated in theTreaty ofAmsterdam, 
are the rights to organize, represent ourselves, and to be a part of the decision- 
making bodies in the community. So, I am hopeful and honored to represent 
consumers. 

Saying "no" sometimes means to take responsibility! That is exactly what we 
consumers do.The Precautionary Principle is one thing we have always used. 
Consumers always say no if they are not convinced. We do not say "no" to 
development, but to products that are not ready, safe nor needed.We demand 115 



clear and suitable labelling and a " n ~ "  to patents. Our critique is not built 
upon ignorance, rather it is built upon a lack of trust for those who regard us 
as ignorant. 



VOICES FROM THE SOUTH: 

RESISTANCE AND ALTERNATIVE SOLUTIONS 

Camila Montecinos 

One of the main lessons we have learned through our work is that any kind 
of sustainable or interesting development takes place when it is locally based. 

Therefore it is a contradiction - what am I doing here, talking to people so 
far away from my own? 

We have to be aware in the same way when the benefits ofbiotechnology are 
discussed.They always seem to be so distant. In the North, the benefits appear 
to be in the South, and in the South, they appear to be in the North.There is 
also reason for caution when we talk about alternatives. If we in the South 
are the ones who have the alternatives, we become a little bit exotic, different, 
special.Alternatives can also seem to be a little bit exotic. 

I just want to tell you from experience, there are alternatives. Something that 
I have heard, over and over, wherever I go, in the South, in the North, every- 
where, is "Oh, we just don't have that anymore. Things here are really bad, 
you probably have alternatives somewhere." 

I react to that. Some people think, "Here we don't have any diversity". I say, 
"You probably do have it". It is a matter of trying to rediscover it. Diversity 
is not only something that exists. Diversity is something that is creative. 
Diversity is life and life evolves continuously. 

For instance, there is a lot of diversity in beans.You think of course, beans have 
been there for so long, so it is no big deal.Then potatoes are no big deal, as 
potatoes are indigenous to Chile. There is always much more than what we 
are told.After all of these years, there are still alternatives. We see all kinds of 
alternatives, wherever you want to start they are there.There is still a lot of 
diversity culturally, as well as, biologically. That is my first point. 



This is not to imply there are no problems.There are a lot of problems, espe- 
cially with those that have a technological or scientific background. Solutions 
need to be found. However, no matter what methods are chosen we must not 
close our eyes to the alternatives. 

That is a very big challenge. It was very surprising to listen to Bo Ekstrand 
say, if consumers now wanted to have non-genetically modified food, they 
would have to pay for it.That is really very dangerous, because first industry 
was saying that consumers could have both GM food and non-GM food. 
Now he said that if consumers wanted non-manipulated food, then they 
would have to pay for it.That is closing an alternative.Any kinds of processes 
that do that are extremely dangerous. 

I agree with Tim Roberts who said we needed to apply the precautionary 
principle to social processes.We need to be cautious regarding the organiza- 
tions. It should be the first idea to be examined. 

I come from a country that has had 17 years of dictatorship, an effective and 
brutal dictatorship. I thought the dictatorship in my country was very success- 
ful, in the sense that it was still controlling us even after losing power. Our 
way of thinking is limited, because a fear of the military still remains. We did 
not even want to bring Pinochet to justice.That is why he is in Britain now, 
because we were afraid ofwhat would happen. I really thought it was all part 
of our dictatorial process. I thought we had the most self-censored country 
in the world.Then I came to Europe and was a little bit shocked, because self- 
censorship exists here too. I am pretty surprised by that. 

It is similar to the Stockholm syndrome, where the captives start to sympathize 
with their captors. Somehow all the alternatives are being kidnapped in the 
same way and the reactions are positive.We really need to de-censor ourselves. 
A little bit of that was sensed in some of the reactions here and in the Nether- 
1ands.The debate on biotechnology is a necessary fight, yet we automatically 
censor ourselves.That is self-defeating and it is not a way to progress. 

It is also important to keep in mind is that this is not a way to resist either. 
The minute resistance becomes an unconscious action the fight is 1ost.What 
should be resisted? We should resist homogenization and the closing of altern- 

S 
atives. Everything we do has to do with the way we live. 
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However, there is some sort of lesson that might be useful for what you are 
trying to do.That is, things need to take place locally. - '3 
That means decentralization. Everything has to be decentralized, including 
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power needs to be decentralized. If decentralization does not take place, it 
will be difficult to advance the process properly. 

If that is going to happen, it is necessary to realize that science is not the only 
source of knowledge. It has been said, "This is knowledge society". Which 
society has not been a knowledge society? None whatsoever. Every society 
from the very beginning of humanity was a knowledge society. The only 
difference is that nowadays, we are trying to privatize knowledge by saying 
knowledge belongs to certain kinds of people, usually scientists. However, we 
have many sources ofknowledge.That is something to remember. Science is 
one form of knowledge, yet there are many others. 

The old original, legal frameworks need to be developed. As has been 
mentioned here, one concern is that a lot of discussions on legal frameworks 
become so centralized. It is reassuring, because there are a lot of competent 
people at work.Yet, it is also dangerous, because it concentrates the processes 
into the hands of a few. These processes need to be expanded and become 
more inclusive. 

I do not know the way to do that, but it is a big issue. How can these kinds 
of arguments be opened up and explored? 

I am sorry if I did not bring you any concrete way of resistance, but I did not 
want to present something that might seem exotic to you. 









The following is a summary o f  the debates that took place in the plenumna and smaller 
workshops during the conference. Comments are gathered in themes, and questions 
from the floor are mixed with discussions between the keynote speakers. 

The  power of biotechnology 

The discussion of the power of biotechnology revolved around the defini- 
tions and expressions of power and their structures. Several participants reacted 
to the question of power. Martha Crouch emphasised that, although her 
example of the terminator technology can be seen as worse than other applica- 
tions, they follow the same logic by destroying alternatives and forgetting 
about relationshps.Vandana Shiva agreed about the need for a serious systems 
level comparison of alternatives. 

Monsanto's investment in Cargil, leading to a potential increase in the G M 0  
market, led Janice Jiggins to talk about conspiracies and ask who is to define 
the problems in society to which biotechnology is supposed to be the answer. 
Especially as, Carnilla Montecinos added,Southern countries are said to need 
biotechnology. However, Southern governments want to introduce bio- 
technology, because it seems to be good for/in the Northern countries. 

Given that they are extremely costly with few or no benefits, there is the 
question of why G M 0  crops are at all developed, especially concerning the 
terminator technology. Martha Crouch explained that the farmers spend 
roughly 1,000 times more on inputs such as,pesticides and fuel, than on seeds. 
Therefore, a more expensive seed, which reduces the need for pesticides, is 
economically attractive for the present industrial farming system. 

It was also discussed whether the technology is too powerful to be controlled. 
One example is fruits that produce medicine, which would be harmful for 
pharmaceutical industry, as well as, seed companies, unless the fruits are en- 123 



gineered infertile. It was regarded as unlikely that the commercial interests 
would allow or encourage the development of such applications, as they would 
not be possible to control.Vandana Shiva did not agree that the technology is 
powerful. For her, reproduction is the power of life, not of technology. 

Greed, industrial mergers, market plurality, and the political control of com- 
panies seemed to concern most participants, and were brought up several 
times. 

A possible moratorium on the commercialisation of GMO's was brought up 
during the conference. Mae-Wan Ho clarified that this moratorium would 
not affect research, contained use, or medical applications. The moratorium 
would be only for the first generation of transgenic plants, field trials, and the 
marketing of these crops. Instead, there is hope that independent risk research 
will intensify. 

Martha Crouch asked where the precautionary principle has actually been 
applied. Ulf Svensson explained its use for pollution control and develop- 
ment of sustainable fishing technologies in the North and Baltic Seas. 
Although it is a legally binding instrument in the EU, the EU did not accept 
the precautionary principle as a valid argument for refusing hormones in 
beef, according to Janice Jiggins. 

The subject of genome research led to many future scenarios being described. 
These included Ulf Pettersson's hopes for treatment of age-related diseases 
and solution of environmental problems, as well as, Bo Ekstrand's hopes for 
better food hygiene. 

However,Vandana Shiva feared that large, but poor population groups would 
not benefit from biomedical research. Another risk was the potential in- 
fluence biomedical research might have on lifestyles and behaviours in 
relation to diseases like diabetes, heart disease, and certain cancer forms.This 
becomes especially problematic when genetic tests can predict a disease a long 
time before the disease is developed. When companies simultaneously pro- 
mote unhealthy life styles and market drugs, their motives will be questioned. 

In comparison to biomedical promises and the "new" idea with functional 
foods,Vandana Shiva explained that in India, AyurVedic medicine has always 
included food, and this traditional medicine is free to ordinary people in 
India. It is only in the North that Chinese and Indian medicine is expensive. 
Ulf Svensson countered that targeted drugs are more effective than plants 
used in traditional medicine. 



Food security in the developing countries 

While food security is a universal concern, the discussions centred on bio- 
ethics and food security's meaning for Southern countries and the practical 
problems with the applications of GMO's there.There was supposed to be a 
dividing line between the concerns regarding food security in  the North and 
South. Mans Ehrenberg saw it as a question of the rich man's disgust versus 
the poor man's need, and felt irradiated food could save lives if we would stop 
discussing and start using this safe food conservation method. Bo Ekstrand 
agreed only the North could afford the question of bioethics. In reaction, 
Vandana Shiva claimed that bioethics are at least as common in the South, 
where peasants fight for their right to save seeds.There is also a connection 
between the North and the South, as 70 per cent of the food is produced in 
the South. Environmental concerns in the North are linked to biodiversity, 
which in turn, relates to food security in the South and the North. 

A question was raised about the statistics of Africa being ahead of Europe on 
GM0 crops. It was said that the spread of G M 0  seed is a problem, as only a 
few per cent of the farmers actually buy their seed, and those who save their 
traditional seed were said to get yields too low to support their families. It was 

so argued that the South needs different applications than those developed 
d used in the North. Therefore, the discussion needs to focus more on 

wanted applications, than on risks.Northern researchers and companies should 
not supply the Southern farmers with new varieties of seed, rather Southern 

uce seeds that farmers could save from their harvests for 

Vandana Shiva objected to the focus on low-yielding traditional varieties. In 
her view, it is not the genetic set-up of the seeds rather the lack of money to 
access fertile land, good quality manure, and other tools that limit the yields. 
One reaction was that the discussion would become too complex and difficult 
if these different aspects were taken into consideration, and that seeds there- 
fore should be discussed separately. Janice Jiggins commented that there are 
several reports that show traditional seeds in Africa do not under-perform. 

The discourse on biotechnology in India has changed significantly in the two 
years since Monsanto established in India, according to Vandana Shiva. This 
has also led to a reduction in alternative discourses. Janice Jiggins identified 
a major discourse in the stressed conditions ofagriculture in Africa, to which 
the improved varieties have proved more or less useless. The main issue is 
where to acquire funding for research related to this problem, however, 
Jiggins saw little interest for this among Northern aid agencies. 



Vandana Shiva was reluctant to define specific G M 0  applications that would 
be ofuse for India. Instead, she stressed the need for processes that ensure eco- 
logically sound and socially and economically relevant development.To reach 
this goal, farmers and the public need to be included in every step of genetic 
engineering research. 

Patents 

The debate on patents was intense and related to the human GENOME 
project as well as agricultural GMO's. Patents are often seen as a Southern 
concern, as many food and medical plants that have been patented originate 
from the South. Shiva pointed out there are patents on pepper, turmeric 
spice, and basmati rice, which was especially problematic, as this rice is widely 
used in 1ndia.The sui generis principle is included in the WTO/TRIP (trade 
related intellectual property rights) agreement, but Shiva considers this prin- 
ciple, as well as, "life patents" as negative for countries in the South. 

Mae-Wan Ho expressed the view that patents inhibit research, as they restrict 
access to vital information.The only beneficiaries are a few, large companies. 
Tim Roberts argued however, that patents were a guarantee for investors, 
who have financed the research and development and want a return on their 
investments. 

T h e  public debate 

Regarding the public debate, a common language for biotechnology and 
identifying concerns of the public seemed to be the general interest of this 
discussion.The inclusion of the public was mentioned not only in connection 
to the South.TerjeTraavik referred to the pesticide discussions in the 60's and 
to the BSE disease in the 90's in Europe.When scientists say there are no risks, 
he argued, they in fact, do not have experiments to test for risks. Society has 
the responsibility to fund risk research. By not telling what is unknown, 
decisions are driven in wrong direction. 

While Mans Ehrenberg agreed scientists need to be honest about what they 
do not know, he also claimed that politicians neglect scientists' warnings. 
Mae-Wan Ho also criticised scientists for not listening to society or to their 
own moral questions. Students should be taught to ask whether their work is 
socially responsible and for the public good. 

Regarding the subject matter of the public debate, it was argued that "ordinary 
people" would prefer a discussion about different applications rather than on 
the technology as such. Likewise, moral and ethical issues need to be discussed 
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in relation to these different applications. Media was said to give a balanced 
view. 

According to Bo Ekstrand, a polarisation of the debate could be avoided if 
a common language was used and scientists were more open about their 
experiments during the process.Vandana Shiva added that polarisation occurs 
when the debate is seen as taking place between "experts" and "uninformed 
citizens''. 

An example where the language can cause confusion is Tim Roberts' refer- 
ence to DNA being DNA regardless ofits origin, (see his presentation).Terje 
Traavik did not agree and offered horizontal gene transfer as proof of the 
differences between different DNA. 

This debate also concerned the definition of a "technology". While Traavik 
agreed that with a true technology, many of the problems would not exist, 
the gene transfers that take place today in laboratories are not predictable or 
repeatable. After a gene transfer, the only test that is done is search for the 
desired expression of the gene. Any other genetic changes in the plant pass 
unnoticed, as they are not looked for. 

One way to engage lay people in the debate in different countries has been 
through consensus groups. Jiggins was asked to comment on these. She said 
that she found the consensus groups were very important in bringing people 
into dialogue around specific issues. However regarding biotechnology, they 
would be insufficient, as people cannot be expected to reach consensus when 
matters of life and death are at stake and people will not be able to agree on 
the fundamental moral boundaries. Methods that allow for polarised view- 
points are also needed if challenges to power are to be expressed. Jiggins' 
interpretation of the public debate finds the market will not be allowed to set 
the practical legal framework for biotechnology. 





Birgitta Rydhagen, 

Christina Mortberg, 

Carin Dackrnan 

and Lena Troj er 

We are situated in a time when globalisation is on everybody's lips, and the 
two "new" technologies - information technology and biotechnology - are 
expected to reshape the world and the global economy. Indeed, these techno- 
logies have an immense impact on our lives. It is therefore not a coincidence 
that feminist writers and activists have focused on a critical analysis of the 
technologies, without denying the existence or power of these technologies. 

Feminist research has made science visible as a discourse, by showing how 
technologies and gender are shaped in negotiations about borders and content, 
rather than as given facts. Sandra Harding's The science question in feminism1 has 
been a source of inspiration and knowledge, as she questions theories within 
"normal science", and calls for continued feminist critique of science. "The 
science question" suggests that there are no given answers in this field, but 
many new questions to be asked. 

SharonTraweek2 has shown how the production of a "culture of no culture" 
is included in the training and production of knowledge among nuclear 
physicists. Students are trained in this thinking through literature and learn 
that science is objective and independent of social and political c0ntexts.A~ 
physics is often seen as the purest of sciences, and a role model for other 
sciences,Traweek's story has bearing outside the field of nuclear physics.The 
processes of learning, asTraweek shows, shape subjects and objects, as well as, 
discourses which (re)produce science and knowledge.Today, molecular bio- 
logy and genetics are on their way to replace physics on the pedestal. 

l Harding, Sandra (1986) The Science Question in Feminism. Milton Keynes: Open University Press. 

Traweek, Sharon (1988) Beamtimes and Lifetimes: The World of  High Energy Physicists. Cam- 
bridge, Massachusetts: Harvard University Press. 129 



From a Southern context,Vandana Shiva3 shows howwestern science is used 
in the colonisation, with a consequential increase of the exploitation of 
women. Shiva points out our (Western) tendency to externalise problems 
outside our own responsibility. Instead of taking responsibility for environ- 
mental consequences, caused by Western consumerism, we tend to focus on 
the population growth and the rainforests in the South. 

The increasing dependency of Western societies on science and technology 
also increases the influence the have on our daily lives. Production techno- 
logies are also becoming increasingly dependent on scientific knowledge 
thereby creating a situation where each technoscientific change can have great 
consequences for our 1ives.The time between research and commercial pro- 
duction is so short, that the principal testing of the technique is performed 
on and by the users on a large scale. Examples are nuclear power and in vitro 
fertilisation, which are only possible to "test" after being produced4.The same 
situation is valid for genetically modified crops and food.The new techno- 
logies - information technologies and especially biotechnology - touch 
upon secrets of life and secrets o f  death5. 

(Techn0)scientific questions in feminism provide a foundation for putting 
dominant discourses aside, in order to enable the formulation of new and other 
questions. (Techn0)scientific feminist research is dominated by consequence 
studies. With the great impact that biotechnology has on society, retrospect 
studies need to be complemented by feminist studies that take place in "the 
belly of the beast" and attempt to take an active part in the production of 
knowledge. 

Deep feminism 

Deep ecology aims at reforming society towards small scale, self-determining 
communities where "man"1ives in harmony with"his"irnmediate surround- 
ings. Deep ecology criticises "shallow" environmentalism for its technological 
optimism and argues that sustainability will not be reached unless we radically 
change our lifestyles and social structures. 

E.g. Shiva, Vandana (1993) "Vetenskap, teknik och 500 5r av kolonisationer", VEST: Tid- 
skrift f& vetenskapsstudier, 2/93, pp. 3-16. 

Lash, Scott and Urry, John (1994) Economies of Signs and Space. London: Sage Publications. 
See Keller, Evelyn Fox (1992) Secrets ofLife, Secrets ofDeath: Essays on Science and Culture. New 

York and London: Routledge. 



Carolyn Merchant6 has asked whether deep ecology could be "cured of its 
antifeminist bias". Her own answer is no.The argument is that deep ecolo- 
gists fail to see the connections between domination of nature by "man" and 
women by men. Deep ecologists tend to problematise population growth 
and fail to see the androcentrism as part of the ecological crisis. 

We find Merchant's and others' critiques of deep ecology are well founded 
and see a potential in the attempt to explore instead, the concept of "deep 
femini~m"~ as a way to deepen feminism. "Deep feminism" includes more 
explicitly all dimensions of domination and hierarchies, than does feminism 
or ecofeminism. According to deep feminism, it is necessary to problematise 
the power relations influenced not only by gender, but ethnicity, religion, 
class, sexuality, and species as well. In some situations, the environment and 
lower-class people share the burden, as in the large dam projects in India or 
Colombia, where rural people are displaced when large areas of land are put 
under water behind the dam constructions. In other situations, one hierarchy 
is addressed at the expense of another, as when families purchase a second car 
to give women the same access to private driving as men.This may be positive 
from a shallow gender perspective, but has negative impact on the environ- 
ment and possibly on people who have no access to cars, but whose living 
environment is affected. 

Several feminist writers have pointed out that feminism today needs and tries 
to deconstruct the signifier "woman", as the reference to "woman" is part of 
the dualistic thinking that we are trying to end. Braidotti8 concludes that 
we need to replace the (naive) belief in global sisterhood, which expects 
women all over the world to express the same needs and support each other 
unconditionally on the ground of a common signifier. Instead, we need 
"more strategic alliances based on common interests, with a new kind of 
politics, based on temporary and mobile coalitions and therefore on affinity" 
(p 105). Braidotti's elaboration on "nomadism" presents the possibility of a 
responsible way ofliving. Mobility can provide a way to acquire affinity with 
people that we do not fully understand or identify with and also avoid hier- 
archies from being established. 

Merchant, Carolyn (1992) Radical Ecology. The Search/or a Livable World.  New York and 
London: Routledge. 

Rydhagen, Birgitta (1999) Feminist Sanitary Engineering in Rural South Africa. Lulek Lulei 
University of Technology Licentiate Thesis 1999:69. 

Braidotti, Rosi (1994) Nomadic Subjects: Embodiment and Sexual Difference in Contemporary 
Feminist Theory. New York: Columbia University Press. 131 



Deep feminism, as with deep ecology, cannot be satisfied with short-sighted 
solutions to local problems of gender inequality.The fundamental directions 
of development must be questioned, as Mies and Shiva doy.The consequences 
of Western lifestyle make it impossible to spread globally. 

The discourses of  biotechnology 

As mentioned above, science is a discourse. Biotechnology is of course no 
exception to this. Its discursive foundation is clear, although many discussions 
take place within the discourses without reflection. 

It has become quite evident that there are no borderlines between basic 
scientific research, applied research, technology and commercialisation. 
Companies map DNA from different organisms and patent them in order to 
control further research on diseases and cures or agricultural applications. 
Science is dependent on available technology, and the development of 
technology is in turn dependent on scientific findings. Biotechnology is also 
a prioritised issue in the political sphere, as several speakers have indicated. 

Our feminist understanding of how discourses are shaped, and how domin- 
ant discourses reduce and exclude fundamental questions and alternatives 
(see e.g. Montecinos in this volume), deeply concerns us regarding the way 
biotechnology has taken shape. Our intention with the conference, "Dolly 
and the Bean", was focus on biotechnology as a discourse for discussion.At 
the time of the conference, biotechnological solutions dominated the way of 
thinking about solutions for the future and criticism was neglected and often Y 
seen as irrational or ignorance. During the year that has passed since then, 
consumer criticism in Europe has spread to the US, and has led to the refusal 
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2 by food companies, (including McDonalds), and farmers to use GM07s, 
simply because they are impossible to sell. In response to the consumers' 
demands for choice, through labelling of G M 0  foods, it is now argued that 6 

c they have no choice, because of the lack of G M 0  foods in the stores. c z 
f While the debate on G M 0  in agriculture has been going on for some time, 

Â¥ genetic research in biomedicine has hitherto been less intensely discussed in :o 

pub1ic.A few recent contributions to this debate in Swedish media are there- 
fore interesting. One is an article by medical professor Car1 Persson on the 

.c v prestigious debate page in Dagens NyheterlO; one of the largest daily news- 

I; papers in Sweden. The headline reads, "Religious belief in gene research. 
Important pharmaceutical research is dropped in favour of degenerated 
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& Mies, Maria and Shiva, Vandana (1993) Ecc$eminism. London: Zed Books and Halifax: Fem- n wood. 
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science". Critics argue that molecular and genetic medical research exhausts 
research funds by searching for genetic explanations for a number of more or 
less common diseases. Possible cures are far away and clinical research on 
improvement of new or present treatment methods suffers from the lack of 
funding. It remains to be seen how this debate will develop. 

Reflections on  the conference 

During the conference, many interesting aspects of biotechnology in agri- 
culture and medicine were touched upon.At times however, we felt that the 
discussion remained situated within the dominant discourse, valuing differ- 
ent biotechnological applications and risks rather than trying to problematise 
the discourse itself.The dominant discourse includes, the concentration of 
power to a few large companies due to the costly methods and the connected 
desire to spread a few varieties of a few crops all over the world instead of 
developing locally adopted varieties. It also includes the "marketisation" of 
agriculture, particularly in areas where farming is a mixture of subsistence 
and commercial. In medicine, it includes the focus on genes as causes of ill- 
nesses, rather than a holistic approach to treatment of common illnesses. 
Montecinos' claim that all sustainable solutions are locally based is an import- 
ant argument against the homogenising tendencies of current agricultural 
biotechnology. 

While planning the conference, it was our ambition to involve as many 
different perspectives and actors as possible, and to initiate a discussion ofbio- 
technology in broader contexts. Unfortunately, representatives from PPL 
Pharmaceuticals and Monsanto, the companies behind Dolly and the Bean 
respectively, withdrew during the planning of the conference.Also, represent- 
atives from Swedish biotechnology companies decided not to participate. 
Their argument was that the program was too unbalanced. It is interesting to 
see, how different frameworks of understanding form the interpretation of a 
situation. What we, from our perspective, thought was balanced, appeared 
unbalanced for those situated within the dominant discourse. 

Another important reason for the conference was to bring up the account- 
ability among researchers dealing with biotechnology in different ways. 
Traavik gave a good example of what this can mean. As a molecular biologist, 
he does not say no to biotechnology, nor does he say an innocent yes. He is 
well aware of the consequences of different applications, and questions the 
arrogance of the limited risk assessments that are performed today. Crouch 
witnessed how she herself, became increasingly alienated from her local and 
located society, and instead became more affiliated with the placeless society 
of scientists with different criteria for accountability. In that situation, it was 
difficult for her to build accountability towards the local society. 133 



Conclusions 
- 

Given that the power relations between the biotech industry and food con- 
sumers have changed so dramatically within the last year (1999-2000), we see 
new possibilities for discussions about not only specific elements in certain 
biotechnological applications, but the overall direction of biotechnological 
research and development as well. Farmers, doctors, food consumers and 
patients in the South and the North may no longer have to remain victims 
(Ingerstam) or"tractor drivers for Monsanto" (Eksvard), but have the potential 
to become participants in negotiations with politicians, biotechnology re- 
searchers and industry. 

It is our hope that the driving (and responsible) forces behind the bio- 
technology development will be held accountable for their individual con- 
tributions, rather than being able to refer to the momentum of the overall 
development. Only if biotechnological applications are locally adopted and 
farmers and consumers become partners in substantial decision making, 
there is a possibility for biotechnology to fulfil deep feminist requirements. 
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